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IMPORTANT NOTICE 

In terms of the Mineral and Petroleum Resources Development Act (Act 28 of 2002 as 

amended), the Minister must grant a prospecting or mining right if among others the mining 

“will not result in unacceptable pollution, ecological degradation or damage to the 

environment”. 

Unless an Environmental Authorisation can be granted following the evaluation of an 

Environmental Impact Assessment and an Environmental Management Programme report in 

terms of the National Environmental Management Act (Act 107 of 1998) (NEMA), it cannot 

be concluded that the said activities will not result in unacceptable pollution, ecological 

degradation or damage to the environment. 

In terms of section 16(3)(b) of the EIA Regulations, 2014, any report submitted as part of an 

application must be prepared in a format that may be determined by the Competent 

Authority and in terms of section 17 (1)(c) the competent Authority must check whether the 

application has taken into account any minimum requirements applicable or instructions or 

guidance provided by the competent authority to the submission of applications. 

It is therefore an instruction that the prescribed reports required in respect of applications for 

an environmental authorisation for listed activities triggered by an application for a right or a 

permit are submitted in the exact format of, and provide all the information required in terms 

of, this template. Furthermore please be advised that failure to submit the information 

required in the format provided in this template will be regarded as a failure to meet the 

requirements of the Regulation and will lead to the Environmental Authorisation being 

refused. 

It is furthermore an instruction that the Environmental Assessment Practitioner (EAP) must 

process and interpret his/her research and analysis and use the findings thereof to compile 

the information required herein. (Unprocessed supporting information may be attached as 

appendices). The EAP must ensure that the information required is placed correctly in the 

relevant sections of the Report, in the order, and under the provided headings as set out 

below, and ensure that the report is not cluttered with un-interpreted information and that it 

unambiguously represents the interpretation of the applicant. 
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OBJECTIVE OF THE ENVIRONMENTAL IMPACT 

ASSESSMENT PROCESS 

The objective of the environmental impact assessment process is to, through a consultative 

process: - 

■ determine the policy and legislative context within which the activity is located and 

document how the proposed activity complies with and responds to the policy and 

legislative context; 

■ describe the need and desirability of the proposed activity, including the need and 

desirability of the activity in the context of the preferred location; 

■ identify the location of the development footprint within the preferred site based on an 

impact and risk assessment process inclusive of cumulative impacts and a ranking 

process of all the identified development footprint alternatives focusing on the 

geographical, physical, biological, social, economic, heritage and cultural aspects of 

the environment; 

■ determine the: - 

� nature, significance, consequence, extent, duration and probability of the impacts 

occurring to inform identified preferred alternatives; and 

� degree to which these impacts: - 

� can be reversed; 

� may cause irreplaceable loss of resources, and 

� can be avoided, managed or mitigated. 

■ identify the most ideal location for the activity within the preferred site based on the 

lowest level of environmental sensitivity identified during the assessment; 

■ identify, assess, and rank the impacts the activity will impose on the preferred 

location through the life of the activity; 

■ identify suitable measures to manage, avoid or mitigate identified impacts; and 

■ identify residual risks that need to be managed and monitored. 
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EXECUTIVE SUMMARY 

Introduction 

Pamish Investments No. 39 (Pty) Ltd (Pamish) is proposing the development and operation 

of a new Magnetite Open Pit Mine and associated infrastructure at a site located 45 

kilometres (km) northwest of the town of Mokopane in Limpopo Province (the Project).  

Pamish held a prospecting right (LP 95 PR) for an area including the following farm portions: 

Remaining Extent (RE) of Farm Vogelstruisfontein 765 LR, RE of Farm Vliegekraal 783 LR, 

RE of Farm Vriesland 781 LR, RE of Farm Schoonoord 786 LR, RE and Portions 1, 2, 3, 4, 5 

and 6 of Farm Bellevue 808 LR (the project site). The prospecting right allowed for the 

prospecting of iron ore, vanadium, titanium and other minerals. The prospecting area was 

10 109 hectares (ha) in extent.  

Pamish now wishes to mine the magnetite resources at the project site. In terms of the 

requirements of the Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 

of 2002) (MPRDA) (as amended), an application for a Mining Right (MRA) must be 

submitted to the Department of Mineral Resources (DMR) for the project and an application 

has been duly submitted through the South African Mineral Resource Administration System 

(SAMRAD) online portal under Reference LP 30/5/1/1/2/10102 MR. In support of the MRA, 

an Environmental Impact Assessment (EIA) process must be undertaken in accordance with 

the new EIA Regulations, 20141 , (the EIA 2014 Regulations) promulgated in terms of the 

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

Environmental authorisation is in addition required for certain listed activities ancillary to the 

mining operation as contained in the Listing Notices 1, 2 and 32. 

Digby Wells Environmental (Digby Wells) has been appointed by Pamish as the independent 

Environmental Assessment Practitioner (EAP) to conduct an EIA and the associated 

specialist studies for the proposed open pit mining operation. 

Project Applicant 

The particulars for Pamish are detailed in the table below. 

Company name: Pamish Investments No. 39 (Pty) Ltd 

Contact person: Luke Longridge 

Physical address: Block A, No. 24 Fricker Road, Illovo, 2116 

Telephone: +27 11 268 6555 

Cell phone: +27 72 808 7155 

Email: luke.longridge@vmic.co.za 

                                                

1
 GN R982 published in Government Gazette 38282 of 4 December 2014 

2
 GN R983, GN R984 and GN R985, respectively, published in Government Gazette 39282 of 4 December 2014 
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Environmental Consultants 

Contact details for the independent EAP are provided in the table below.  

Company name: Digby Wells Environmental 

Contact person: Mellerson Pillay 

Physical address: 359 Pretoria Avenue, Randburg, 2125 

Telephone: +27 11 789 9495 

Cell phone: +27 73 033 4306 

Email: mel.pillay@digbywells.com 

Project Overview 

The project is located 45 km northwest of the town of Mokopane in Limpopo Province on the 

properties RE of Farm Vogelstruisfontein 765 LR, RE of Farm Vliegekraal 783 LR, RE of 

Farm Vriesland 781 LR, RE of Farm Schoonoord 786 LR, RE and Portions 1, 2, 3, 4, 5 and 6 

of Farm Bellevue 808 LR. The Project activities (mining and processing) will be concentrated 

on the farms Vliegekraal 783 LR (portion RE) and Vriesland 781 LR (portion RE). This is 

mainly due to the location of the resource. The activities associated with mining have been 

placed as close as possible to the open pit to limit the footprint of the operations. 

Within the project site, two titano-magnetite zones have been identified, namely the 

vanadium-rich Main Magnetite Layer (MML) and the iron and titanium-rich P-Q Zone. The 

MML consists of two massive titano-magnetite layers separated by a parting consisting of 

lower concentrations of titano-magnetite.  

The target mineral for the proposed mine is vanadiferous titano-magnetite of the MML, which 

will be processed to produce magnetite concentrate which could be sold as product, or could 

ultimately be processed into Vanadium. Other minerals which may be found in association 

with the MML have been included in the MRA. 

Open pit mining is proposed to be undertaken outwards from the middle of the strike length 

advancing north and south to an initial depth of 20 m below the surface then to 40 m and 

thereafter to 60 m, and 80 m. Mining below 80 m does not form part of the Mining Work 

Programme (MWP) and is not dealt with in this application. Mining to 120 m will only 

continue upon renewal of the mining right after the initial 30 years.  

The ore will be crushed before being processed in the concentrator plant to produce a 

magnetite separation product. Tailings material will be deposited on a Tailings Storage 

Facility (TSF) and the waste rock material will be placed on Waste Rock Dumps (WRD). It 

should be noted that approximately 80% of the waste rock material will be placed back into 

the open pits concurrently to the operational process. The open pits will not be backfilled 

completely because the possibility of underground mining will be investigated in the future 

and should this be a possibility the resource will then be accessed via the pits. Underground 

mining option will be included in a separate EIA study should it be viable to do so in future. 
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Following is a list of the main infrastructure and structures that will be required for the Project 

and that forms part of this application. A detailed description of these as well as other 

support infrastructure can be found in Section 5.2. 

■ Two open pits with approximate footprints of 129 ha for Pit 1 and 66 ha for Pit 2; 

■ Concentrator plant (approximately 12.3 ha); 

■ WRD at Pit 1 (4 ha) and a WRD at Pit 2 (7.5 ha); 

■ Low and lower grade stockpiles at Pit 1 will be 70.5 ha and 59.5 ha respectively and 

at Pit 2 it will be 60 ha and 43.5 ha respectively; and 

■ TSF with a footprint of approximately 62 ha. 

Policy and Legislative Context 

Applications for various environmental approvals are either in progress or will be applied for 

prior to undertaking the relevant activities for the Project. These approvals include: 

■ Mining Right and an approved Environmental Management Plan (EMP) in terms of 

the MPRDA (as amended) approved by the DMR; 

■ Environmental authorisation in terms of NEMA from the DMR; 

■ Waste Management Licence in terms of the National Environmental Management 

Act, 2008 (Act No. 59 of 2008) approved by the DMR; and 

■ Water Use Licence in terms of the National Water Act, 1998 (Act No. 36 of 1998) 

approved by the Department of Water and Sanitation. 

Further compliance with policies, legislation and guidelines relevant to this project are 

discussed and referenced in Section 6, Part A, of this report. 

Need and Desirability of the Project 

The entire application (MRA, Scoping, EIA, EMP and specialist reports) should be 

considered to gain a holistic view of the need and desirability of the proposed Project and its 

related activities.  

The national developmental policies communicate the aim to reduce poverty, achieve equity, 

and increase economic growth. The New Growth Path Framework (Department of Economic 

Development, 2010) and the National Development Plan 2030 (NDP 2030) (National 

Planning Commission, 2011) confer that all regions are to seize advantage of the natural 

resources endowed to them towards achieving these aims, but in a sustainable and 

equitable manner. 

Part of the EIA process was to undertake a range of specialist studies which relates to the 

physical, biological and socio-economic aspects potentially affected by the Project. The 

findings of the studies are summarised in Section 9.1 (Part A) and the reports are appended 

to this EIA. The impact assessment (Section 9.2, Part A) quantified the expected impacts of 
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each project activity (Section 8.2.2, Part A). Mitigation measures were also identified for 

each of the expected impacts and are detailed in Section 4.9 (Part B).  

A sensitivity analysis was further completed to identify the sensitive environmental aspects 

present on the project site. Refer to Section 8.1 (Part A) for additional information. The 

original site layout was also amended following the completion of the sensitivity analysis. 

Refer to Section 8 for a discussion on possible alternatives. 

The cumulative effects of the proposed projects are discussed in Section 14 (Part A). 

Although it is expected that there will be loss of habitat as a result of the project it is also 

expected that the proposed development will contribute substantially to conservation in the 

region. 

The magnetite concentrate will be further processed as part of a separate project to produce 

vanadium. Therefore the need for the magnetite concentrate is driven by the demand for 

vanadium. Vanadium is a high value metal, for which demand is growing due to its increased 

use in steel manufacturing. Approximately 85% to 90% of global vanadium resources are 

used in the steel industry with the remaining proportion used in titanium alloys and chemical 

and battery applications. 

The project’s magnetite deposit underlying the proposed mining right area is considered to 

have a higher grade/tonnage ratio when compared to several other similar mine projects 

globally. 

Mining is the largest economic component of the Mogalakwena Local Municipality and it is 

acknowledged that it is the main driving force to achieve growth and development in the 

area; therefore, the diversification of the mining sector would encourage further employment 

creation and competitive advantages to the local business industry. 

Purpose of this Report 

The overarching objectives of this EIA and EMP report are to: 

■ Provide an interpretation of the specialist reports; 

■ Identify and assess potential environmental and social impacts associated with the 

proposed Project; and 

■ Recommend mitigation and management measures to ensure that should the mining 

operations be approved the development is undertaken in such a way as to enhance 

positive impacts and minimise negative impacts. 

This report also describes the status quo of the biophysical and socio-economic 

environments of the project area, based on specialist inputs. Furthermore, an EMP has been 

developed to mitigate and manage environmental and socio-economic impacts associated 

with each project activity. 
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Various environmental and social specialist studies were undertaken during the project to 

inform the EIA/EMP. These include:  

■ Visual Assessment; 

■ Greenhouse Gas and Climate Change Assessment; 

■ Soil, Land Capability, Land Use and Soil Stripping Plan; 

■ Surface Water Assessment; 

■ Groundwater Assessment; 

■ Geochemistry and Waste Classification; 

■ Air Quality Assessment; 

■ Fauna and Flora Assessment (including avi-fauna); 

■ Wetland Assessment; 

■ Aquatic Ecology Assessment; 

■ Macro Economic Assessment; 

■ Social Assessment; 

■ Community Health Assessment; 

■ Traffic and Transport Assessment; 

■ Noise Assessment; 

■ Blast and Vibration Assessment; 

■ Cultural Heritage Assessment; 

■ Closure Cost Assessment; and 

■ Rehabilitation Plan. 

A summary of the baseline environment is presented in Section 9.1 (Part A). Various 

environmental monitoring plans are included in Section 8 (Part B) of this report and should 

be implemented to measure compliance, determine if mitigation measures are effective and 

determine trends over the life of the project. 
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Baseline Environment 

The table below provides a brief summary of the baseline environment as determined during 

the specialist studies. 

Aspect Baseline Summary 

Soil, Land Capability, Land Use 

The project area is dominated by the Arcadia (black clay) soil 

form with small portions of Oakleaf (red) soils to the west, and 

Shallow Glenrosa/Mispah soils on the hills towards the east. 

The land capability is dominated by the Class IV (moderate 

grazing) land capability, the Class IV land capability coincides 

with the Arcadia soils, and although these soils are deep their 

high clay percentage and shrink/swell properties make them 

very difficult to manage from an agricultural perspective. 

The Class III (moderate cultivation/intensive grazing) land 

capability coincides with the Oakleaf soils, which are better 

drained and more easily managed in comparison with the 

Arcadia soil. They are situated to the west of the site and the 

low/lower grade stockpiles would be situated on them. 

The Class VIII (wilderness) land capability can be found in the 

eastern portion of the project site and is linked to the 

shallow/steep Glenrosa/Mispah soils. 

The land use that is dominant within the project area is grazing 

of the natural veld with a small portion in the north east being 

used for subsistence agriculture. 

Visual 

The project area is relatively flat with the exception of the 

mountainous area in the north-west corner and some isolated 

rocky outcrops and ridges. The most significant of these ridges 

is Malokong Hill situated on the eastern side of the project area. 

The topographical model indicates that the elevation of the 

project area increases from 955 metres above mean sea level 

(m.a.m.s.l.) in the Mogalakwena River valley running through 

the southern part of the project area to 1 265 m.a.m.s.l. on the 

Malokong Hill on the eastern boundary of the project area. The 

majority of the project area has gentle slopes of less than 3.5°. 

Moderate slopes of between 3.6° and 12.1° occur at the foot of 

the ridge areas. The steepest slopes occur on the ridges and 

range between 12.2° and 46.8°. The slope aspect/direction of 

the project area is not in any specific direction. 
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Aspect Baseline Summary 

Surface Water 

The Mogalakwena River, which is a tributary to the Limpopo 

River, flows through the western portion of the project site and 

flows towards the north into the Limpopo River. The Sterk River 

also traverses the project area west of the Mogalakwena River. 

The Sterk River is a tributary to the Mogalakwena River. A non-

perennial stream, namely Borobela, flows along the eastern side 

of the Mogalakwena River, and flows towards the west, feeding 

into the Mogalakwena River. The project site is also 

characterised by a number of drainage lines which drain into 

these main rivers/streams. 

Groundwater 

The project area is located on a part of the northern limb of the 

Bushveld Complex. Groundwater occurrence of the Rustenburg 

Layered Suite of the Bushveld Igneous Complex is associated 

mainly with deeply weathered and fractured mafic rocks. The 

groundwater yield potential is classified as poor since most of 

the boreholes produce less than 2 L/s. Faulting in the Lebowa 

Granite Suite plays a very important role in the transmission and 

recharge of groundwater. The granites of the Lebowa Suite are 

crystalline such that they have a poor permeability and water is 

only stored in areas of deep weathering and in faulted zones. 

The average transmissivity for the project area was 33 m
2
/day, 

varying between 0.2 m
2
/day and 56 m

2
/day. 

Groundwater samples collected during the 2014 hydrocensus 

indicated a geogenic/ambient groundwater quality of Ca -Mg-

HCO3 water as represented by DWS literature groundwater 

samples for the region. The Ca -Mg- -HCO3 facies suggests 

weathering of silicate and ferromagnesian minerals as a major 

source of mineralization. 

Air Quality 

Background data from the Ambient Air Quality Station in 

Mokopane were assessed and it was found that gaseous 

pollutants (e.g. SO2, NO2, O3 and CO) were all within the South 

African National Standard. 

Noise 

The existing ambient noise levels in the immediate area are 

typical of suburban districts, with the average daytime levels 

averaging at 45 dBA, which is slightly below to the SANS 

suburban daytime guidelines. The average baseline night time 

levels are 40 dBA which is similar to the SANS suburban night 

time guidelines. 
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Aspect Baseline Summary 

Flora & Flora 

The project site is characterised by rocky outcrops along its 

eastern boundary. Rocky ridges are defined as landscape 

features with a slope of 5° or more such as hills, koppies, 

gorges and kloofs. 

A total of 75 plant species were recorded on site, three of which 

hold a conservation status. 

Seventeen (17) mammal, 102 bird, 8 reptile and 11 

herpetofaunal species were recorded on site. 

With regard to sensitivity, the study area is not situated within 

any protected area earmarked for future protection, threatened 

ecosystems or Important Bird Areas. 

Wetlands 

Several NFEPA wetlands have been identified and occur 

primarily within the southern section of the project site. The 

Mogalakwena River, which flows through the project area, is 

classified as a Moderately Modified NFEPA river (class C). 

Some small NFEPA wetlands occur in the project area and 

surrounding environment which are mainly associated with 

small dammed areas of the streams and rivers. 

Aquatic Ecology 

The aquatic ecosystems were found to range between natural to 

moderately modified depending on which index was assessed. 

This allowed for the determination of the Present Ecological 

State which was found to be class C (moderately modified) for 

the Mogalakwena River and class B (largely natural) for the 

Sterk River. 

Macro Economics 

The Mogalakwena Local Municipality comprises 307 863 people 

and 79 395 households, representing about 6% of the provincial 

population. Households are on average less well-off than 

households both in Limpopo and in South Africa. The labour 

force in the municipality comprises 47 826 employed and 

31 533 unemployed people.  

The economy of the municipality is highly dependent on the 

mining industry, which means fluctuations in the demand for 

mineral output or prices have significant impact on the 

performance of the economy, and subsequently on the 

employment situation. 
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Aspect Baseline Summary 

Social 

The project area and surrounds are characterised by traditional 

authorities consisting of numerous rural settlements and the 

associated agricultural land used for subsistence farming. The 

majority of the people in the local and site specific study area 

only have relatively basic skill levels and the have limited 

access to public infrastructure (e.g. clinics, housing, water, 

sanitation etc.). 

A high degree of poverty and socio-economic vulnerability exist 

among the population and gender disparity was noted leaving 

females more vulnerable. 

Community Health 

Access to the Healthcare facilities is a challenge for the 

communities in the Project area as many reside more than 5 km 

from a health service point and have to rely on public or private 

transport to access care. In the area surrounding the Project 

footprint, healthcare provision is mainly in the form of mobile 

clinics which visit the communities once in two weeks. 

Emergency services are limited, especially after clinic operating 

hours (4 pm). Services are free substantiated by all respondents 

claiming not to pay for medical services. Some respondents 

claimed to have to pay for the state ambulance. The 

communities have a relatively high dependency ratio due to the 

high levels of poverty and unemployment. 

Cultural Heritage 

The project site and larger area is considered to be culturally 

sensitive. Stone Age artefacts have been recorded throughout 

the landscape within which the project is situated. 

Ceramic sherds and stone walled settlements were identified 

during the reconnaissance of the project site. These artefacts 

are associated with the Iron Age and Historical Period of the 

region. Furthermore, the numerous hills within the region are 

known to contain several historic Langa settlements, including 

Segopa, Magope, Fothane, Matlhogo and Ditlotswane. These 

sites are intricately associated with the historical events within 

the region, including the 1854 Siege of Makapan and 

subsequent socio-political history and establishment of 

locations.  
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Approach and Methodology for the Public Participation Process 

A Public Participation Process (PPP) was initiated during the Scoping phase, which is 

central to the investigation of environmental and social impacts, as it is important that 

stakeholders who are affected by the project are given an opportunity to identify concerns 

and to ensure that local knowledge, needs and values are understood and taken into 

consideration as part of the impact assessment process. The comments from the 

stakeholders are included in the Comment and Response Report (CRR) (Appendix C) and 

were used to refine the scope of specialist studies. The CRR will be updated after the next 

public review and the comments will be incorporated into the relevant specialist reports. 

The draft EIA/EMP report was submitted to the public for their input and comments for a 

period of 30 days. The commenting period started on 10 September 2015 and ended on 

12 October 2015. The draft EIA/EMP was available for review at the locations listed below 

and is also available on the Digby Wells website (www.digbywells.com). Electronic copies 

(CDs) were available from the Digby Wells Public Participation Office. 

■ Bakenberg Traditional Authority; 

■ Mokopane Library; and 

■ Digby Wells’ website. 

Community, public and focus group meetings were also held during this commenting period 

to present the draft EIA/EMP and obtain comments from the Interested and Affected Parties 

(I&APs). The draft EIA/EMP was updated with all the comments received from the I&APs 

prior to submission to the DMR for consideration. Once the DMR has made a decision this 

will communicated to all the registered I&APs. 

Project Alternatives 

Throughout the Project trade-offs were done at different scales to determine the preferred 

site layout, activities and processes. Aspects that were taken into account include comments 

received from I&APs, location or site alternatives, activity alternatives, process or technology 

alternatives, temporal alternatives or the no-go alternative. The possible negative 

environmental and social impacts expected from the proposed Project are anticipated to be 

less significant after taking these aspects into consideration.  

The nature of the ore deposit will however determine the mining activities and processes and 

the location of the resource determines the location of the mining operation. Therefore, the 

Project activities (mining and processing) will be concentrated on the farms Vliegekraal 

783 LR (portion RE) and Vriesland 781 LR (portion RE). 

The activities that will be undertaken as part of the Project are related to the construction, 

operation and decommissioning of an open pit magnetite mine. The activities associated 

with each phase of the Project are listed in Section 8.2.2 (Part A) of this report. 
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A sensitivity analysis was undertaken during the scoping phase to identify the biophysical 

and social sensitivities of the project site and to identify those project components that may 

potentially have an impact on sensitive resources and/or receptors. The terrestrial and 

aquatic ecology, water resources, cultural heritage, traffic, social and health aspects were 

identified as key resources/receptors. Following the sensitivity analysis it was possible to 

decrease the footprints and consolidate structures closer together for a more conoslidated 

infrastructure layout. 

There are two process alternatives under consideration relating to the disposal of tailings 

material. The applicant is considering the use of paste thickeners which will result in the 

thickening of the tailings which will have several benefits when compared to conventional 

tailings thickening. The paste thickening option has not been investigated sufficiently at the 

time of compiling the report and requires further feasibility studies. For purposes of this 

report, the traditional tailings deposition is assumed. Test work will continue (after 

completion of the Mining Right Application) and the paste thickening alternative will be 

assessed against the conventional tailings alternative based on its economic, environmental 

and technical viability. 

The nature of the deposit as well as the geological composition thereof is the determining 

factors in deciding on mining and processing methodologies. Limited alternatives are 

therefore available for these aspects. Open pit mining was determined to be the optimal 

mining method due to the thickness and positioning of the ore deposit. The deposit is located 

very close to the surface (2 m) and will be mined in benches to a depth of 80 m. 

The no-go option means that the status quo would be maintained. All potential impacts are 

assessed against the current biophysical and socio-economic baseline; therefore all 

identified alternatives are inherently assessed against the no-go option.  

Impact Assessment Summary 

The EIA/EMP report, the associated specialist studies and the PPP have been undertaken 

and completed in line with the legislative requirements discussed in Section 6 (Part A) of this 

report. A quantitative impact rating methodology was applied to determine the significance of 

the expected impacts pre-mitigation and post-mitigation. Table A, Table B and Table C 

provides a summary of the impacts expected during the various phases of the project. The 

tables contain impacts with a moderate to major significance rating post mitigation. Section 

11 (Part A) of this report lists and assesses all the potential impacts, together with the 

associated mitigation measures.  
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Table A: Summary of the moderate to major impacts expected during the construction 

phase 

Potential Impact/Risk 
Aspect 

Affected 

Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Loss of land capability and land use Soil 
(Major Negative) -

112 

(Major Negative) -

112 

Loss of habitat Fauna & Flora 
(Moderate 

Negative) -84 

(Moderate 

Negative) -84 

Loss of wetland habitat and 

functionality 
Wetlands 

(Moderate 

Negative) -105 

(Moderate 

Negative) -91 

The change in land use will result in a 

change in the sense of place of the 

project area and surrounds 

Visual 
(Major Negative) -

126 

(Major Negative) -

112 

Temporary increase in production of 

goods and services in the country  

Macro 

Economics 

(Moderate Positive) 

+90 

(Moderate Positive) 

+90 

Temporary increase in the country’s 

GDP-R  

Macro 

Economics 

(Moderate Positive) 

+84 

(Moderate Positive) 

+84 

Creation of employment opportunities 
Macro 

Economics 

(Moderate Positive) 

+78 

(Moderate Positive) 

+78 

Temporary increase in household 

income and standard of living 

Macro 

Economics 

(Moderate Positive) 

+78 

(Moderate Positive) 

+78 

Skills development 
Macro 

Economics 

(Minor Positive) 

+48 
(Minor Positive) 60 

Increase in government revenue 
Macro 

Economics 

(Moderate Positive) 

+94 

(Moderate Positive) 

+94 

Job creation Social 
(Minor Positive) 

+36 

(Moderate Positive) 

+84 

Multiplier effects on the local economy Social 
(Minor Positive) 

+48 

(Moderate Positive) 

+90 

Community development and social 

upliftment 
Social 

(Minor Positive) 

+36 

(Moderate Positive) 

+84 
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Table B: Summary of the moderate to major impacts expected during the operational 

phase 

Potential Impact/Risk Aspect Affected 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

The development of the open pits 

(and associated activities) will 

continuously change the topography 

and will be visible to nearby receptors 

Visual 
(Major Negative) -

126 

(Major Negative) -

112 

Loss of land capability and land use Soil 
(Major Negative) -

112 

(Major Negative) -

112 

Water quantity impact and potential 

loss of wetland functionality 
Wetlands 

(Moderate 

Negative) -105 

(Moderate 

Negative) -98 

Indirect impact on Late Farming 

Community sites 
Heritage 

(Moderate 

Negative) -95 

(Moderate 

Positive) +91 

Groundwater contamination due to 

poor quality seepage from WRDs, 

TSF and return water dam 

Groundwater 
(Moderate 

Negative) -78 

(Moderate 

Negative) -78 

Groundwater contamination due to 

poor quality seepage from fuel 

storage, process concentrate, 

maintenance/workshop oils and the 

explosive storage facility 

Groundwater 
(Moderate 

Negative) -78 

(Moderate 

Negative) -78 

Increase in production and 

procurement of goods and services 

and creation of sustainable 

employment opportunities 

Macro Economics 
(Moderate 

Positive) +102 

(Moderate 

Positive) +102 

Temporary increase in the country’s 

GDP-R, stimulating economic 

activities 

Macro Economics 
(Moderate 

Positive) +84 

(Moderate 

Positive) +84 

Creation of employment opportunities Macro Economics 
(Moderate 

Positive) +96 

(Moderate 

Positive) +96 

Increase in household income and 

standard of living 
Macro Economics 

(Moderate 

Positive) +96 

(Moderate 

Positive) +96 

Skills development Macro Economics 
(Major Positive) 

+126 

(Major Positive) 

+126 

Increase in government revenue Macro Economics 
(Moderate 

Positive) +96 

(Moderate 

Positive) +96 

Local economic development Macro Economics 
(Moderate 

Positive) +98 

(Moderate 

Positive) +98 

Job creation Social 
(Minor Positive) 

+55 

(Moderate 

Positive) +90 
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Potential Impact/Risk Aspect Affected 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Stimulation and growth of the local 

and district economies 
Social 

(Minor Positive) 

+44 

(Moderate 

Positive) +84 

 

Table C: Summary of the moderate to major impacts expected during the 

decommissioning phase 

Potential Impact/Risk Aspect Affected 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Loss of land capability and land use Soil 
(Moderate 

Negative) -105 

(Moderate 

Negative) -105 

Long-term wetland habitat and 

drainage modifications post—closure 

with potential water quality impacts 

due to closure and lack of material to 

completely fill mine voids 

Wetlands 
(Major Negative) -

126 

(Moderate 

Negative) -98 

 

In light of the potential impact, an EMP has been compiled (see Section 4.9, Part B, of this 

report) to ensure that the potential impacts remain within acceptable levels. Monitoring and 

management measures have furthermore been prescribed to determine compliance and the 

effectiveness of the prescribed mitigation and management measures over time. 

Conclusions and Recommendations 

Following the completion of the various specialist studies appended to this report and the 

identification and assessment of the expected impacts, it is the opinion of Digby Wells that 

the proposed Project can be authorised. This opinion stands provided all the 

recommendations proposed in the specialist studies and the EIA and EMP as well as 

legislative requirements are implemented and adhered to. 
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1 Introduction 

Pamish Investments No. 39 (Pty) Ltd (Pamish) is proposing the development and operation 

of a new Magnetite Open Pit Mine and associated infrastructure at a site located 

45 kilometres (km) northwest of the town of Mokopane in Limpopo Province (the Project).  

Pamish held a prospecting right (LP 95 PR) for an area including the following farm portions: 

Remaining Extent (RE) of Farm Vogelstruisfontein 765 LR, RE of Farm Vliegekraal 783 LR, 

RE of Farm Vriesland 781 LR, RE of Farm Schoonoord 786 LR, RE and Portions 1, 2, 3, 4, 5 

and 6 of Farm Bellevue 808 LR (the project site). The prospecting right allowed for the 

prospecting of iron ore, vanadium, titanium and other minerals. The combined area of the 

prospecting area was 10 109 hectares (ha).  

Pamish now wishes to mine the magnetite resources at the project site. In terms of the 

requirements of the Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 

of 2002) (MPRDA) (as amended), an application for a Mining Right (MRA) must be 

submitted to the Department of Mineral Resources (DMR) for the project and an application 

has been duly submitted through the South African Mineral Resource Administration System 

(SAMRAD) online portal under Reference LP 30/5/1/1/2/10102 MR. In support of the MRA, 

an Environmental Impact Assessment (EIA) process must be undertaken in accordance with 

the EIA Regulations, 20143, (the EIA 2014 Regulations) promulgated in terms of the National 

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

authorisation is in addition required for certain listed activities ancillary to the mining 

operation as contained in the Listing Notices 14, 25 and 36. 

The project also requires the following environmental approvals, which will be applied for as 

part of the EIA process: 

■ Waste Management Licence (WML) in terms of the National Environmental 

Management: Waste Act, 2008 (Act No. 59 of 2008) (NEM:WA); and 

■ Water Use Licence (WUL) in terms of the National Water Act, 1998 (Act No. 36 of 

1998) (NWA).  

The purpose of the EIA process is to ensure that potential environmental and social impacts 

associated with construction, operation and closure of the Project are identified, assessed 

and appropriately managed. There are two primary phases of an EIA process, namely the 

scoping phase and the impact assessment phase. Identification of potential impacts occurs 

during the scoping phase, whilst the assessment and mitigation of those impacts occurs 

during the impact assessment phase.  

                                                

3
 GN R982 published in Government Gazette 38282 of 4 December 2014 

4
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This Part A of the Report presents the findings of the EIA phase of the EIA process. The 

report aims to provide a description of the overall project and its related activities, the 

biophysical and socio-economic environments within which the Project is being proposed 

and quantifies the potential impacts that the project may have on these environments. 

Mitigation measures are further proposed in the Environmental Management Programme 

(EMP), Part B of this Report, as well as relevant monitoring plans and management 

measures to determine the impacts of the Project on the receiving environment. 

2 Item 3: Project Applicant 

2.1 Item 3(a)(i): Details of the Environmental Assessment Practitioner 

The contact details of the Environmental Assessment Practitioner (EAP) are shown in the 

table below and he is an employee of Digby Wells Environmental. 

Table 2-1: Contact details of the EAP 

Name of Practitioner: Mellerson Pillay 

Telephone: +27 11 789 9495 

Fax: +27 11 789 9498 

Email: mel.pillay@digbywells.com 

2.2 Item 3(a)(ii): Expertise of the EAP 

2.2.1 Qualifications of the EAP 

Mellerson holds a Bachelor of Arts (BA) undergraduate degree in Environmental Studies and 

Political Science which was obtained at the University of Natal in 2003. In 2004, Mellerson 

obtained a Bachelor of Social Science Honours Degree in Geography and Environmental 

Management at the University of Natal. 

2.2.2 Summary of the EAP’s Past Experience 

Mellerson currently holds the position of Environmental and Legal Services Departmental 

Manager at Digby Wells Environmental. He has been with Digby Wells for a period of one 

and a half years and has been managing integrated environmental regulatory processes as 

a Project Manager. Prior to Digby Wells, Mellerson spent two years at Environmental 

Resources Management Southern Africa (Pty) Ltd (ERM) as a Senior Project Manager and 

five years at Aurecon’s Environmental and Advisory Services Department as a Project 

Manager.   

Mellerson has almost nine years of professional experience in environmental assessment 

and planning and project management. He has been involved in a number of EIAs within the 

mining, energy and oil and gas industries.  
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Mellerson has considerable experience across a range of developmental and environmental 

sciences and has worked in South Africa, Namibia, the Democratic Republic of the Congo 

and Angola. Please find Mellerson’s CV attached as Appendix B. 

3 Item 3(b): Description of the Property 

The property details as required are presented in Table 3-1.  

Table 3-1: Property details 

Farm Name: 

The proposed mining right area is located on a group of five adjacent farms 

namely: 

� RE of Farm Vogelstruisfontein 765 LR 

� RE of Farm Vliegekraal 783 LR 

� RE of Farm Vriesland 781 LR 

� RE of Farm Schoonoord 786 LR 

� RE and Portions 1, 2, 3, 4, 5 and 6 of Farm Bellevue 808 LR 

The land-use zoning is Agriculture for all farm portions. 

Application Area (ha): 10 109 ha (Combined area of the five farms) 

Magisterial District: 
Mokopane District, Mogalakwena Local Municipality within the Waterberg 

District Municipality 

Distance and 

Direction from 

Nearest Town: 

45 km north-northwest of Mokopane and 65 km west of Polokwane 

21 digit Surveyor 

General Code for each 

farm portion: 

Farm 21 digit SG code 

RE of Farm Vogelstruisfontein 

765 LR 
T0LR00000000076500000 

RE of Farm Vliegekraal 783 LR T0LR00000000078300000 

RE of Farm Vriesland 781 LR T0LR00000000078100000 

RE of Farm Schoonoord 786 LR T0LR00000000078600000 

RE of Portion 1 of Farm Bellevue 

808 LR 
T0LR00000000080800001 

RE of Portion 2 of Farm Bellevue 

808 LR 
T0LR00000000080800002 

Portion 3 of Farm Bellevue 808 LR T0LR00000000080800003 

Portion 4 of Farm Bellevue 808 LR T0LR00000000080800004 

Portion 5 of Farm Bellevue 808 LR T0LR00000000080800005 

Portion 6 of Farm Bellevue 808 LR T0LR00000000080800006 
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4 Item 3(c) of Appendix 3: Locality Map 

A Regional Plan and Locality Plan have been attached as Plan 1 and Plan 2 respectively 

within Appendix A. The nearest town is Mokopane and can be seen on the Regional Plan. 

The directly affected landowners are shown in Table 4-1. 

Table 4-1: Landowners and properties directly affected 

Farm Portion Registered Landowner 

Vogelstruisfontein 765 LR RE National Government of the Republic of South Africa 

Vriesland 781 LR RE Langa Bakenberg Tribe 

Vliegekraal 783 LR RE Langa Bakenberg Tribe 

Schoonoord 786 LR RE 

According to the previous owner, the property has been 

transferred to the Department of Public Works. An email 

was sent to the Department of Public Works to verify the 

information provided by Suid -Afrikaanse 

Ontwikkelingstrust, however no feedback from the 

Department of Public Works has been received. 

Bellevue 808 LR RE of 1 National Government of the Republic of South Africa 

Bellevue 808 LR RE of 2 Broad Brush Investments 26 

Bellevue 808 LR 3 Educated Risk Investments 40 

Bellevue 808 LR 4 Kotze Abel Daniel-Trustees 

Bellevue 808 LR 5 Trekdrift Boerdery CC 

Bellevue 808 LR 6 Unknown  

 

The villages in close proximity to the project site include: 

■ Pudiakagopa; 

■ Taolome; 

■ Malokongskop; 

■ Mabusela; 

■ Kwenaite; 

■ Rooiwal; 

■ Dithotswane; 

■ Kaditshwene; 

■ Sepharane; 

■ Basogadi; 
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■ Matlaba; 

■ Mautjane; 

■ Mmotong;  

■ Claremont; and 

■ Good Hope. 

5 Item 3(d) of Appendix 3: Description of the Scope of the 

Proposed Overall Activity 

A 1: 10 000 plan of the project site and proposed infrastructure layout of the key project 

components has been attached as Plan 3 of Appendix A. Descriptions of the proposed 

infrastructure and the proposed layout of the mine are discussed in the sections below. 

5.1 Item 3(d)(i): Listed and Specified Activities 

The project’s activities and aerial extent are listed in Table 5-1. The table also provides an 

indication of those activities listed in terms of the EIA Regulations (2014) and those which 

are not listed. 

Table 5-1: Project activities 

Name of Activity 
Aerial Extent of the 

Activity 

Listed Activity 

Marked with an X 

where applicable or 

affected 

Applicable Listing 

Notice(GNR 983, GNR 

984 or GNR 985) / 

NOT LISTED 

Site clearance and 

vegetation removal 
Approximately 572 ha 

X – Activity 30 

Activity 15 

General Notice (GN) 

Regulation (R) 983 

GN R 984 

Change of land-use 10 109 ha X – Activity 28 (ii) GN R 983 

Topsoil removal and 

stockpiling 
Approximately 572 ha N/A NOT LISTED 

Development and use 

of access and haul 

roads 

27 km long and 25 metre 

(m) in width 

X – Activity 24 (ii) 

Activity 4 

GN R 983 

GN R 985 

Water abstraction and 

use 

Pipeline/s with a 

combined length of 

11 km and a capacity of 

46 m
3
/hr 

X – Activity 9 GN R 983 
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Name of Activity 
Aerial Extent of the 

Activity 

Listed Activity 

Marked with an X 

where applicable or 

affected 

Applicable Listing 

Notice(GNR 983, GNR 

984 or GNR 985) / 

NOT LISTED 

Channels, bridges, 

dams, storm water 

system, office, 

workshop, concentrator 

plant buildings and 

explosives magazine 

and explosive emulsion 

facilities 

Approximately 29 km of 

concrete v-drains for 

water management 

Plant area of 12.3 ha 

Contractor’s camp of 

7.6 ha 

X – Activity 12 

(i,ii,iii,iv,vi,x,xii) 

Activity 19 (i) 

Activity 14 

(i,ii,iii,iv,vi,x,xii) 

GN R 983 

 

GN R 983 

GN R 983 

Development of two 

open pits 

Pit 1 – 128.9 ha 

Pit 2 – 65.8 ha 
X – Activity 17 GN R 984 

Development of Waste 

Rock Dumps (WRD) 
Approximately 11.5 ha X- Activity 6 GN R 984 

Mine development and 

operation 

5 MVa power supply 

and diesel generator 

10 109 ha X – Activity 17 GN R 984 

Concentrator plant 12.3 ha 
X – Activity 21 

Activity 28 
GN R 984 

Tailings Storage 

Facility (TSF) 

62 ha 

The tailings pipeline will 

be approximately 3 km in 

length 

X - Activity 6 

Activity 16 

GN R 984 

GN R 984 

Pollution control dam, 

water storage dam and 

associated pipelines 

Approximately 9 ha 

The process water 

pipelines will be 

approximately 2 km in 

length. 

X – Activity 10 

Activity 13 

Activity 6 

Activity 16 

Activity 2 

GN R 983 

GN R 983 

GN R 984 

GN R 984 

GN R 985 

Storage of fuels, 

process concentrate, 

maintenance/workshop 

oils  

Fuel storage: 

126 611 litres (plus or 

minus 10%) and 

approximate area of  

350 m
2
.  

Process concentrate: 

56 050 tonnes/month 

X – Activity 4 GN R 984 
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Name of Activity 
Aerial Extent of the 

Activity 

Listed Activity 

Marked with an X 

where applicable or 

affected 

Applicable Listing 

Notice(GNR 983, GNR 

984 or GNR 985) / 

NOT LISTED 

Waste generation, 

storage and disposal 

(hazardous and 

general) 

Separate skips will be 

provided for harzardous 

and general waste. 

Waste storage area will 

be 50 m
2
 

N/A NOT LISTED 

Product storage 

(magnetite 

concentrate) 

Low grade 1 – 70.5 ha 

Low grade 2 – 60 ha 

Lower grade 1 – 59.5 ha 

Lower grade 2 – 43.5 ha 

N/A NOT LISTED 

Waste water treatment 

plant and Reverse 

Osmosis (RO) water 

treatment plant 

Waste water treatment 

plant treatment capacity: 

60 000 litres per day and 

produce 0.06 m
3
 of 

sludge per day. Sludge 

disposal area (drying 

beds) will cover an area 

of 145m
2
.  

 

RO plant area: 5 m
2
 with 

a treatment capacity of 

240 000 litres per day. 

X – Activity 25 GN R 983 

Employment of 

construction and 

operational mine 

workers 

150 people during 

operations 

500 people during 

construction (permanent 

and contractor 

employees) 

N/A NOT LISTED 

Rehabilitation of project 

area 
Approximately 1 385 ha N/A NOT LISTED 

5.2 Item 3(d)(ii): Description of the Activities to be Undertaken 

The purpose of this Chapter is to present a description of the proposed project, including an 

analysis of the geological conditions (including the mineral resource), the mining method as 

well as project related and associated infrastructure. The information presented was 

extrapolated from the Pre-Feasibility Study that was undertaken by the Applicant in 2015.  
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5.2.1 Mineral Resource 

The applicant has undertaken a Scoping Study in June 2014 to determine the viability of the 

project. The discussion of the mineral resource presented below is based on the findings of 

the Scoping Study.  

The project is located on the Bushveld Igneous Complex (BIC). The BIC consists of a lower 

sequence of layered mafic and ultramafic rocks known as the Rustenburg Layer Suite (RLS) 

and an overlying unit of granites known as the Lebowa Granite Suite. These layered rocks 

occur in three areas known as the Western, Northern and Eastern limbs. The project is 

located in the Northern Limb of the Bushveld Complex. Refer to Figure 5-1 for the location of 

these resources. 

 

Source: Pamish, February 2014 

Figure 5-1: Location of the BIC and the associated mineral layers 

Within the project site, two titano-magnetite zones have been identified, namely the 

vanadium-rich Main Magnetite Layer (MML) and the iron and titanium-rich P-Q Zone. The 

MML consists of two massive titano-magnetite layers separated by a parting consisting of 

lower concentrations of titano-magnetite.  

The target mineral for the proposed mine is vanadiferous titano-magnetite of the MML, which 

will be processed to produce magnetite concentrate which could be sold as product, or could 

ultimately be processed into Vanadium. Other minerals which may be found in association 
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with the MML and have been included in the MRA are: Vanadium, Titanium, Iron Ore, 

Phosphate, Platinum Group Metals, Gold, Cobalt, and Copper, Nickel, Chrome and all 

minerals found in association with these elements. A second orebody, referred to as the P-Q 

Zone, may also be potentially mined at a later stage. The MML resource occurs up to a 

depth of 120 m whilst the P-Q Zone occurs at a depth of 400 m. The estimated grade and 

tonnage of both resources are indicated in Table 5-2. The A, B and C zones are the zones 

determined as potential future resource zones with A and C being referred to as low grade 

hanging wall and Zone C being referred to as lower grade hanging wall. 
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Table 5-2: Estimated grade and tonnage of the MML 

Zones Layer 
Tonnes Width SG Fe Fe2O3 V2O5 TiO2 P2O5 SiO2 Al2O3 S Fe Tonnes 

Mt m g/cm
3
 % % % % % % % % Mt 

A 

UG-C 31.8 4.04 3.48 25.7 36.7 0.64 5.9 0.01 30.2 15.4 0.12 8.2 

UG-B 56.3 7.80 3.08 11.7 16.7 0.19 1.8 0.02 47.1 16.2 0.01 6.6 

UG-A 12.7 1.64 3.31 23.2 33.1 0.59 5.3 0.01 32.5 17.5 0.01 3.0 

UMG HW 46.8 6.40 3.09 12.9 18.4 0.23 2.2 0.01 45.2 17.1 0.06 6.0 

UMG1 25.5 3.24 3.30 22.9 32.7 0.59 5.4 0.01 32.6 17.6 0.01 5.8 

UMG PARTING 30.9 4.43 3.05 12.7 18.1 0.25 2.4 0.01 44.5 19.7 0.01 3.9 

UMG2 15.7 2.03 3.40 25.9 37.0 0.69 6.2 0.01 29.4 16.7 0.01 4.1 

B 
MAG1 HW ANO 51.1 8.18 2.81 2.9 4.2 0.03 0.4 0.03 52.7 25.0 0.02 1.5 

MAG1 HW GAB 130.7 18.41 3.01 12.9 18.4 0.30 2.8 0.01 42.1 22.1 0.12 16.9 

C 

MAG1 12.0 1.31 3.96 40.0 57.1 1.07 9.7 0.01 15.6 10.8 0.06 4.8 

MAG2 HW ANO 12.5 1.86 2.86 6.7 9.6 0.12 1.3 0.03 48.7 24.2 0.09 0.8 

MAG2 HW GAB 39.4 5.54 3.01 12.1 17.4 0.28 2.6 0.02 43.2 22.3 0.09 4.8 

MAG2 9.2 1.10 3.57 30.2 43.1 0.83 7.2 0.01 25.1 15.1 0.06 2.8 

MML HW 42.3 5.89 3.01 13.4 19.2 0.32 2.5 0.02 42.2 21.6 0.11 5.7 

MML 

MAG3 27.5 4.09 4.08 45.5 65.1 1.50 10.0 0.01 10.6 7.8 0.12 12.5 

PARTING 11.4 2.16 3.16 20.9 29.9 0.58 3.5 0.01 34.5 19.0 0.17 2.4 

MAG4 24.3 3.59 4.00 43.9 62.7 1.46 9.3 0.01 11.8 8.9 0.24 10.7 

    580.3 81.70 3.15 17.3 24.7 0.44 3.6 0.01 38.8 18.8 0.08 100.4 

Source: Worley Parsons, May 2015 
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5.2.2 Mining Method 

Open pit mining is considered the optimal mining method based on the thickness and 

positioning of the mineral resource.  

Open pit mining is proposed to be undertaken outwards from the middle of the strike length 

advancing north and south to an initial depth of 20 m below the surface then to 40 m and 

thereafter to 60 m, and 80 m. Mining below 80 m does not form part of the Mining Work 

Programme (MWP) and is not dealt with in this application. Mining to 120 m will only 

continue upon renewal of the mining right after the initial 30 years. It is the intention to mine 

that part of the resource making use of underground mining methods to avoid sterilisation of 

minerals. A bench height of 10 m will be used to allow for the separate loading of the two ore 

layers and the parting. There are two open pits planned, which are separated by the D4380 

Provincial Road, the approximate footprints of the north (Pit 1) and south (Pit 2) open pits 

are 129 ha and 66 ha respectively.  

The Life of Mine (LoM) is approximately 30 years with a Run of Mine (RoM) of up to one 

million tonnes per annum (tpa). The open pit mining will involve the activities as described in 

the sections below. 

5.2.2.1 Vegetation and Topsoil Stripping 

The vegetation will be cleared with a dozer while larger trees will be felled and removed. Any 

protected tree or plant species that requires relocation, will be removed prior to this activity 

once the necessary authorisation has been received. Rocky outcrops may require surface 

blasting before being loaded and hauled away. Unless of some value e.g. as aggregate, this 

rock will be treated as waste and dumped onto the WRD.  

The MML is covered by 2 m of soil which will be stripped to expose the outcrop. Both 

topsoils and subsoils will be stripped and loaded onto trucks which will then be placed in 

designated soil stockpile areas. There are two topsoil stockpiles proposed as part of the 

project, a northern and southern stockpile which are approximately 32 ha and 8 ha 

respectively. The topsoil will be used in rehabilitation of the open pits and/or the cladding of 

the WRDs as they are developed.  

5.2.2.2 Drill and Blast of Overburden Material and Target Material 

To expose the mineral resource, the overburden or hard rock above the mineral resource 

must be broken up (blasted where necessary) and removed.  

It is anticipated that the initial MML will be freely dug or ripped with a dozer to facilitate easier 

loading although in some cases blasting will be used particularly for the MML upper and 

MML lower as well as the parting between these layers (low grade material). 

Blast holes will be drilled using a drill rig to the length of the bench/ bench height (10 m). A 

4 m by 4 m pattern with 150 millimetre (mm) drill hole diameters has been selected. Once 

the drilling is completed, the blast-holes will be loaded with bulk explosives. The selection of 
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the type of explosives and accessories will be determined by local conditions e.g. how ‘wet’ 

the drill holes are found to be. The explosive column will be detonated by a primer initiated 

with a non-electric detonating cord. To ensure proper blast sequencing and to minimize 

adverse effects, the blasts are typically controlled using in-hole delays and/or surface delays. 

All explosives and explosive accessories will be stored off site. It will only be brought in when 

required and permission will be applied for if a permit is required for overnight storage if 

conditions for blasting are not suitable. 

5.2.2.3 Truck and Shovel 

As the open pit progresses and the depth increases the low grade hanging wall, which in 

effect becomes the overburden will be mined via the traditional truck and shovel method and 

stored as a lower grade ore stockpile. The parting between the MML upper and MML lower 

resource is also considered to be low grade material, which will be trucked and stored as a 

low grade stockpile.  

The MML upper and MML lower and target material will be loaded onto 25 tonne dump 

trucks using Front End Loaders (FEL) and transported to the RoM tip.  

5.2.3 Mining Sequence 

The mining of the two pits will be sequential with Pit 1 being mined before Pit 2. Pit 2 top 

soiling activities will commence during the final two years of Pit 1 to allow for the deposition 

of low and lower grade hanging wall ore from Pit 2 into the defined deposition dump areas. 

It is necessary to mine the various defined mineral horizons in an overall ratio throughout the 

mine’s life to ensure that the later years are not encumbered with higher low grade to high 

grade mining ratios. Table 5-3 represents the amount of material by type and tonnage that 

will be mined per annum at the reserve.  

Table 5-3: Material type and tonnage mined per annum 

Year 

Target 

Mineral RoM 

Remaining 

Non Target 

Mineral 
Total LoM non 

primary target ore 

Cubes Moved 

Operational 

Pit 
Tonnes Cubes 

Year 1 1 000 000 30 224 010 2 331 753 2 331 753 Pit 1 

Year 2 1 000 000 29 224 010 2 331 753 4 663 506 Pit 1 

Year 3 1 000 000 28 224 010 2 331 753 6 995 260 Pit 1 

Year 4 1 000 000 27 224 010 2 331 753 9 327 013 Pit 1 

Year 5 1 000 000 26 224 010 2 331 753 11 658 766 Pit 1 

Year 6 1 000 000 25 224 010 2 331 753 13 990 519 Pit 1 

Year 7 1 000 000 24 224 010 2 331 753 16 322 273 Pit 1 

Year 8 1 000 000 23 224 010 2 331 753 18 654 026 Pit 1 
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Year 
Target 

Mineral 

RoM 

Remaining 

Non Target 

Mineral 

Total LoM non 

primary target ore 

Cubes Moved 

Operational 

Pit 

Year 9 1 000 000 22 224 010 2 331 753 20 985 779 Pit 1 

Year 10 1 000 000 21 224 010 2 331 753 23 317 532 Pit 1 

Year 11 1 000 000 20 224 010 2 331 753 25 649 286 Pit 1 

Year 12 1 000 000 19 224 010 2 331 753 27 981 039 Pit 1 

Year 13 1 000 000 18 224 010 2 331 753 30 312 792 Pit 1 

Year 14 1 000 000 17 224 010 2 331 753 32 644 545 Pit 1 

Year 15 1 000 000 16 224 010 2 331 753 34 976 299 Pit 1 

Year 16 1 000 000 15 224 010 2 331 753 37 308 052 Pit 1 

Year 17 1 000 000 14 224 010 2 331 753 39 639 805 Pit 1 & 2 

Year 18 1 000 000 13 224 010 2 331 753 41 971 558 Pit 2 

Year 19 1 000 000 12 224 010 2 331 753 44 303 312 Pit 2 

Year 20 1 000 000 11 224 010 2 331 753 46 635 065 Pit 2 

Year 21 1 000 000 10 224 010 2 331 753 48 966 818 Pit 2 

Year 22 1 000 000 9 224 010 2 331 753 51 298 571 Pit 2 

Year 23 1 000 000 8 224 010 2 331 753 53 630 325 Pit 2 

Year 24 1 000 000 7 224 010 2 331 753 55 962 078 Pit 2 

Year 25 1 000 000 6 224 010 2 331 753 58 293 831 Pit 2 

Year 26 1 000 000 5 224 010 2 331 753 60 625 584 Pit 2 

Year 27 1 000 000 4 224 010 2 331 753 62 957 338 Pit 2 

Year 28 1 000 000 3 224 010 2 331 753 65 289 091 Pit 2 

Year 29 1 000 000 2 224 010 2 331 753 67 620 844 Pit 2 

Year 30 1 000 000 1 224 010 2 331 753 69 952 597 Pit 2 

Year 31 1 000 000 224 010 2 331 753 72 284 351 Pit 2 

Source: Worley Parsons, May 2015 

5.2.4 Mineral Processing 

Ore will be transported from the open pits to the concentrator plant by dump trucks. A 

concentrator plant will be constructed for initial processing. Ore processing will commence 

with crushing which is undertaken in three stages and produces material with a size of 

44 mm. Based on typical industry performance, the plant is assumed to perform for 5 500 

operational hours per annum (i.e. 358 operating days per annum, with an 80% utilisation of 

80% availability).   
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Material from the crushed material stockpile will then be reclaimed and processed through a 

conventional rodmill-ballmill combination to produce a product of 53 micrometres (µm). 

Following grinding, magnetite will be recovered through a three-stage low intensity magnetic 

separation circuit. The magnetic separation product will be dried by a filter press and 

stockpiled for further processing in a concentrate shed, while the non-magnetic waste will be 

thickened and disposed of at the proposed TSF through a tailings pipeline. The concentrator 

will also include a laboratory, plant office, RO water treatment plant, and workshop/yard and 

control room. Additional infrastructure will also include internal road network, conveyors, 

piping and concentrate stockpile area. Refer to Figure 5-2 for a flow diagram of the proposed 

concentrate process. 

 

Source: Pamish, February 2014 

Figure 5-2: Process flow diagram of the concentrator plant 

5.2.5 Water Management 

5.2.5.1 Water Supply 

Water is required for use in ore processing as well as for potable use. It is therefore planned 

for water to be abstracted from water abstraction networks. Raw water will be provided to 

site via a new pipeline to be installed from the Flag Boshielo Dam (Olifants River). The 

Olifants River Water Resources Development Project plans to build a pipeline from the Flag 

Boshielo Dam to Mokopane to meet the domestic and industrial needs of the area. This 

pipeline is currently being constructed; however it is anticipated to be completed by the end 

of 2017. Pamish is liaising with the Lebalelo Water User Association to register its water 

requirements and is also a member of the water forum. The water pipeline does not form 

part of this application and will be subject to a separate regulatory process. 
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It is estimated that about 510 000 m3 of raw water will be required per annum for the 

concentrator plant. The total water required for the entire mining operation is estimated at  

1 1 60 m3 per day (409 664 m3/ annum).  

5.2.5.2 Raw Water Treatment 

Raw water transferred to site via a pipeline will be received in raw water storage tanks, 

which has a total combined storage capacity of about 10 000 m3 (10 mega litres). Raw water 

will proceed to the filtration plant for treatment which will have a capacity of 90 000 litres per 

hour and cover an area of 80 m2. An oxidant is added to the raw water to oxidise various 

dissolved metals and to disinfect possible biological life. A coagulant will be added to 

improve suspended solids filtration. Filtration will occur in dual media (anthracite and sand) 

filter vessels. The filtration system will result in the generation of minimal sediment laden 

discharge that will be disposed of on-site in designated waste skips. 

Filtered water will be stored in a tank before being pumped into the following: 

■ Process water system;  

■ The RO water treatment plant; and 

■ For general use as wash down water.  

The filtration plant backwash effluent will be drained through the storm water system.  

The process water tank will receive make-up from the filtered water storage tank. Process 

water will be directed to the concentrator plant area and will then be recycled to the process 

water tank.  

Potable water will be produced by a RO plant for all project domestic needs including safety 

showers and ablution facilities. Filtered raw water will be received in a RO plant feed tank 

and pumped through cartridge filters to remove fine particulates. The water will proceed 

through reverse osmosis membranes to remove dissolved metals and a final disinfectant 

treatment before being stored in the potable water storage tank for use in the plant. The 

brine effluent stream produced will be sent to the process water tank for use in the 

concentrator plant. 

Table 5-4: Effluent generated from water treatment 

Treatment 

System 

Solids Content 

(wt%) 

Flow 

(tonnes/hour) 

Flow 

(tonnes/annum) 

Discharge 

Destination 

Raw Water – 

Filter Backwash 
0.1 0.1 900 Storm water system 

Potable Water – 

RO Brine 
0 0.67 5 900 

Discharged to the 

process water tank and 

reused in the 

concentrator plant 

Source: Hatch, May 2015 
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5.2.5.3 Storm Water Management 

Storm water will be managed as per GN R. 704, Regulations on use of water for mining and 

related activities aimed at the protection of water resources (Government Gazette 20119 of 4 

June 1999).   

A network of storm water drains has been designed around all areas of the operations where 

these drains are designed to cut-off surface run-off from entering mining and infrastructure 

areas as well as to convey clean storm water run-off originating from infrastructure areas to 

the nearest natural drainage areas. This includes the pit cut-off drains and tributary 

diversions to protect the pits from storm water ingress and divert natural drainage around the 

planned mining areas. Refer to the Storm Water Management Plan in Appendix G for detail 

regarding proposed river diversions. 

Drains and culverts are designed to contain the 1:50 year storm event for roads and 

infrastructure and 1:100 year storm event for pit cut-off drains and culverts. Storm water 

drains are typically unlined and will be designed to minimise flow velocities and resulting 

erosion. Either gabions or cement-grouted stone pitching must be allowed for at drops in 

invert, bends and intersections of drains. 

5.2.5.4 Pollution Control Facilities 

Process water will be returned to the concentrator plant for re-use. Furthermore, the required 

clean and dirty water separation systems forms part of the mine design as well as the 

required Pollution Control Dams (PCDs). There are several proposed PCDs, located within 

the mining area, adjacent to the low grade stockpiles and WRDs. The PCDs should be as 

per the Storm Water Management Plan in Appendix G and the approved WUL.  

Pollution control drains will be included at all polluted areas and will be designed to convey 

polluted drainage to the PCDs. Concrete linings will be used for all pollution control drains. 

Silt traps have been included at all areas of silt origin as well as before PCDs.  

At areas of hydrocarbon pollution, oil traps and separator equipment will be included where 

the oil traps are always preceded by silt traps to ensure these do not silt up. The oil 

separator will have an expected capacity of 3.6 m3/day which will account for fluctuations in 

the amount of oil contamination in the water. 

In line with international good practice, all pollution control drains and culverts have been 

provisionally designed for the 1:50 year storm event. 

5.2.6 Waste Management 

Waste management should be done as per the requirements of NEM:WA and the MPRDA. 

The various waste storage facilities should further be managed in accordance with the WML 

conditions. 
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5.2.6.1 Mineralised Waste 

Two mineralised waste streams will be created during the operations. Waste rock material 

and the low and lower grade material will be a result of the mining operations while tailings 

material is the residue from the concentrator plant. The waste rock will be deposited on 

WRDs and the low and lower grade material will be deposited onto separate stockpiles. The 

tailings material will be piped to a TSF. 

5.2.6.1.1 Waste Rock Dumps and Low/Lower Grade Stockpiles 

Due to the nature of the resource the mining waste volumes are relatively low in that what 

would in a typical open pit mine be designated as overburden or waste is actually a potential 

resource. The non-primary product volumes for the pits are indicated in Table 5-5. Non-

primary products refer to Zone A, B, C and the MML parting. 

 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 19 

 

Table 5-5: Non-primary product volumes 

 Source Pit 1 Pit 2 Total 

Waste  21 898 389  3,748,637  25,647,026  

Zone A 39 835 874  17,319,649  57,155,523  

Zone B 50 577 758  26,070,671  76,648,429  

Zone C 44 009 857  23,539,563  67,549,420  

MML Pt 4 326 648  2,530,288  6,856,936  

Source: Worley Parsons, May 2015 
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The WRD will be created during the development of the open pits. It is proposed that 

approximately 80% of the waste rock produced will be deposited on the working benches 

from mining activities. The remaining 20% of the waste rock will be disposed of at a WRD, 

making use of Load Haul Dump (LHD) vehicles. There are two proposed WRDs: the 

northern WRD is located adjacent to the plant area and will be 4 ha in area, whilst the 

southern WRD will be approximately 7.5 ha in area. Both WRDs are expected to reach a 

maximum height of 18 m.  

The waste rock material was classified as a Type 3 Waste (according to the NEM:WA 

Regulations) and the liner requirement will be confirmed with the DWS during the WUL 

application process. 

Storm water diversion trenches or swales will be constructed around the upstream sides of 

the WRDs to direct clean surface water run-off around and away from the WRDs. A drainage 

channel around the WRDs will be constructed to capture run-off from the side slopes of the 

WRDs.  

As discussed above, the A, B and C zones are the zones determined as potential future 

resource zones with A being referred to as low grade ore and Zone C being referred to as 

lower grade ore. Each pit therefore has an associated low grade and lower grade ore 

stockpile. The footprints of the low grade and lower grade ore stockpiles for Pit 1 are 70.5 ha 

and 59.5 ha respectively. The footprints of the low grade and lower grade ore stockpiles for 

Pit 2 are 60 ha and 43.5 ha respectively. The low and lower grade stockpile areas will not 

exceed 70 m in height.  

5.2.6.1.2 Tailings Storage Facility 

The TSF will be constructed as a conventional tailings dam. Tailings material will be pumped 

from the concentrator plant to the TSF at 327 000 tpa. The slurry will contain 30% solids. 

The tailings material will have a particle size 80% smaller than 75 μm. The total volume of 

the TSF will be 9.8 million tonnes with a footprint of 58 ha and a maximum height of 30 m.  

A penstock system will decant water off the top of the TSF, which will then be pumped back 

to the plant via the return water dam. The tailings material was classified as a Type 3 Waste 

(according to the NEM:WA Regulations) and will be lined with a Class C Liner. 

Storm water diversion trenches or swales will be constructed around the upstream sides of 

the TSF to direct clean surface water run-off around and away from the facility. Paddocks 

will be constructed around the perimeter of the TSF to contain run-off from the side slopes.  

A 6 m wide waste rock road will be constructed around the perimeter of the TSF for access 

during operations, routine inspections and maintenance. A perimeter fence around the 

facility will be installed.  
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There is currently an alternative technology option under consideration for the development 

of the TSF. The tailings material generated from the concentrator plant could be thickened 

by either conventional thickening or paste thickening. The paste thickening option has not 

been investigated sufficiently at the time of compiling the report and requires further 

feasibility studies. For purposes of this report, conventional tailings deposition is assumed. 

With paste thickening, the underflow can contain up to 75% to 85% of solids. There are 

several benefits to paste thickening, including: 

■ Water requirements: Reduction of water sent to the TSF by 50%, resulting in a 

significant overall reduction in water consumption; 

■ Slope stability/safety: In the case of a wall failure, the probability and significance of 

spillage could be significantly reduced for a paste thickened tailings impoundment; 

■ Footprint: Potentially the area required can be reduced since in theory no free water 

needs to be drained and as a results the growth rate should be slower in terms of 

area; 

■ Management of spillages: Paste thickened tailings is a bingham plastic; something 

that doesn’t flow unless a shear rate is applied to it. Severity of spillages should 

therefore be significantly reduced for paste thickened tailings; and 

■ Power requirements: Generally three options exist to pump the material to the TSF. 

These are 1) pumping the paste from the plant to the TSF (technically challenging); 

2) thicken and then pump the conventional underflow to the paste thickener closer to 

the TSF and pump the paste from there (pumping between thickening stages 

disrupts the flocs); and 3) pump all the tailings to the TSF site and thicken and paste 

thicken it there and return all water (higher energy requirements and cost). 

Paste thickening requires careful design of the entire deposition system, with displacement 

pumps typically required to move the material. It must be physically possible to produce 

paste tailings and also the financial feasibility needs to be assessed. The potential 

advantages and disadvantages of the different tailings technology are discussed in Section 

8.1. 

5.2.6.2 Non-Mineralised Waste 

Non-mineralised waste in the form of general and hazardous waste will be produced from 

various activities associated with the Project. The expected waste streams and the related 

waste storage facilities are discussed below. 

5.2.6.2.1 General and Hazardous Waste 

Both general and hazardous waste will be generated on the project site. These wastes will 

need to be handled, separated, stored and disposed of according to their classification. 
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The following waste facilities are anticipated to be constructed as part of the project: 

■ Oil traps at the vehicle wash bay and workshop areas; 

■ Settling ponds as part of the concentrator process; 

■ PCDs (as discussed above); 

■ Raw water treatment plant with a total treatment capacity of 90 000 litres per day; 

and 

■ General waste temporary storage facilities covering a total area of 50 m2.  

Typical on-site waste and the associated infrastructure required for disposal are indicated in 

the table below. 

Table 5-6: Typical wastes to be generated from the Project 

Wastes Material Requirements Handling at Yard Final Disposal 

General Waste 

Metal and plastic 

containers, glass, tins, 

organic waste and fats. 

Standard bins, Black 

bags, Green Wheelie 

bins labelled 'GENERAL 

WASTE', and Skips 

labelled 'GENERAL 

WASTE". 

Once the wheelie 

bins are full, these 

are to be emptied 

into a Green Skip, 

labelled 'GENERAL 

WASTE'. 

The general waste 

skip is to be 

collected by the 

waste management 

contractor and 

disposed of at a 

registered landfill 

site. 

General Industrial Waste 

Metal, rubber (including 

used tyres), wood and 

refurbish able waste. 

Blue wheelie bins 

labelled 'GENERAL 

INDUSTRIAL WASTE'; 

and Skips labelled 

'GENERAL 

INDUSTRIAL WASTE'. 

Full wheelie 

'GENERAL 

INDUSTRIAL 

WASTE' bins to be 

emptied into blue 

'GENERAL 

INDUSTRIAL 

WASTE' waste skip 

post sorting. 

Metal to scrap 

merchant. Rubber 

and wood by 

recycling contractor. 

Refurbish able 

materials to 

refurbishment area. 

Non-recoverable 

material to general 

off-site registered 

landfill site. 

Paper Waste 

Paper and cardboard. 

General bins labelled 

'PAPER WASTE' and 

Orange Wheelie bins 

labelled 'PAPER 

WASTE'. 

Full bins to be 

emptied into the 

nearest yellow 

wheelie bins, 

Labelled 'PAPER 

WASTE'.  

Full wheelie bins to 

be collected directly 

by waste recycling 

contractor. 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 23 

 

Wastes Material Requirements Handling at Yard Final Disposal 

Used Oil/Hydrocarbons 

Used liquid, lubricant 

hydraulic oils and 

hydrocarbon based 

solvents. 

Red Steel Drums, 

labelled 'HAZARDOUS 

WASTE- USED OIL'. 

Used oil waste to be 

pumped directly 

from the used oil 

containers to the 

waste oil collection 

vehicle. 

Sell to 

contractor/recycle. 

Hydrocarbon 

Contaminated Waste 

Contaminated soil, cloths, 

empty oil and/or grease 

containers, oil 

contaminated solids. 

Red Wheelie Bins, 

labelled 'HAZARDOUS 

WASTE', Red waste 

skips, labelled 

"HAZARDOUS WASTE'. 

Full wheelie bins to 

be emptied into the 

red waste skip. 

Handling at waste 

transfer site - Waste 

skips offloaded in 

the designated oil 

contaminated waste 

storage area. 

Registered 

hazardous landfill 

(H:h or H:H).  

Batteries 

Nickel Cadmium 

rechargeable or 

„secondary‟ batteries and 

lead automotive, 

commercial, truck and 

industrial batteries. 

Red Wheelie Bins, 

labelled 'HAZARDOUS 

WASTE', Red waste 

skips, labelled 

"HAZARDOUS WASTE'. 

Placed in 

designated bunded 

and roofed area. 

Batteries- Recycling 

contractor or 

registered 

hazardous landfill 

(H:h or H:H). 

Used Personal Protective 

Equipment 

Hardhats, eyewear, 

gloves, ear protection, 

protective shoes and 

clothing. 

Boxes and labels. 

Waste management 

contractor to collect 

cardboard boxes 

weekly. 

Boxes to be emptied 

at a registered 

hazardous landfill 

site (H:h or H:H). 

Sewage Waste 

Sewage sludge 
None N/A 

Septic sludge to be 

disposed of in 

municipal sewage 

system or plant for 

further handling. 

Source: Worley Parsons, May 2015 

5.2.7 Power Requirements 

The power requirements at the mine site are estimated to be in the region of 15 Mega-Volt 

amperes (MVa). Due to the installation of a concentrator, the power supply agreement from 

Eskom will have to be of an uninterruptable nature. The power supply has been identified as 

a main Eskom line approximately 10 km from the mine with the existing Eskom servitude on 

the public road being identified as the route for the incoming line. 
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To receive the power at the incomer yard, the installation of two 10 MVa transformers and 

associated infrastructure will be required to allow for a 50% redundancy during maintenance 

times. The power will then be distributed by two distribution lines and three 11 kVa internal 

overhead lines to three main consumer sub-stations strategically situated at the concentrator 

and the bulk material handling facility near the RoM tip. 

Back up from a minimum 5 MVa permanent on site diesel generator will be ensured to 

reduce the risks associated with load shedding.   

A separate EIA process will be undertaken for the new powerline and associated 

infrastructure. The required infrastructure to connect to this power source will be considered 

as part of a separate EIA process.  

5.2.8 Road Infrastructure 

The project site is divided by the D4380 Provincial Road. The northern section of the project 

site can be accessed via the D3534. The southern section of the project site can be 

accessed via the D3507. Both roads are secondary roads off the D4380 Provincial Road. 

These municipal roads are double-lane tarred roads which are at present, in a good 

condition.  

The material from the proposed mine will either be transported via road, then onto rail in 

Mokopane and onwards to the nearest port; or via road, directly to Durban/Richards Bay for 

export. The scope of this EIA is limited to the potential impacts associated with the use of 

roads only and excludes the potential impacts associated with the rail and port.   

The haul roads will be constructed between the open pits, WRD, TSF and to the 

concentrator plant. It is planned that there will be two haul road crossings over the D4380 

Provincial Road to access Pit 2 to the south of this Provincial Road.  

Approximately 20 km of haul roads will be constructed according to recognised mine haul-

road specifications i.e. road widths, gradients and layer-works, including safety berms and 

storm water drainage arrangements. The roads will be 8 m wide for the Light Duty Vehicles 

(LDVs) and 14 m wide for the Articulated Dump Truck (ADT) mining haul roads. The haul 

roads will be developed using crushed waste rock, which will be compacted and treated with 

a dust suppressant.  

5.2.9 Other Support Infrastructure 

Additional mine infrastructure that is anticipated to be constructed is described below. 

5.2.9.1 Waste Water Treatment Plant 

It is anticipated that this plant will be used to process waste water generated on the mine 

only. The proposed treatment plant will have a total treatment capacity of 60 000 litres per 

day.  
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5.2.9.2 Conveyors 

A 600 m conveyor is required for the crushing and grinding components within the plant area 

and a 100 m conveyor system is required for the concentrate product. These conveyors will 

have a width of 45 cm to 60 cm. The conveyors will be closed top conveyors. These 

specifications will be confirmed during the detailed mine design.  

5.2.9.3 Pipelines 

The piping network will be designed to suit the mining dewatering operations; this water will 

be fed to the PCDs using High-Density Polyethylene (HDPE) piping. The process water 

pipelines which will be located within the plant area will be approximately 2 km in length. 

The piping will be supported on pre-cast sleepers. Where, piping is required to cross 

roadways/haulage roads these will be installed in sleeves installed during the construction of 

the roadways.  

Clean water, assuming that it will be piped from the existing water abstraction networks, will 

have a pipeline/s with a combined length of 11 km and a capacity of 46 m3/h. The tailings 

pipeline will be approximately 3 km in length (distance between the concentrator plant and 

the TSF), with a throughput capacity of 53 m3/h.  

All pipeline diameters are estimated to be approximately 5 cm to 20 cm.  

5.2.9.4 Hazardous Material Storage 

Various hazardous substances will be stored on site, including fuels, lubricants, gas, oils, 

and explosives. There will be emulsion type explosives that would be mixed on site in 

emulsion tanks with the detonators stored in an explosive magazine (building). These 

materials will be stored in secured buildings or with the necessary bunds (110% of volume of 

materials).  

A diesel fuelling station will be constructed at a central point and it shall comprise of a diesel 

storage tank with a capacity of approximately 126 611 litres within a self-contained bund, 

and will include all equipment required for fuel dispensation.  

5.2.9.5 Buildings 

Building layouts will be designed with a focus on ergonomics and use of space, aesthetics, 

constructability and energy efficiency. These buildings typically constitute conventional steel 

support structures with steel cladding and minor use of brick where this brickwork will be 

non-structural and can be sourced from local sources. 
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The following structures are envisaged for the mining operations: 

Table 5-7: Building structures envisaged for the Project 

Item 

Boilermaker / Welding Workshop 

Cable Repair Workshop 

Control and Instrumentation Workshop 

Diesel Fuelling Station 

Electrical Workshop 

Earth Moving Vehicle (EMV) Workshop Office and Rest Areas Building 

EMV Hard Park 

EMV Wash Bay 

EMV Workshop building 

Fire Fighting and Water Storage Pump Station 

Main Central Change House 

Mechanical Workshop 

Mine Stores Building 

Mine Stores Office and Rest Areas Building 

Piping Workshop 

Trades Workshop Office and Rest Areas Building 

Tyre Store and Workshop 

Source: Worley Parsons, May 2015 

5.2.9.6 Contractor Camp and Machinery Requirements 

All maintenance activities will be undertaken within a mining contractor area (6 ha) which will 

include a workshop, offices, storage and a wash bay. No permanent houses will be 

constructed on site during or after construction. The following types of machinery are 

required for the mining process: 

■ One ADT 40 Tonne (t) capacity for ore and a 80 t ADT for waste; 

■ Topsoil stripping and dumping: One FEL and two ADTs; 

■ Ore to RoM tip: Two rotary drills; one diesel FEL and three ADT’S, one in pit track-

dozer, one grader, one water bowser and one in-pit diesel bowser with a 

storage/carrying capacity of 3 000 litres; and 

■ Overburden: Two diesel FELs and six trucks, one track-dozer, one water bowser and 

three rotary drills. 
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5.2.9.7 Security 

Security will be positioned at the main entrances to the mine to control access into the 

mining areas. The main entrance to the project site will be via the D4380 Provincial Road.  

5.2.9.8 Staffing Requirements 

According to the Social and Labour Plan (SLP), the expected workforce for the mine when 

fully operational will be approximately 150 people (permanent employees and contractors). 

The breakdown of skilled, semiskilled and unskilled employees that will be required is as 

follows: 

■ Skilled – 34 employees; 

■ Semi-skilled – 100 employees; and 

■ Unskilled – 10 employees. 

During the construction phase the mine will employ approximately 500 permanent and 

contractor employees. 

5.2.10 Project Schedule 

The planned project schedule is as follows and is dependent on receipt of all regulatory 

approvals: 

■ Construction phase: March 2016 – March 2018 (2 years); 

■ Topsoil and Pre-stripping: 2018 -2019 (1 year); and 

■ Operational phase: 2019 – 2046 (27 years). 

The production elements of the mine including the mine pits can operate on a five day week, 

with two nine hour shifts per day. Typical shift times can be as follows: 

Table 5-8: Shift schedule 

Shifts Start End 

Morning 06:00 15:00 

Afternoon 14:30 23:30 

Source: Worley Parsons, May 2015 

 

Staff working shifts will be nine hours long, which will allow for a ‘hot change-over’ and no 

extended production stoppages between shifts. 
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6 Item 3(e): Policy and Legislative Context 

This section aims to provide a description of the policy and legislative context within which the project is being proposed. This section has been 

divided into national, provincial and local legislation and policies, plans, guidelines and development planning frameworks and tools.   

Table 6-1: Relevant national legislation 

Applicable Legislation and Guidelines used  to Compile the Report Reference Where Applied 

The Constitution of the Republic of South Africa, 1996 Under Section 24 of the Constitution of 

the Republic of South Africa, 1996 (the Constitution) it is clearly stated that: 

Everyone has the right to (a) an environment that is not harmful to their health or well-being; and 

(b) to have the environment protected, for the benefit of present and future generations, through 

reasonable legislative and other measures that -  

(i) Prevent pollution and ecological degradation;   

(ii)  Promote conservation; and  

(iii)  Secure ecologically sustainable development and use of natural resources while 

promoting justifiable economic and social development.  

The EIA process is being undertaken to determine the 

impacts associated with the project. As part of the EIA 

process, mitigation measures and monitoring plans are 

recommended to ensure that any potential impacts are 

managed to acceptable levels to support the rights as 

enshrined in the Constitution.  

National Environmental Management Act, 1998 (Act No 107 of 1998) and EIA Regulations 

(December 2014) 

The Environmental Management Act, 1998 (Act No 107 of 1998) (NEMA), as amended was set 

in place in accordance with Section 24 of the Constitution. Certain environmental principles under 

NEMA have to be adhered to, to inform decision making for issues affecting the environment. 

Section 24 (1)(a) and (b) of NEMA state that: 

The potential impact on the environment and socio-economic conditions of activities that require 

authorisation or permission by law and which may significantly affect the environment, must be 

considered, investigated and assessed prior to their implementation and reported to the organ of 

state charged by law with authorizing, permitting, or otherwise allowing the implementation of an 

activity.  

The EIA process are undertaken in accordance with the 

principles of Section 2 of NEMA as well as with the EIA 

Regulations, promulgated in terms of NEMA.  

These Listed Notices have been reviewed against the 

project activities to determine the likely triggers. The 

listed activities which are potentially triggered under the 

Listing Notices are provided in Table 5-1. 

Based on the activities listed, it has been identified that 

a full EIA process is required for the project. An 

application for the listed activities has been submitted to 

the DMR who is the relevant Competent Authority in 

terms of this application for Environmental 
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Applicable Legislation and Guidelines used  to Compile the Report Reference Where Applied 

The Environmental Impact Assessment Regulations (“EIA Regulations”) have been amended 

several times during the period 1997 to 2014. 

The EIA Regulation, 2014 was published under GN R 982 on 4 December 2014 (EIA Regulations) 

and came into operation on 08 December 2014. Together with the EIA Regulations, the Minister 

also published GN R 983 (Listing Notice No. 1), GN 984 (Listing Notice No. 2) and GN R 985 

(Listing Notice No. 3) in terms of Sections 24(2) and 24D of the NEMA, as amended. 

(The EIA Regulations have been made applicable to prospecting and mining activities) 

Authorisation.  

GN R. 982 National Environmental Management Act, 1998 (Act No. 107 of 1998): 

Environmental Impact Assessment Regulations, 2014 

These three listing notices set out a list of identified activities which may not commence without an 

Environmental Authorisation from the relevant Competent Authority through one of the following 

processes: 

Regulation GN R. 983 - Listing Notice 1: This listing notice provides a list of various activities which 

require environmental authorisation and which must follow a basic assessment process.  

Regulation GN R. 984 – Listing Notice 2: This listing notice provides a list of various activities 

which require environmental authorisation and which must follow an environmental impact 

assessment process.  

Regulation GN R. 985 – Listing Notice 3: This notice provides a list of various environmental 

activities which have been identified by provincial governmental bodies which if undertaken 

within the stipulated provincial boundaries will require environmental authorisation. The basic 

assessment process will need to be followed. 

 

NEMA Guidelines  

The following applicable guidelines have been published by DEA:  

• DEA (2010), Guideline on Need and Desirability, Integrated Environmental Management 

Guideline Series 9  

Please see Table 5-1 for listed activities that will be 

potentially triggered by the project. 
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Applicable Legislation and Guidelines used  to Compile the Report Reference Where Applied 

• DEA (2010), Public Participation 2010, Integrated Environmental Management Guideline 

Series 7.   

National Environmental Management: Waste Act, 2008 (Act No. 59 of 2008 ) 

Waste management activities in respect of which a WML are to be undertaken in accordance with 

Section 20 (b) of NEM:WA.   

On 29 November 2013 the Minister of Water and Sanitation repealed the list of waste management 

activities published under GN R718 of 3 July 2009 (GN R718) and replaced it with a new list of 

waste management activities under GN R921 of 29 November 2013. Included in the new list of 

waste activities are activities listed under Category A, B and C. These activities include inter alia 

the following: 

Category A describes waste management activities requiring a Basic Assessment process to be 

carried out in accordance with the EIA Regulations supporting an application for a waste 

management licence;  

Category B describes waste management activities requiring an Environmental Impact 

Assessment process to be conducted in accordance with the EIA Regulations supporting a 

waste management licence application; and 

Category C describes waste management activities that do not require a WML but these activities 

will have to comply with the prescribed requirements and standards as prescribed by the 

Minister, which includes the Norms and Standards for Storage of Waste, 2013. These activities 

include the storage of general waste at a facility with a capacity to store in excess of 100 m
3
 and 

storage of hazardous waste in excess of 80 m
3
. 

The Waste Classification and Management Regulations published under GN R 634 of November 

2013 require that all wastes be classified according to SANS10234 and managed according to its 

classification. 

The National Norms and Standards for the Assessment of Waste for Landfill Disposal were 

published under GN R635 on 23 August 2013 and prescribe the requirements for the assessment 

of waste prior to disposal to landfill in terms of Regulation 8(1)(a) of the Waste Classification and 

The application for authorisation to the DMR also 

includes waste management activities in terms of GN R. 

921. In particular, Activities 1, 2 and 11 of Category A 

will be applied for.   

A waste classification process was undertaken for 

residue materials to be generated.  

General and hazardous waste storage facilities will be 

designed, constructed and managed in accordance with 

the Norms and Standards for Storage of Waste,GN R 

926 of 2013. 
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Applicable Legislation and Guidelines used  to Compile the Report Reference Where Applied 

Management Regulations.  

The National Norms and Standards for the Disposal of Waste to Landfill were published under GN 

R 636 of 23 August 2013 and determine the requirements for the disposal of waste to landfill as 

contemplated in Regulation 8(1)(b) and (c) of the Waste Classification and Management 

Regulations.  

The Regulations Regarding the Planning and Management of Residue Stockpiles and Residue 

Deposits from a Prospecting, Mining, Exploration or Production Operation were published in GNR 

632 on 24 July 2015 under section 69(1)(iA) of the NEM:WA.  The purpose of the Regulations is to 

regulate the planning and management of residue stockpiles and residue deposits from 

prospecting, mining, exploration or production operations. 

 

Department of Water and Sanitation Guidelines: 

• Minimum Requirements for Water Monitoring at Waste Management Facilities – Second 

Edition 1998 

• Minimum Requirements for Waste Disposal by Landfill – Second Edition 1998 

• Minimum Requirements for the Handling, Classification and Disposal of Hazardous Waste 

– Second Edition 1998 

• Minimum Requirements for the Handling, Classification and Disposal of Hazardous Waste 

– Third Edition 2005 

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

The NWA provides for the sustainable and equitable use and protection of water resources. It is 

founded on the principle that the National Government has overall responsibility for and authority 

over water resource management, including the equitable allocation and beneficial use of water in 

the public interest, and that a person can only be entitled to use water if the use is permissible 

under the NWA. 

  

An Integrated Water Use Licence Application (IWULA) 

and an associated Integrated Water and Waste 

Management Plan (IWWMP) are required in terms of 

Section 21 of the NWA for the project. The IWULA and 

IWWMP will be compiled and submitted to the 

Department of Water and Sanitation (DWS) as the 

decision making authority. The water uses which may 

be triggered under Section 21 of the NWA in relation to 
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Applicable Legislation and Guidelines used  to Compile the Report Reference Where Applied 

GN R704 National Water Act, 1998 (Act No. 36 of 1998) 

Regulations 4 and 5 of the regulation on the use of water for mining and related activities aimed at 

the protection of water resources, GN R No. 704 published in June 1999, states the following: 

Regulation 4: No residue deposit, reservoir or dam may be located within the 1:100 year flood line, 

or less than a horizontal distance of 100 m from the nearest watercourse. Furthermore, person(s) 

may not dispose of any substance that may cause water pollution; 

Regulation 5: No person(s) may use substances for the construction of a dam or impoundment if 

that substance will cause water pollution; and 

Regulation 6 is concerned with the capacity requirements of clean and dirty water systems, while 

Regulation 7 details the requirements necessary for the protection of water resources. 

General Authorisations 

Section 39 establishes a procedure to enable a responsible authority to permit the use of water by 

publishing general authorisations in the Gazette. The use of water under a general authorisation 

does not require a licence until the general authorisation is revoked, in which case licensing will be 

necessary. A general authorisation does not replace or limit an entitlement to use water, such as 

an existing lawful water use or a licence, which a person may otherwise have under the NWA.  

The following general authorisations have been published:  

• GNR 399 published in GG 26187 of 26 March 2004 replaces the need for a water user to 

apply for a licence in terms of the NWA for the taking or storage of water from a water 

resource in terms of section 21(a) and (b), provided that the taking or storage is within the 

limits and conditions set out in this authorisation. 

• GN R1198 published in GG 32805 of 18 December 2009 relieves a water user from the 

need to apply for a licence for impeding or diverting the flow of water in a watercourse in 

terms of section 21(c) or altering the bed, banks, course or characteristics of a watercourse 

in terms of section 21(i) of the NWA for the purpose of rehabilitating a wetland for 

conservation purposes (a wetland being regarded as a watercourse under the NWA), 

provided that the use is within the provisions set out in this Notice, but does not exempt the 

the project are listed below: 

S21(a) – Taking water from a water resource; 

S21(b) – Storing water; 

S21(c) – Impeding or diverting the flow of water in a 

watercourse; 

S21(g) – Disposing of waste in a manner which may 

detrimentally impact on a water resource; 

S21(i) – Altering the bed, banks, course or 

characteristics of a watercourse; and 

S21(j) – Removing, discharging or disposing of water 

found underground if it is necessary for the efficient 

continuation of an activity or for the safety of people. 
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Applicable Legislation and Guidelines used  to Compile the Report Reference Where Applied 

water user from compliance with any other provision of the Act or from any other applicable 

legislation, regulation, ordinance or by-law. 

• GN R 1199 published in GG 32805 of 18 December 2009 replaces the need for licence 

applications for impeding or diverting the flow of water in a watercourse and the altering 

the bed, banks, course or characteristics of a watercourse in terms of sections 21(c) and (i) 

of the NWA subject to certain exclusions from the general authorisations and provided that 

the water use complies with the conditions set out in this general authorisation. 

• GN R 665 published in GG 36820 on 6 September 2013 replaces the need for licence 

applications for the following activities: 

• irrigation of any land with waste or water containing waste generated through any 

industrial activity or by a waterwork in terms of section 21(e) of the NWA;   

• for the discharge of waste or water containing waste into a water resource through a 

pipe, canal, sewer or other conduit, and disposing in any manner of water which 

contains waste from or which has been heated in, any industrial or power generation 

process in terms of section 21 (f) and (h) of the NWA 

• for the disposal of waste in a manner which may detrimentally impact on a water 

resource in terms of section 21(g); and  

• for the removal discharge or disposal of water found underground if it is necessary for 

the efficient continuation of an activity or for the safety of people in terms of section 

21(j) of the NWA 

subject to certain exclusions from the general authorisations and restrictions and 

conditions attached to the use of water in terms of the general authorisations. 

 

Department of Water and Sanitation Guidelines: 

• An Illustrated Guide to Basic Sewage Purification Operations 

• Permissible Utilisation and Disposal of Sewage Sludge and Addendum August 1997 

• Water Quality Operational Guideline M.61 May 2000 

• SA Water Quality Guidelines – Acquatic Ecosystems 1996 
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Applicable Legislation and Guidelines used  to Compile the Report Reference Where Applied 

• SA Water Quality Guidelines – Domestic Water Use 1996 

• SA Water Quality Guidelines – Industrial Water Use 1996 

• SA Water Quality Guidelines Field Guide 1996 

• SA Water Quality Guidelines Recreational Water Use 1996 

• Best Practice Guideline:  G1 Storm Water Management – August 06 

• Best Practice Guideline:  G2 Water and Salt Balances – August 06 

• Best Practice Guideline:  Gh Water Reuse and Reclamation – June 06 

• Best Practice Guide A1.1:  Series A:  Activity Guidelines Small Scale Mining 

• Best Practice Guide A1:  Series A – Activity Guidelines:  Small Scale Mining 

• Best Practice Guide A2:  Series A – Activity Guidelines:  Water Management for Mine 

Residue Deposits 

• Best Practice Guide A3:  Series A – Activity Guidelines:  Water Management In 

Hydrometallurgical Plants 

• Best Practice Guide A4:  Series A – Activity Guidelines:  Pollution Control Dams 

• Best Practice Guide A5:  Series A – Activity Guidelines:  Water Management for Surface 

Mines 

• Best Practice Guide A6:  Series A – Activity Guidelines:  Water Management for 

Underground Mines 

• Best Practice Guide G1:  Series G – General Guidelines:  Storm Water Management 

• Best Practice Guide G2:  Series G – General Guidelines:  Water and Salt Balances 

• Best Practice Guide G3:  Series G – General Guidelines:  Water Monitoring Systems 

• Best Practice Guide G4:  Series G – General Guidelines:  Impact Prediction 

• Best Practice Guide G5:  Series G – General Guidelines:  Water Management Aspects for 

Mine Closure 

• Best Practice Guide H1:  Series H – Hierarchy Guidelines:  Integrated Mine Water 

Management 

• Best Practice Guide H2:  Series H – Hierarchy Guidelines:  Pollution Prevention and 

Minimisation of Impacts 
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Applicable Legislation and Guidelines used  to Compile the Report Reference Where Applied 

• Best Practice Guide H3:  Series H – Hierarchy Guidelines:  Water Reuse and Reclamation 

• Best Practice Guide H4:  Series H – Hierarchy Guidelines:  Water Treatment 

Policy and Strategy for Groundwater Quality Management In South Africa First Edition 2000 

Mineral and Petroleum Resource Development Act. 2002 (Act No. 28 of 2002) 

A MRA submitted to the DMR in terms of the MPRDA must be succeeded by various documents 

including a Scoping Report, EIA Report and an EMP. (The provisions of NEMA require that these 

documents must be prepared in accordance with the principles of the EIA Regulations, 2014) 

The MPRDA requires that mining companies assess the socio-economic impacts of their activities 

from start to closure and beyond. Companies must develop and implement a comprehensive SLP 

to promote socio-economic development in their host communities and to prevent or lessen 

negative social impacts.  

An EIA process is undertaken to meet the requirements 

of the MPRDA. Furthermore, in support of the MRA, a 

SLP and Mine Works Programme (MWP) has been 

submitted to the DMR with the MRA.  

National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004) 

The National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004) (NEM:BA) 

regulates the management and conservation of the biodiversity of South Africa within the 

framework provided under NEMA. This Act also regulates the protection of species and 

ecosystems that require national protection and also takes into account the management of alien 

and invasive species. This Act works in accordance to the framework set under NEMA. The 

following regulations which have been promulgated in terms of the NEM:BA are also of relevance: 

• Alien and Invasive Species Regulations, 2014 was published under GNR 598 on 1 August 

2014. The Regulations came into force on 1 October 2014 and repealed the first final set of 

regulations of 19 July 2013.  

• Alien and Invasive Species Lists, 2014 published under GN R599 of 1 August 2014. A total 

of 559 alien species are now listed as invasive, in four different categories. A further 560 

species are listed as prohibited, and may not be introduced into the country. ; 

• Publication of lists of critically endangered, endangered, vulnerable and protected species 

was published under GN R151 of 23 February 2007.  

• Threatened and Protected Species Regulations published under GNR 152 of 23 February 

As part of this project, flora, fauna, wetlands and 

aquatic assessments were undertaken to determine the 

current status of the environment and to determine any 

potential ecological sensitivities to be avoided and/or 

mitigated. 

There are currently no applications submitted in terms 

of NEM:BA for the project.  
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Applicable Legislation and Guidelines used  to Compile the Report Reference Where Applied 

2007; and  

National list of Ecosystems Threatened and in need of Protection under Section 52(1) (a) of the 

Biodiversity Act (GG 34809, GN 1002, 9 December 2011 ). 

 

DMR Guideline: 

Mining and Biodiversity Guidelines, 2013 

National Forests Act, 1998 (Act No. 84 of 1998). 

Species that are nationally protected have been listed under this act. A permit is required for the 

removal of tree species, as listed in the act.  

Three plant Species of Special Concern were recorded 

on the project site, a permit for the translocation of 

these species may be required should the removal of 

these species be required.  

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

According to the National Environmental Management: Air Quality Act, 2004 (Act No. 39 of 2004) 

(NEM:AQA) the Department of Environmental Affairs (DEA), the provincial environmental 

departments and local authorities (district and local municipalities) are separately and jointly 

responsible for the implementation and enforcement of various aspects of NEM:AQA. A 

fundamental aspect of the new approach to the air quality regulation, as reflected in the NEM:AQA 

is the establishment of National Ambient Air Quality Standards (NAAQS) (GN R 1210 of 2009). 

These standards provide the goals for air quality management plans and also provide the 

benchmark by which the effectiveness of these management plans is measured.  

For the purpose of this project, an Air Quality 

Assessment was carried out to determine the baseline 

conditions of the air prior to the commencement of the 

proposed mining activities. The projects’ activities will 

set out to abide by the NEM:AQA and standards set out 

in the NAAQS. The required measures are included in 

the EMP.  

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

The National Heritage Resources Act, 1999 (Act No. 25 of 1999) (NHRA) is the overarching 

legislation that protects and regulates the management of heritage resources in South Africa. The 

Act requires that Heritage Resources Agency’s in this case the South African Heritage Resources 

Agency (SAHRA) and Limpopo Provincial Heritage Resources Authority (LIHRA), be notified as 

early as possible of any developments that may exceed certain minimum thresholds. This act is 

enforced through the National Heritage Regulations GN R 548 (2000).  

A Notice of Intent to Develop (NID) was submitted to 

the LIHRA and the SAHRA. Furthermore, a Heritage 

Impact Assessment (HIA) was undertaken.  
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Applicable Legislation and Guidelines used  to Compile the Report Reference Where Applied 

The National Road Traffic Act, (Act No. 93 of 1996) 

The National Road Traffic Act, 1996 (Act No. 93 of 1996) sets out to provide for matters relating to 

traffic control and standards relating to road design. The National Road Traffic Act Regulations, GN 

R. 225 of 2002 relates to the transportation of hazardous materials, where the following standards 

apply: SANS 10228; SANS 10231; SANS 10232-1; SANS 10229:2005; and SANS10233. 

A Traffic Impact Assessment was undertaken to 

determine the impact of additional mine traffic on the 

surrounding road network.  

Explosives Act, 1956 (Act No. 26 of 1956) 

This Act makes provision for, amongst others, storage, transport and the use of explosives. Section 

6 of the Act makes provision for storage of explosives in licensed premises and Section 9 makes 

provision for use of blasting material without a permit.  

The Explosives Regulations GN R1604 (GG3648 of 8 September 1972 provides safety distances 

from explosive storage areas .  

A Vibration and Blast Impact Assessment was 

undertaken as part of the EIA process. The applicant 

will ensure that the external contractors are in 

possession of the relevant license regarding storage 

and handling of explosives on site.   

Environmental Conservation Act, 1989, (Act No. 73 of 1989) - National Noise Control 

Regulations, GN R.154 (10 January 1992) 

These regulations make provision for guidelines pertaining to noise control and measurements. 

The regulations make reference to the use of the South African National Standards 10103:2008 

(SANS) guidelines for the Measurement and Rating of Environmental Noise with Respect to Land 

Use, Health, and Annoyance and to Speech Communication.  

The NEM:AQA, 2004 (Act No 39 of 2004) also provides for noise control.  

A Noise Impact Assessment was undertaken as part of 

the EIA process to understand the impact of the 

proposed mining activities on the ambient noise 

environment.  

Traditional Leadership and Governance Framework Amendment (Act of 2003) and Council 

of Traditional Leaders (Act of 1997) 

These two acts provide for the recognition and establishment of traditional communities and 

councils, and provide a framework for traditional leadership and the roles and responsibilities of 

this leadership.  

Since the project is located on communal land, the role 

of the Traditional Authorities will be particularly 

important during the stakeholder engagement process 

that was undertaken as part of the EIA process. 

Restitution of Land Rights Act, 1994 (Act No. 22 of 1994)  

This act provides for the restitution of rights in land to people or communities dispossessed of such 

It will be confirmed during the consultations with 

Traditional Authorities and land owners whether there 
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Applicable Legislation and Guidelines used  to Compile the Report Reference Where Applied 

rights after June 1913 as result of past racially discriminatory laws or practices.  are any land occupiers who need to be consulted. 

Digby Wells has also enquired if there are any land 

claims on the various properties and a letter has been 

submitted to Mr Mphasha of the Limpopo Department of 

Rural Development and Land Reform, Land Claims 

Commission, on the 28 January 2015. A letter was 

received on the 9 of February 2015 from the land claims 

commission and the results of the land claims enquiry 

are reflected in Section 8.2.1.5. Some of the properties 

included in the application do have land claims on them. 
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Table 6-2: Relevant provincial legislation 

Applicable Legislation and Guidelines used to Compile the Report Reference Where Applied 

Limpopo Environmental Management Act, (Act No. 7 of 2003) 

The Limpopo Environmental Management Act, (Act 7 of 2003) (LEMA), is aimed at managing and 

protecting the environment in the Limpopo Province as well as securing ecologically sustainable 

development and responsible use of natural resources in the Province.  

This report will be compiled in accordance with the 

NEMA and its Regulations thereof and relevant Specific 

Environmental Management Act(s) (SEMAs) where 

applicable. In addition, the report will, as far as possible, 

meet the requirements of the LEMA where required. 

Limpopo Heritage Regulations GN R 103 

The Limpopo Heritage Authority has been established and is responsible for the management of 

heritage resources in the Province.    

A HIA was undertaken in line with these regulations.  
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Table 6-3: Local by-laws 

Applicable Legislation and Guidelines used to Compile the Report Reference Where Applied 

Waste (July 2004) 

Chapter 2 of the by-laws attend to Local Waste Plan. The objectives of the local waste plan, as set 

out in the by-laws, include: 

a) establishing a means of ensuring that waste is collected, re-used, recycled or disposed of 

without causing harm to human health or damage to the environment and, in particular, 

without:- 

(i) risk to water, air, soil, plants or animals; 

(ii) causing nuisance through noise or odours; or 

(iii) adversely affecting rural or urban areas or areas of special interest; 

 

c) encouraging the minimisation or reduction of waste; 

Sections 22 of the Waste by-law outline the laws governing the storage, collection, transportation 

and disposal of Special Industrial, Hazardous or Health Care Risk Waste. 

The application for environmental authorisation 

submitted to the DMR includes waste management 

activities in terms of GN R 921. Activities 1, 2 and 11 of 

Category A have been applied for.  

Water and Sanitation (2005) 

Chapter 2 of the Water and Sanitation by-law outlines the laws governing the application for water 

services. The main impression is that no one shall gain access to water services from the water 

supply system, sewage disposal system or through any other sanitation services unless they have 

applied for such services to the authorised agent.  

The applicant will apply to the local council for the 

project’s water requirements.  
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Applicable Legislation and Guidelines used to Compile the Report Reference Where Applied 

Waterberg-Bojanala Priority Area in terms of GN R 495 on 15 June 2012 

The Waterberg-Bojanala Priority Area comprises the Waterberg District in Limpopo Province and 

the Bojanala Platinum District in the North West. The overall aim of establishing the Waterberg-

Bojanala Priority Area is to regulate and to ensure future sustainable development in the area and 

maintain the NAAQS. It became critical that a Priority Air Quality Management Plan for the area be 

developed. A Priority Air Quality Management Plan includes the establishment of emissions 

reduction strategies and intervention. The implication of this is that all current and future 

contributing sources in the area will be assessed to determine the emission reduction targets to be 

achieved over the following years. 

An Air Quality Impact Assessment and Management 

Plan were developed as part of the project.  
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7 Item 3(f): Need and Desirability of the Proposed Activities 

This section was directed by the Guideline on Need and Desirability in terms of the 

Environmental Impact Assessment Regulations, 2010 (GN 891 of 2014). Although this 

section only touch on some of the aspects discussed in the guideline, the entire application 

(MRA, Scoping, EIA, EMP and the specialist reports) should be considered to gain a holistic 

view of the need and desirability of the proposed Project and its related activities. 

7.1 Review of Strategic Developmental Priorities  

The national developmental policies communicate the aim to reduce poverty, achieve equity, 

and increase economic growth. The New Growth Path Framework (Department of Economic 

Development, 2010) and the National Development Plan 2030 (NDP 2030) (National 

Planning Commission, 2011) confer that all regions are to seize advantage of the natural 

resources endowed to them towards achieving these aims, but in a sustainable and 

equitable manner. These action plans of the government focus firstly on the creation of 

decent employment opportunities through the support of labour-intensive sectors and 

secondly on ensuring long-term growth through the support of advanced industries. The 

NDP 2030 sets a target of creating approximately 11 million new jobs and achieving an 

annual average economic growth rate of 5.4% by 2030.  

The Industrial Policy Action Plan 2014/15-2016/17, which is in its sixth iteration, recognises 

the important role that the industrial sector plays in terms of job creation in South Africa. The 

plan provides guidelines in terms of job creation and economic development throughout 

South Africa. The plan further focuses on specific sectors that will be the priority sectors in 

terms of economic development in South Africa. It identifies the development of the metal 

fabrication, capital and tail transport equipment industry to be one of key priorities for the 

analysed period. Importantly, it specifies that one of the key areas of opportunity for growing 

this industry is among others by implementing mining turnkey projects in the country.  

Echoing the need to reduce poverty, create employment and increase economic growth is 

the Limpopo Employment Growth and Development Plan (2009 – 2014) (Limpopo Provincial 

Government, 2009). The Plan recognises the province’s mineral resource endowment and 

the potential for development of selected sub-clusters within the mining industry. Mining is 

one of the main contributing sectors to the provincial economy and is also perceived as a 

key economic sector for growth and development.  

Similar to the Limpopo Employment Growth and Development Plan (2009 – 2014), the 

Waterberg Local Economic Development (LED) of 2007 also recognises mining as a key 

economic sector in the district municipality followed by agriculture. The LED focuses on 

clusters, which have been formed to facilitate the beneficiation of certain resources and 

specialisation of the local economy in selected industries. With the assistance of the public 

sector, the cluster development aims to maximise the benefits of mineral resources through 

upstream and downstream activity in the local area.  
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A mining development strategy focusing on the improvement of the mining value chain has 

been devised in support of the local mining industry. Although the Waterberg Mining 

Strategy of 2006 is out-dated, it set the following objectives: 

■ Create an environment conducive for mining expansion and new mining 

developments through, among others improved infrastructure (e.g. water, roads, 

electricity, and rail), skills promotion, and small scale mining development;  

■ Promoting the capacity of Broad Based Black Economic Empowerment (BBBEE) 

companies with regard to supply side for local mines; and 

■ Enhance the capacity of local municipalities and local authorities as well as 

communities, to maximise the benefit from mining activity in and around their areas. 

The strategy calls for the increased local procurement practices and development of 

downstream beneficiation. The above are suggested to be achieved through a partnership 

between the local mines and government, whereby government should assist with the 

development of necessary infrastructure and removing land-use constraints.  

The Waterberg District Integrated Transport Plan (Infra Africa Investment Holdings (Pty) Ltd, 

2011) attempts to give an overview of the status quo of the transport system, trends, 

objectives and proposed interventions of transport infrastructural projects within the 

Waterberg District Municipal area. The plan highlights a concern on the rapid degradation of 

many roads due to the increasing economic activities in the District, which lead to an 

increase in heavy vehicles travelling on local roads, and a lack of maintenance and 

rehabilitation. 

According to the Mogalakwena Local Municipality LED Plan (2011-2016) linkages between 

mining and upstream and downstream economic activities in the municipality are limited; 

however, there are opportunities for expansion. The limited linkages create an environment 

where capital retention is difficult and is not distributed throughout the local communities of 

the area. Mining is the largest economic component of the municipality and it is 

acknowledged that it is the main driving force to achieve growth and development in the 

area; therefore, the diversification of the mining sector would encourage further employment 

creation and competitive advantages to the local business industry. 

From a spatial perspective, the Waterberg Spatial Development Framework (SDF) (The 

Development Partnership, 2009) identified the area where the proposed project is to be 

established as the area holding potential for platinum mining (Figure 7-1). 
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(Source: Urban-Econ, 2015) 

Figure 7-1: Waterberg SDF 

The Waterberg Environmental Management Framework (EMF) (MetroGIS, 2010), zoned the 

area where the proposed project is to be located as Zone 2, which refers to as “areas with a 

generally high, natural, visual and cultural quality that has significant potential for the 

development of nature and/or culture based tourism” (MetroGIS, 2010). 

The Waterberg EMF (MetroGIS, 2010) suggests that mining activities in this area are 

undesirable, as tourism and conservation are the preferred activities in this zone (MetroGIS, 

2010). The Waterberg EMF (MetroGIS, 2010), with reference to Zones 1, 2 and 9, further 

indicates that “developments that transform natural veld or cultivated land into any other 

cover should only be allowed if such development clearly present conservation, production 

or tourism advantages that could justify the transformation of land.” It further states that 

“already disturbed areas in Zones 1 and 2 should be considered as the first option for 

development (the August 2010 Google/Spot images for the areas should be used as the 

baseline).” (MetroGIS, 2010) 
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(Source: Urban-Econ, 2015) 

Figure 7-2: Waterberg EMF 

The Mogalakwena Housing and SDF (MetroPlan, 2005) is also outdated and does not 

provide for a clear indication of the zone that the proposed project falls under. The 

Mogalakwena Housing and SDF (MetroPlan, 2005) identified specific farms that have been 

prioritised for mining development based on the knowledge of the mineral resources and the 

proposed projects at that time; however, no map outlining various developmental zone was 

included in the document. Therefore, it is difficult at this time to state whether the location of 

the proposed project is in any contravention of the proposed spatial development by the 

Mogalakwena Local Municipality. However, it is clear that the zoning undertaken by the 

Waterberg EMF will need to be given due consideration when analysing the proposed 

development and specifically comparing its costs and benefits with the existing economic 

activities found on site and tourism potential of that area.  

Overall, it is clear that the proposed project is in line with the development priorities set by 

both provincial and local governments as outlined in the respective strategic policies. The 

proposed project, though, is to be located in the area that is zoned for conservation and 

tourism development. This means that the analysis of the economic impacts will need to take 

due cognisance of the existing and potential tourism activities observed in the zone of 

influence and nearby areas. Importantly, the analysis will need to focus on assessing the 
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production benefit that the proposed project will bring compared to the current and potential 

use of the land for tourism and conservation purposes. 

7.2 Environmental Aspects 

Part of the EIA process was to undertake a range of specialist studies which relates to the 

physical, biological and socio-economic environmental aspects potentially affected by the 

Project. The findings of the studies are summarised in Section 9.1 (Part A) and the reports 

are appended to this EIA. The impact assessment (Section 9.2, Part A) quantified the 

expected impacts of each project activity (Section 8.2.2, Part A). Mitigation measures were 

also identified for each of the expected impacts and are detailed in Section 4.9 (Part B).  

A sensitivity analysis was further completed to identify the sensitive environmental aspects 

present on the project site. Refer to Section 8.1 (Part A) for additional information. The 

original site layout was also amended following the completion of the sensitivity analysis. 

Refer to Section 8 for a discussion on possible alternatives. 

The fauna and flora assessment (Appendix K) investigated the ecosystems on the site and 

the sensitivity thereof as well as Critical Biodiversity Areas and other areas of ecological 

importance. The most significant habitat is the rocky outcrops that were allocated a high 

sensitivity. The impacts of the project on these ecosystems were assessed in the impact 

assessment (Section 9.2, Part A) and mitigation, monitoring and management measures 

were proposed (Section 4.9, Part B). 

Similarly, the cultural heritage of the project site was also investigated as per the 

requirements of the NHRA. Refer to Appendix T for the complete report. The findings are 

summarised in Section 9.1.20 (Part A). 

The cumulative effects of the proposed projects are discussed in Section 14 (Part A). 

Although it is expected that there will be loss of habitat as a result of the project it is also 

expected that the proposed development will contribute substantially to conservation in the 

region. 

7.3 Economic and Market Related Aspects 

The magnetite concentrate will need to be further processed elsewhere as part of a separate 

project to produce vanadium. Therefore the need for the magnetite concentrate is driven by 

the demand for vanadium. Vanadium is a high value metal, for which demand is growing due 

to its increased use in steel manufacturing. Approximately 85% to 90% of global vanadium 

resources are used in the steel industry with the remaining proportion used in titanium alloys 

and chemical and battery applications.  

In 2012, approximately 76 000 tonnes of vanadium were produced, with South Africa 

contributing approximately 26% to the market. South Africa is the second largest producer of 

vanadium after China, which contributes approximately 52% to the vanadium market. The 

growth in demand for vanadium has been increasing at a compound annual growth rate of 

4.3% between the years 2005 and 2013. The Chinese construction market and the global 
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automotive steel market are the largest consumers of vanadium and are responsible for 

driving the demand for vanadium (Figure 7-3). It is expected that the vanadium demand 

worldwide will increase by 8.1% per year generating consumption levels above 90 000 

tonnes of vanadium by 2016. 

 

Source: Bushveld Vanadium Scoping Study, July 2014 

Figure 7-3: Growth in vanadium demand 

The project’s magnetite deposit underlying the proposed mining right area is considered to 

have a higher grade/ tonnage ratio when compared to several other similar mine projects 

globally. Figure 7-4 illustrates that the project has a higher in situ grade compared to other 

global resources. Mining magnetite resources within the proposed project site is thus 

considered more favourable from a technical, economic and sustainable viewpoint. 
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Source: Bushveld Vanadium Scoping Study, July 2014 

Figure 7-4: Chart showing the Project’s vanadium grade and tonnage in comparison 

to global peers 

The project is expected to result in several benefits both at the local and national levels. The 

estimated cost over the first five years for Local Economic Development (LED) programmes 

is R 2.5 million and R 4.5 million for socio-economic investment initiatives. LED programmes 

will include entrepreneurial skills development, the Bakenberg Home Centre and other 

general socio-economic initiatives.  

Further to this, the national economy is also expected to benefit through the export of the 

final vanadium product resulting in foreign revenue. Other annual regulatory costs to be 

incurred by the proposed project include the payment of royalties (roughly 3% of profits), 

rates and taxes.  

The local economy will also be boosted by the creation of job opportunities. The planned 

labour complement, once the mine is fully operational, is expected to be 150 permanent 

employees (excluding contractor employees). In the first five years of the project, 

approximately R 6.3 million will be spent on Human Resource Development (HRD).  

Pamish has developed a Skills Development Plan as part of the SLP which will aim to 

address the proposed mine’s operational requirements and also cater to employees’ future 

employment aspirations. This will be done through a series of programmes which will help 

improve the skills of the community such as Adult Basic Education and Training (ABET), 

portable skills development initiatives, learnership programmes, mentorship plans and 

bursaries. 
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8 Item 3(g): Motivation for the Preferred Development Footprint 

within the Approved Site including a Full Description of the 

Process Followed to Reach the Proposed Development 

Footprint within the Approved Site 

8.1 Sensitivity Analysis 

During the initial phases of the project a proposed site layout plan was compiled which 

outlined the open pits; WRDs and concentrator plant (see Plan 4, Appendix A). Based on 

this original site layout plan, a site sensitivity analysis was undertaken to identify the 

biophysical and social sensitivities of the project site and to identify those project 

components that may potentially have an impact on sensitive resources and/or receptors. 

The environmental and social aspects considered during the site sensitivity analysis 

included: terrestrial ecology, aquatic ecology, water resources, air quality, land capability, 

land-use, traffic, cultural heritage and social and health. 

Following the completion of the specialist studies a series of sensitivity plans has been 

generated (refer to Plan 5 to Plan 9, Appendix A). The fauna and flora, aquatic ecology, 

water resources, cultural heritage, traffic and social and health aspects were identified as 

key resources/receptors. The analysis resulted in the following sensitivities being identified 

based on the proposed site layout:  

■ Fauna and Flora: The loss of habitat due to the construction and operation of the 

mine were considered and the footprints of some of the structures have been 

decreased; 

■ Surface water: The primary water resources were highlighted as streams of high 

sensitivity as these water resources are linked to various drainage lines within the 

project area. All other secondary streams/drainage lines have been assigned a 

medium sensitivity. These streams and drainage lines would be traversed and/or 

mined through; 

■ Groundwater: The nearest production boreholes are located along the south eastern 

corner of the plant area which currently serves the Ditlotswana community; 

■ Wetland: One of the open pits will impact a wetland feature; 

■ Rocky ridge: The eastern boundary of the TSF was initially located on a rocky ridge 

but has subsequently been moved away from this ecological important area; and 

■ Cultural heritage: The rocky ridges are also considered to be of high cultural heritage 

value due to the known Langa settlements of the project area. 

Based on these sensitivities, the original site layout plan has been revised and the final 

layout can be viewed on Plan 3, Appendix A. 
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8.2 Item 3(g)(i): Details of the Development Footprint Alternatives 

Considered 

Throughout the Project trade-offs were done at different scales to determine the preferred 

site layout, activities and processes. Aspects that were taken into account include comments 

received from Interested and Affected Parties (I&APs), location or site alternatives, activity 

alternatives, process or technology alternatives, temporal alternatives or the no-go 

alternative. The possible negative environmental and social impacts expected from the 

proposed Project are anticipated to be less significant after taking these aspects into 

consideration.  

The nature of the ore deposit will however determine the mining activities and processes and 

the location of the resource determines the location of the mining operation. Alternatives 

could therefore not be considered for these aspects.  

The sections below provide an explanation of the alternatives considered for the various 

aspects (See Plan 4, Appendix A). 

8.2.1 Location/Property 

The Project activities (mining and processing) will be concentrated on the farms Vliegekraal 

783 LR (RE) and Vriesland 781 LR (RE). This is mainly due to the location of the resource. 

The activities associated with mining have been placed as close as possible to the mine to 

limit the footprint of the operations. The sensitivity analysis undertaken identified the 

biophysical and social sensitivities of the project site and those project components that may 

potentially have an impact on sensitive resources and/or receptors. 

8.2.2 Project Activities to be Undertaken 

The activities that will be undertaken as part of the Project are related to the construction, 

operation and decommissioning of an open pit magnetite mine. The activities associated 

with each phase of the Project are listed below: 

■ Construction Phase: 

� Site clearance and vegetation removal; 

� Change of land-use from agriculture to mining; 

� Topsoil and softs removal and stockpiling; 

� Development of access and haul roads; 

� Surface infrastructure development (e.g. storm water channels, bridges, dams, 

offices, concentrator and workshops); 

� Water abstraction and use; 

� Waste generation, storage and disposal (hazardous and general); 

� Use of heavy machinery (haul trucks, FEL, excavators etc.); and 
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� Employment and capital expenditure. 

■ Operational Phase: 

� Development of two open pits by drilling and blasting and shovel methods; 

� Development of two WRDs; 

� Operation of a concentrator plant (including crushing, grinding and screening); 

� Conveyor belts at crushing and grinding sections and for concentrate product and 

tailings; 

� Loading and hauling of waste rock; 

� Development of a TSF and operation of return water dam; 

� PCD, water storage dam and associated pipelines; 

� Storm water diversion berms and channels; 

� Storage of fuels, process concentrate, maintenance/workshop oils and explosives 

storage facilities; 

� Waste generation, storage and disposal (hazardous and general); 

� Product storage (magnetite concentrate); 

� Waste water treatment plant and RO water treatment plant; 

� Use of heavy machinery (haul trucks, FEL, excavators etc.); and 

� Employment and operational expenditure. 

■ Decommissioning Phase: 

� Dismantling and removal of major equipment and infrastructure; 

� Waste generation, storage and disposal; 

� Rehabilitation of disturbed areas including stockpile dumps, pits, etc.; 

� Partial backfilling of pits with waste rock; and 

� Post-closure environmental monitoring. 

8.2.3 Design or Layout 

The site layout alternatives were identified based on a site sensitivity analysis which was 

undertaken to identify the biophysical and social sensitivities of the project site and to identify 

those project components that may potentially have an impact on sensitive resources and/or 

receptors. The key resources/receptors are discussed in Section 8.1.  

  



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 52 

 

The original site layout considered the footprints of the TSF, WRD and concentrator plant. A 

comparison of these layouts and reasoning for shifting the project infrastructure is presented 

in the sections below. During the assessment it was possible to decrease footprints and 

move structures closer together for a more sustainable layout. The initial layout plan and the 

proposed layout plan are attached in Appendix A. 

8.2.3.1 Tailings Storage Facility  

The TSF was originally positioned along the eastern boundary of Pit 1 (northern side of 

D4380 provincial road) and was then moved to the west of Pit 2 (southern side of the D4380 

provincial road). The final location of the TSF is on the corner of the D4380 road and the 

D3534 road, just north of the D4380 road. The location is south west of Pit 1 and is on the 

farm Vriesland 781 LR. This revised layout will avoid the following sensitivities identified 

during the site sensitivity analysis: 

■ Rocky ridges are defined as landscape features with a slope of 5° or more such as 

hills, koppies and gorges and kloofs. Ridges are important for the conservation of 

biodiversity as they have a high propensity for the occurrence of plant and animal 

Species of Special Concern and they serve as wildlife corridors in highly developed 

areas. The eastern boundary of the TSF was originally located well within the 200 m 

buffer of the rocky ridge. This has now been avoided through the revised site layout 

■ Wetlands are defined according to the National Water Act, 1998 (Act No. 36 of 1998) 

as: “land which is transitional between terrestrial and aquatic systems where the 

water table is usually at or near the surface or the land is periodically covered with 

shallow water, and which land in normal circumstances supports or would support 

vegetation typically adapted to life in saturated soil.” The DWS have recommended a 

buffer of 100 m around all wetlands in South Africa, according to the NWA. The TSF 

was located over secondary drainage lines, this has now been avoided through the 

revised site layout and by reducing the total footprint of the tailings dam from 124 ha 

to 62.1 ha; and 

■ The numerous hills within the region are known to contain several historic Langa 

settlements, including Segopa, Magope, Fothane, Matlhogo and Ditlotswane. These 

sites are intricately associated with the historical events within the region, including 

the 1854 Siege of Makapan and subsequent socio-political history and establishment 

of locations. The original location of the TSF was located on these hills, which has 

now also been avoided through the revised site layout. 

The revised layout of the TSF is therefore the preferred site based on the sensitivities 

avoided.  
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8.2.3.2 Waste Rock Dump 

During the Scoping phase there were two options under consideration for the location of the 

WRDs. They were separated by the D4380 road with Option 1 located to the north of the 

road (169 ha footprint) and Option 2 located to the south of the road (161 ha footprint). The 

option of backfilling then became available and a decision was made that 80% of the waste 

rock will be placed back into the pits at the footwall side. This will not result in resource 

sterilisation. The remaining 20% will be stockpiled on a 4 ha WRD east of the concentrator 

area and a 7.5 ha area west of Pit 2. 

8.2.3.3 Concentrator Plant 

The original site layout of the concentrator plant traversed a secondary drainage line, a 

provincial road, in close proximity to boreholes, used for drinking water and located close to 

the hills of cultural significance. During a revision the concentrator plant was shifted west 

and the footprint was reduced from 236 ha to 62 ha. The drainage line, provincial road and 

hills of cultural significance have therefore been avoided. The required area was further 

reduced to 20 ha and the preferred site was identified west of Pit 1 next to the D4380 road. 

This revised site layout is therefore the preferred alternative. 

8.2.4 Technology to be Used 

There is a technology alternative under consideration relating to the disposal of tailings 

material (refer to Section 5.2.6.1.2). The disposal of the tailings material currently requires 

an area of 62 ha (making use of conventional tailings deposition). The applicant is 

investigating the use of paste thickeners which will result in the thickening of the tailings 

which will have several benefits when compared to conventional tailings thickening, 

including: 

■ Reduction of water sent to the tailings dam by 50%, resulting in a significant overall 

reduction in water consumption; 

■ The high solids content results in a reduction of the area required for a tailings dam; 

■ Due to the fact that there is little free water in the tailings, seepage from the tailings 

dam is greatly reduced; 

■ Due to the reduction in slurry volume being deposited, there is a potential reduction 

in energy required for pumping; and 

■ Once deposited, the paste dries out similarly to conventional thickener underflow.  

Test work will continue and the paste thickening alternative will be assessed against the 

conventional tailings alternative based on its economic, environmental and technical viability. 

For purposes of this application, conventional tailings deposition is assumed. 
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8.3 Mining Method 

Open pit mining was determined to be the optimal mining method due to the thickness and 

positioning of the ore deposit. The deposit is located very close to the surface (2 m) and will 

be mined in benches to a depth of 80 m. The two planned open pits will be separated by the 

D4380 road and the ore will be transported by trucks from the pits to the concentrator. The 

ore will be crushed in three stages before grinding in a conventional rodmill-ballmill 

combination. Magnetite will then be recovered through a three-stage low intensity magnetic 

separation circuit. The magnetic separation product will be dried by a filter press and 

stockpiled for future processing. The non-magnetic waste will be disposed of on the TSF.  

The nature of the deposit as well as the geological composition thereof is the determining 

factors in deciding on mining and processing methodologies. Limited alternatives are 

therefore available for these aspects.  

8.4 No-Go Option 

The no-go option means that the status quo would be maintained. All potential impacts are 

assessed against the current biophysical and socio-economic baseline; therefore all 

identified alternatives are inherently assessed against the no-go option. 

This alternative would mean that the project site would remain as is, covered by vegetation 

and used as agricultural and grazing land by the Bakenberg Traditional Authority. The no 

mining alternative would mean that the project would not go ahead and as a result any 

potential impacts associated with the project and its alternatives would not occur. These 

include positive and negative impacts.  

If the project were not to proceed, the expected revenue, economic activity, skills 

development and job opportunities would not be realised. Furthermore, the ore reserves at 

the project site would remain un-utilised. Likewise, the potential negative impacts associated 

with mines such as degradation of ecological habitat, increased dust, noise and traffic and 

pollution of surface water and groundwater resources would not occur if the project does not 

go ahead.  

8.5 Item 3(g)(ii): Details of the Public Participation Process Followed 

During the Scoping and Impact Assessment Phases 

A Public Participation Process (PPP) was initiated during the Scoping and Impact 

Assessment phases, which is central to the investigation of environmental and social 

impacts, as it is important that stakeholders who are affected by the project are given an 

opportunity to identify concerns and to ensure that local knowledge, needs and values are 

understood and taken into consideration as part of the impact assessment process. The 

comments from the stakeholders are included in the Comment and Response Report (CRR) 

(Appendix C) and were used to refine the scope of specialist studies. 
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8.5.1 Stakeholder Identification 

To ensure a proper representation of all stakeholders, the following identification methods 

were used to develop a stakeholder database:  

■ Verifying existing stakeholder databases for the area; 

■ Conduct Windeed searches in and around the project site; and 

■ Landowner consultation to verify land ownership and obtain contact details. 

Stakeholders were grouped into the following categories:  

■ Government: National, provincial, district, local authorities; 

■ Landowners: Directly affected and adjacent landowners; 

■ Communities: Directly affected and adjacent communities; 

■ Land occupiers and land claimants: Directly affected and adjacent (including 

Traditional Authorities); 

■ Non-Governmental Organisations (NGOs): Environmental organisations and 

community based organisations; and 

■ Business: Small-medium enterprises, mines and formal business organisations. 

8.5.1.1 Government 

The following government departments were informed and/or consulted during the Scoping 

and Impact Assessment Phases:  

■ National Department of Environmental Affairs; 

■ National Department of Mineral Resources; 

■ National Department of Agriculture, Forestry and Fisheries;  

■ National Department of Water and Sanitation; 

■ South African National Heritage Resources Agency; 

■ Limpopo Department of Mineral Resources; 

■ Limpopo Regional Office of the Department of Water and Sanitation; 

■ Limpopo Department of Economic Development, Environment and Tourism; 

■ Limpopo Department of Rural Development and Land Reform; 

■ Limpopo Tourism and Parks Agency; 

■ Limpopo Heritage Resources Agency; 

■ Limpopo Department of Public Works, Roads and Transport; 

■ Limpopo Department of Labour;  
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■ Limpopo: Department of Health and Social Development;  

■ Mogalakwena Local Municipality;  

■ Waterberg District Municipality; 

■ Working for Wetlands (driven by Government); and 

■ Water Research Commission - parastatal. 

8.5.1.2 Directly Affected Land Owners  

The following directly affected landowners were consulted as per Table 8-1. Refer to Plan 10 

in Appendix A for the Land Tenure Plan.  

Table 8-1: Landowners and properties directly affected 

Farm Portion Registered Landowner 

Vogelstruisfontein 765 LR RE National Government of the Republic of South Africa 

Vriesland 781 LR RE Langa Bakenberg Tribe 

Vliegekraal 783 LR RE Langa Bakenberg Tribe 

Schoonoord 786 LR RE 

According to the previous owner, the property has been 

transferred to the Department of Public Works. An email 

was sent to the Department of Public Works to verify the 

information provided by Suid -Afrikaanse 

Ontwikkelingstrust, however no feedback from the 

Department of Public Works has been received. 

Bellevue 808 LR RE of 1 National Government of the Republic of South Africa 

Bellevue 808 LR RE of 2 Broad Brush Investments 26 

Bellevue 808 LR 3 Educated Risk Investments 40 

Bellevue 808 LR 4 Kotze Abel Daniel-Trustees 

Bellevue 808 LR 5 Trekdrift Boerdery CC 

Bellevue 808 LR 6 Unknown  

8.5.1.3 Adjacent Land Owners  

The adjacent land owners are reflected in Table 8-2 below. 

Table 8-2: Adjacent property details 

Farm Portion Registered Landowner 

Haakdoorndraai 758 LR 1 Republiek van Suid-Afrika 

Hellem Bricksteen 761 LR RE Government of Lebowa 

Goede Hoop 762 LR 3 Unknown  
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Farm Portion Registered Landowner 

Vlakfontein 763 LR 3 Unknown  

Groningen 779 LR RE Government of Lebowa 

Malokongskop 780 LR RE Langa Bakenberg Tribe 

Malokong 784 LR RE National Government of The Republic of South Africa 

Malokong 784 LR 1 Government of Lebowa 

Malokong 784 LR 2 Langa Bakenberg Tribe 

Klipplaatdrift 787 LR RE Suid-Afrikaanse Ontwikkelingstrust 

Eyssellsdrift 788 LR RE National Government of the Republic of South Africa 

Inhambane 802 LR RE National Government of the Republic of South Africa 

Leyden 804 LR RE National Government of the Republic of South Africa 

Eckstein 806 LR 1 Meijer Jacob Hendrik 

Mozambique 807 LR 1 Molekwa Clan Communal Prop Assoc. 

Mozambique 807 LR RE Unknown  

Mozambique 807 LR 2 National Government of the Republic of South Africa 

Mozambique 807 LR 3 Unknown  

Delagoa 809 LR RE Marqott Farming Pty Ltd 

Gillimberg 861 LR 5 Unknown  

8.5.1.4 Communities  

Two Traditional Authorities are affected (directly and indirectly), namely, the Bakenberg and 

Mapela Traditional Authorities. The project site falls within the Bakenberg Traditional Council 

and is adjacent to the Mapela Traditional Council has jurisdiction over land that is adjacent to 

the proposed project site. The following villages, surrounding the proposed project site, could 

potentially be affected. They are:  

■ Pudiakagopa; 

■ Taolome; 

■ Malokongskop;  

■ Mabusela;  

■ Kwenaite;  

■ Rooiwal; 

■ Dithotswane;  

■ Kaditshwene; 
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■ Sepharane; 

■ Basogadi; 

■ Matlaba; 

■ Mautjane; 

■ Mmotong;  

■ Claremont; and 

■ Good Hope.  

The ward councillors for the two affected wards were also consulted throughout the process.  

8.5.1.5 Land Occupiers and Land Claimants 

During the consultations with the Traditional Authorities and land owners, no further land 

occupiers were identified. Digby Wells also enquired about the land claims on the various 

properties and a letter has been submitted to Mr Mphasha of the Limpopo Department of 

Rural Development and Land Reform, Land Claims Commission, on 28 January 2015. A 

response was received on 9 February 2015 from the Land Claims Commission and the 

results of the land claims enquiry are reflected Table 8-3 below.  

Table 8-3: Land claimants 

Farm Name and 

Number 
Portion 

Local 

Municipality 
Claimant Status 

Directly Affected Landowners 

Vogelstruisfontein 

765 LR 
RE 

Mogalakwena 

Local Municipality 
Bakenberg Tribe Research 

Vriesland 781 LR RE 
Mogalakwena 

Local Municipality 
 

No information 

available at this stage 

under mentioned 

property 

Vliegekraal 783 LR RE 
Mogalakwena 

Local Municipality 
Kwenaite M Research 

Schoonoord 786 LR RE 
Mogalakwena 

Local Municipality 
Sebueng Family 

Gazetted 04/092009 

Notice No 1213 of 

2009 

Bellevue 808 LR RE 
Mogalakwena 

Local Municipality 
Bakenberg Tribe Research 

Bellevue 808 LR 1 
Mogalakwena 

Local Municipality 
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Farm Name and 

Number 
Portion 

Local 

Municipality 
Claimant Status 

Bellevue 808 LR 2 
Mogalakwena 

Local Municipality 

Bellevue 808 LR 3 
Mogalakwena 

Local Municipality 

Bellevue 808 LR 4 
Mogalakwena 

Local Municipality 

Bellevue 808 LR 5 
Mogalakwena 

Local Municipality 

Bellevue 808 LR 6 
Mogalakwena 

Local Municipality 

Indirectly Affected Landowners 

Haakdoorndraai 

758 LR 
1 

Mogalakwena 

Local Municipality 

Bakenberg Tribe Research 

Hellem Bricksteen 

761 LR 
RE 

Mogalakwena 

Local Municipality 

Goede Hoop 762 LR 3 
Mogalakwena 

Local Municipality 

Vlakfontein 763 LR 3 
Mogalakwena 

Local Municipality 

Groningen 779 LR RE 
Mogalakwena 

Local Municipality 

Malokongskop 

780 LR 
RE 

Mogalakwena 

Local Municipality 

Malokong 784 LR 1 
Mogalakwena 

Local Municipality 

Malokong 784 LR 2 
Mogalakwena 

Local Municipality 

Klipplaatdrift 787 LR RE 
Mogalakwena 

Local Municipality 

Eyssellsdrift 788 LR RE 
Mogalakwena 

Local Municipality 

Inhambane 802 LR RE 
Mogalakwena 

Local Municipality 

Leyden 804 LR RE 
Mogalakwena 

Local Municipality 
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Farm Name and 

Number 
Portion 

Local 

Municipality 
Claimant Status 

Eckstein 806 LR 1 
Mogalakwena 

Local Municipality 

Mozambique 807 LR 

RE 
Mogalakwena 

Local Municipality 

Molekwa 

Community 

Settled on Ptn 1 on 

10/062008 

1 
Mogalakwena 

Local Municipality 
Bakenberg Tribe Research 

2 
Mogalakwena 

Local Municipality Mapela Community 

 

Gazetted on Ptn 1 and 

2 on 09/05/2008 

3 
Mogalakwena 

Local Municipality 
 

Delagoa 809 LR RE 
Mogalakwena 

Local Municipality 
 

No information 

available at this stage 

under mentioned 

property 

Gillimberg 861 LR 5 
Mogalakwena 

Local Municipality 
 

No information 

available at this stage 

under mentioned 

property 

8.5.1.6 Non-Governmental Organisations 

The following NGOs were identified and consulted during the Scoping and Impact 

Assessment phases:  

■ Agri SA;  

■ South African National Civic Organisation; 

■ Transvaal Agricultural Union S.A (TLUSA); 

■ Northern Transvaal Agricultural Union (NTLU); 

■ Lawyers for Human Rights (LHR); 

■ Endangered Wildlife Trust (EWT); 

■ Birdlife South Africa; 

■ Arend Dieperink Museum, Mokopane; and  

■ Rock Art Research Institute. 

8.5.1.7 Business 

The following businesses or business entities were identified and consulted during the 

Scoping and Impact Assessment process: 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 61 

 

■ Anglo Platinum; 

■ Chamber of Mines;  

■ Ivanhoe Mines Ltd;  

■ Mokopane Business Chamber; and  

■ Richard Spoor Inc. Attorneys.  

8.5.2 Consultation with Interested and Affected Parties during the Scoping 

Phase 

A summary of the consultation activities to date are provided in Table 8-4. Consultation with 

I&APs during the Scoping phase of the EIA was undertaken, as follows:  

■ The Scoping Report was available at the Mogalakwena Public Library, the 

Bakenberg Community Library and on the Digby Wells website from Friday, 13 

March 2015 till Thursday, 16 April 2015 (30 days), excluding public holidays; 

■ A letter was emailed and posted to the entire stakeholder database to announce the 

availability of the Scoping Report on Thursday, 12 March 2015; 

■ A SMS was sent to the entire stakeholder database on Friday, 13 March 2015 to 

inform all stakeholders of the availability of the Scoping Report and a Public Meeting;   

■ Advertisements were placed in the Daily Sun on Friday, 13 March 2015; and 

■ Twenty site notices were put up at various places including local libraries, and 

venues in the proposed project area on Monday, 16 March 2015. 

The following stakeholder meetings were conducted during the Scoping phase: 

■ Bakenberg Traditional Council Meeting: The project site falls directly within the 

Bakenberg Traditional Council’s area of jurisdiction. A meeting was held with the 

Bakenberg Traditional Council on Monday, 23 March 2015. A PowerPoint 

presentation was presented in Sepedi. 

■ Mapela Traditional Council Meeting: The Mapela Traditional Council area is adjacent 

to the project site. A meeting with the Mapela Traditional Council was arranged by 

email on 12 March 2015. A response was received from the council on 17 March 

2015 to state that they would contact Digby Wells with a date and time which would 

be suitable to the Council. A reply email was sent on 17 March 2015 requesting 26 

March 2015 as a possible date for the meeting. A follow up meeting request was sent 

on 20 March offering 24, 27, and 30 March 2015 as alternative dates for the meeting 

with the Council. This was followed up with a phone call. The Council did not confirm 

a date for the meeting. 

■ Village Meetings: Meetings with the neighbouring villages of Pudiakagopa, Taolome, 

Malokongskop, Mabusela Kwenaite, Rooiwal, Dithotswane, Kaditshwene, 

Sepharane, Basogadi, Mautjane, Claremont, and Good Hope took place between 
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Monday, 23 March 2015 and Tuesday, 31 March 2015. Meetings which were 

scheduled with the villages of Matlaba and Mmotong did not take place as the village 

representatives did not call people to the meetings. However, these villages had the 

opportunity to attend the public meeting at the Bakenberg Stadium. A PowerPoint 

poster presentation was made in Sepedi at all the village meetings. Refer to Table 

8-5 for more information. 

■ Commercial Farmers: A meeting with commercial farmers took place on Thursday, 

26 March 2015 at the Mapedi Lodge situated close to the project site. The 

PowerPoint poster presentation was made in English and Afrikaans translation was 

provided during the open discussion.  

■ Focus Group Meeting: A focus group meeting was held on 27 March 2015 in 

Mokopane with the district and local municipalities, NGOs, Mokopane Business 

Chamber and other key stakeholders who were invited to attend the meeting.  

■ Public Meeting: A public meeting was held on Saturday, 28 March 2015 at the 

Bakenberg Stadium. The date and venue for the public meeting was provided in a 

newspaper advertisement, site notices, letters distributed and SMS sent. The 

meeting was also advertised by loud hailing in all the affected villages on Friday, 27 

March 2015. All stakeholders on the I&AP database were invited to attend this 

meeting. Information regarding the Project was shared by means of a formal 

PowerPoint presentation and Sepedi translation was provided.  

The needed Sepedi and Afrikaans translation was provided at all stakeholder meetings as 

appropriate. A letter was sent to all the stakeholders, informing them of the availability of the 

final Scoping Report. I&APs were also informed of the release of the final Scoping Report by 

email and SMS. 

The purpose of the final Scoping Report was for I&APs to confirm that all the issues that 

were raised are incorporated into the report. The final report was submitted to the DMR at 

the same time as the release of the report to the public.  

Table 8-4: Summary of PPP activities during the Scoping phase  

Activity Details 
Reference in Scoping 

Report 

Scoping Phase 

Identification of 

stakeholders 

Stakeholder database which, also includes 

I&APs, from various sectors of society including 

directly affected and adjacent landowners in and 

around the project area. 

Appendix 7(1) 

Stakeholder Database 

Land Claims 

Commissioner 

A letter was sent on the 28 January 2015 to Mr 

Mapasha of the Limpopo Department of Rural 

Development and Land Reform: Land Claims 

Commission.  

Appendix 7(2) 
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Activity Details 
Reference in Scoping 

Report 

Distribution of proposed 

project announcement 

materials 

Background Information Document (BID), 

announcement letter with comment and 

registration sheet was emailed and posted to 

stakeholders on Thursday, 12 March 2015. 

The Background Information Document was also 

available on www.digbywells.com, on Thursday, 

12 March 2015. 

Appendix 7 (3) 

BID, letter with 

registration and 

comment sheet 

Proof of emails sent 

Placing of adverts 
An advert was placed in the Daily Sun on Friday, 

13 March 2015. 

Appendix 7 (4) 

Advert  

Placing of site notices 

Site notices (20) in English and Sepedi were put 

up at various public places within proposed 

project site, including at all the affected villages, 

the Mogalakwena public library and the 

Bakenberg Community library on Monday, 16 

March 2015. 

Appendix 7 (5) 

Site notice report 

Placement of Scoping 

Report  

The Scoping Report was placed at the 

Mogalakwena Public Library and Bakenberg 

Community Library and on the Digby Wells 

website from Friday, 13 March 2015 till 

Thursday 16 April 2015. 

 

Announcement of the 

Scoping Report 

A letter was emailed and posted to the full 

database to announce the availability of the 

scoping report on Thursday, 12 March 2015. An 

SMS was also sent to the database on the same 

day. 

Appendix 7(6) 

Announcement Letter  

Stakeholder Meetings   

A series of meetings were held between 

Monday, 23 March and Tuesday, 31 March 

2015. These included the communities as 

mentioned, Traditional Councils, commercial 

farmers, key stakeholders and the general public. 

All comments received at these meetings are 

captured in the Comment and Response Report. 

Appendix 7(7) 

Comment and 

Response Report 

Placement of the final 

Scoping Report  

The final Scoping Report was placed on the 

Digby Wells website.  
 

Announcement of the 

updated Scoping Report 

A letter was emailed and posted to the full 

database on 24 April 2015 to announce the 

availability of the final Scoping Report. An SMS 

was also sent.  

Appendix 7 (8) 

Announcement Letter 
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Table 8-5: Summary of village meetings during Scoping Phase 

No. Meeting Date Time Venue 

1 
Bakenberg Traditional 

Council  
23 March 2015 08:00 Bakenberg Traditional Council  

2 Pudiakagopa  23 March 2015 12:00 Mahlabatheng Hall 

3 Taolome  23 March 2015 15:00 Tallaseng, Bakenberg 

4 
Malokongskop, Rooiwal 

Mabusela, and Kwenaite 
24 March 2015 8:00 Malokong Tribal office 

5 Dithotswane  24 March 2015 15:00 Ditlotswane Primary School 

6 Kaditshwene 25 March 2015 08:00 Kaditswene School/ Church 

7 Sepharane  25 March 2015 13:00 Kgorong 

8 Basogadi  25 March 2015 15:00 Open area within community 

9 Commercial Farmers  26 March 2015 13:00 Eckstein Farm  

10 Key stakeholders   27 March 2015 13:00 Oasis Lodge  

11 Public Meeting  28 March 2015 09:00 Bakenberg Stadium  

12 Mautjane 30 March 2015 12:00 Mmabasotho School 

13 Claremont 31 March 2015 12:00 Kgorong 

14 Good Hope 31 March 2015 15:00 Kgorong 

 

8.5.3 Consultation with Interested and Affected Parties during the Impact 

Assessment Phase 

A summary of the consultation activities to date are provided in Table 8-4. Consultation with 

I&APs during the Impact Assessment phase of the EIA was undertaken, as follows:  

■ The EIA Report was available at the Mogalakwena Public Library, the Bakenberg 

Community Library and on the Digby Wells website from 10 September 2015 till 12 

October 2015 (30 days), excluding public holidays; 

■ A letter was emailed and posted to the entire stakeholder database to announce the 

availability of the Scoping Report on 9 September 2015;  

■ A SMS was sent to the entire stakeholder database on 9 September 2015 to inform 

all stakeholders of the availability of the EIA Report and a Public Meeting; 

■ Loud hailing was undertaken in each of the communities, prior to the community 

meetings; and 
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■ Letter notifications were delivered to each of the community Indunas for purposes of 

notification.     

The following stakeholder meetings were conducted during the Impact Assessment phase: 

■ Village Meetings: Meetings with the neighbouring villages of Pudiakagopa, Taolome, 

Malokongskop, Mabusela Kwenaite, Rooiwal, Dithotswane, Kaditshwene, 

Sepharane, Basogadi, Mautjane, Claremont, and Good Hope took place between 28 

September 2015 and 2 October 2015. Nearby and adjacent communities were 

clustered into groups and consolidated community meetings were held (see table 

below); 

■ Commercial Farmers: A meeting with commercial farmers took place on 2 October 

2015 at the Mapedi Lodge situated close to the project site;  

■ Focus Group Meeting: A focus group meeting was held on 1 October 2015 at Oasis 

Lodge in Mokopane with the district and local municipalities, NGOs, Mokopane 

Business Chamber and other key stakeholders who were invited to attend the 

meeting;  

■ Public Meeting: A public meeting was held on Saturday, 3 October 2015 at the 

Bakenberg Stadium. The date and venue for the public meeting was provided in a 

letters distributed and SMS sent. All stakeholders on the I&AP database were invited 

to attend this meeting. Information regarding the Project was shared by means of a 

formal PowerPoint presentation and Sepedi translation was provided.  

The needed Sepedi and Afrikaans translation was provided at all meetings as appropriate. A 

letter was sent to all the stakeholders, informing them of the availability of the final EIA 

Report.  

 

Table 8-6: Summary of PPP activities during the Scoping phase  

Activity Details 
Reference in EIA 

Report 

Scoping Phase 

Placement of EIA Report  

The EIA Report was placed at the Mogalakwena 

Public Library and Bakenberg Community Library 

and on the Digby Wells website from 10 September 

2015 till 12 October 2015. 

 

Announcement of the EIA 

Report 

A letter was emailed and posted to the full database 

to announce the availability of the scoping report on 

9 September 2015. An SMS was also sent to the 

database on the same day. Each community Induna 

was also notified in person, through hand delivered 

letters.  

Appendix C 

Announcement Letter  
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Activity Details 
Reference in EIA 

Report 

Stakeholder Meetings   

A series of meetings were held between 28 

September and 3 October 2015. These included 

the communities as mentioned, commercial farmers, 

key stakeholders and the general public. 

All comments received at these meetings are 

captured in the Comment and Response Report. 

Appendix C 

Comment and Response 

Report 

Placement of the final EIA 

Report  

The final EIA Report was placed on the Digby Wells 

website. A letter and email notification was 

distributed to the registered I&AP database.  

Appenidix C 

Letter Notification 

 
 

Table 8-7: Summary of village meetings during the Impact Assessment Phase 

Date Time Venue Communities Invited 

28-Sep-15 

14:00 - 16:00 

Ditlotswane Primary 

School Ditlotswane Village and Mmotong 

17:00 - 19:00 Dipilikomong Pudiakgopa, Mautjane ,Kwenaite, Mahlaba 

,Basogadi, Matlhaba, Mathoathoasa 

and  Barkenburg Traditional,  

29-Sep-15 
17:00 - 19:00 Lephadimisha Senior Sec 

School 

Claremont, Goodhope and Taolome 

30-Sep-15 17:00 - 19:00 Leyden Community Hall Kaditswene and Leyden 

01-Oct-15 

10:00 - 12:00 Oasis Lodge  Key Stakeholder Meeting 

17:00 - 19:00 Nkgakgautha Primary 

School 

Rooiwal and Malokongskop 

02-Oct-15 

10:00 - 12:00 Mpedi Farm Lodge  Landowners/ Farmer Focus Group Meeting 

17:00 - 19:00 Mphaka Primary Sepharane, Mapela 

03-Oct-15 10:00 - 12:00 Bakenberg Stadium Public Meeting  

 

It must be noted that the Public Meeting held on Saturday, 3 October 2015 from 10am – 

12pm was not completed. Particular individuals disrupted the meeting on the basis that 

adequate consultation was not undertaken during the Scoping and Impact Assessment 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 67 

 

Phases. Despite outlining the consultation process undertaken to date (as described above), 

a request was made by an I&AP to have a vote to determine if the Public Meeting should 

continue. A vote was conducted and the outcome was to continue the meeting. However, 

despite our attempts to continue the public meeting, certain individuals continued to disrupt 

the meeting and threatened to destroy the attendance registers that were signed by other 

attendees. Due to safety risks outlined by the security company on-site as well as the 

community Indunas that were present, the Public Meeting was abandoned. Please refer to 

the CRR attached as Appendix C for a summary of the comments received from all meetings 

held.   

 

8.6 Item 3(g)(iii): Summary of Issues Raised by I&APs 

A summary of the key comments received are included in Table 8-6 and Table 8-7. The 

tables also provide a response to all comments raised. The detailed CRR is included in 

Appendix C. 
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Table 8-6: Issues raised by Interested and Affected Parties 

Interested and Affected Parties Date of 

Comments 

Received 

Issues Raised EAPs Response to Issues as Mandated by the Applicant 

Consultation Status 

(Consensus dispute, 

not finalised, etc.) Name of Individual Consulted 

Landowners 

AJ Kotze  
Commercial Farmers 

Meeting  
26 March 2015  

Uncertain how dust will affect game farming. All the farmers 

rely on tourism. 

An Air Quality Impact Assessment was undertaken, which 

modelled the expected dust impacts associated with the 

proposed Project. In summary, the air quality study 

confirmed that the predicted dust deposition levels will likely 

remain within the specific legal thresholds in terms of the 

National Dust Control Regulations (2013) and the South 

African National Ambient Air Quality limits, outside of the 

Mining Right Area. This predicted dust deposition is based 

on the application of a variety of mitigation measures, and 

will require air quality monitoring to be conducted for the 

duration of the activity.  

Refer to Section 9.1.9, 

Section 9.2 and 

Appendix J. 

Abel Kotzé & Stephanus Kotzé Comment Sheet 26 March 2015  What will be the impacts of blasting?  

A Blast and Vibration Assessment was undertaken to 

determine the blast radius. Key aspects such as fly rock, air 

blast and ground vibration were considered as part of the 

study.  

Ground vibration impacts are expected to exceed the legal 

threshold for Provincial Road D4380, assuming a maximum 

charge mass of 707 kg. When modelled with a minimum 

charge mass of 177 kg, expected vibration impacts will likely 

remain with the thresholds to avoid blast impacts. It is 

recommended that the minimum charge mass be utilised to 

avoid vibration impacts to the D4380 Road. Using a 

minimum charge mass, the potential impacts to boreholes, 

housing structures, heritage sites and surrounding cattle will 

likely be negligible, assuming a minimum charge mass and 

a 500 m buffer area.  

The expected air blast impacts will be of a lesser 

significance relative to the ground vibration impacts 

described above.  

Based on the nature of blasting proposed, fly rock is 

expected to reach a distance of 311 m from the pits. As 

such, a buffer of 500 m will be retained to ensure no impacts 

associated with fly rock.  

A structural survey will be completed, prior to 

commencement of mining, which will record the current 

status of all houses in the blast radius, including foundations 

and any existing cracks. If houses crack or cracks increase, 

the Applicant will consult with owners to reach agreement 

for repairs and or compensation. 

Lastly, on-going monitoring with respect to blasting will be 

required for the duration of the project. The monitoring will 

Refer to Section 9.1.21 

and Appendix S. 
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Interested and Affected Parties Date of 

Comments 

Received 

Issues Raised EAPs Response to Issues as Mandated by the Applicant 

Consultation Status 

(Consensus dispute, 

not finalised, etc.) Name of Individual Consulted 

need to be undertaken by an independent party.  

Abel Kotzé & Stephanus Kotzé Comment Sheet 26 March 2015 

The project will result in security issues  

A Social Impact Assessment was undertaken and presented 

in EIA report. This assessment identifies potential safety and 

security issues, and present suitable mitigation and 

management measures to reduce potential safety and 

security impacts. Specific mitigation and management 

measures were recommended to reduce potential negative 

impacts and enhance positive impacts.  

The Applicant under the Mine Health and Safety Act, 1996 

(Act 29 of 1996) (MHSA) will need to secure its mining area. 

The Applicant will also work with the South African Police 

Services (SAPS) to address security issues during 

construction and operation.   

Refer to Section 9.1.18, 

Section 9.2 and 

Appendix O. Fanie Kotze 
Commercial Farmers 

Meeting 
26 March 2015 

Abel Kotzé & Stephanus Kotzé Comment Sheet 26 March 2015 

Change in land use from agriculture to mining.  

Pamish Investments will liaise with the district and local 

municipalities. The necessary re-zoning applications will be 

made through the appropriate channels. 

Not finalised. 

Rezoning application to 

be submitted. Fanie Kotze 
Commercial Farmers 

Meeting  
26 March 2015 

Fanie Kotze 
Commercial Farmers 

Meeting 
26 March 2015 What is the company shareholding?  

Pamish is 64% owned by Bushveld Minerals, a South 

African owned company listed on the London Stock 

Exchange. Izingwe owns 36% and is a South African 

company and BBBEE partner. 

Consensus. 

Abel Kotzé & Stephanus Kotzé 

AJ  

Registration and Comment 

Sheet  
26 March 2015  

What will be the impacts to surface and groundwater 

resources?  

Surface and Groundwater Impact Assessments were 

undertaken, with the findings presented as part of this EIA 

report. The studies assessed potential impacts on water 

quality and quantity, with respect to surrounding receptors.  

From a surface water perspective, the water quality of the 

Mogalakwena River will unlikely be impacted on through the 

implementation of a detailed Storm Water Management Plan 

(including clean and dirty water separation). Furthermore, 

the project will result in a loss of catchment area of less than 

1% of the Mogalakwena River, which is considered to be 

negligible. In order to avoid potential impacts to non-

perennial streams on-site, two diversions of non-perennial/ 

ephemeral rivers will be required.  

In terms of groundwater resources, a maximum draw down 

cone is anticipated to extend up to 1 km away from the two 

open pits (northerly, southerly and easterly direction), to a 

maximum depth of 90 m in the central pit area. The 

dewatered extent after mining operations will likely extend to 

approximately 1.5 km north west of Pit 1. The potential 

groundwater quality impacts are likely associated with 

seepage from the TSF, WRDs and stockpile areas. The 

contamination plume is expected to extend from the TSF 

into the open pit areas, based on the groundwater flow, and 

Refer to Section 9.1.5, 

Section 9.1.6, Section 

9.2 and Appendix G 

and Appendix H. 

Manie Uys 
Commercial Farmers 

Meeting  
26 March 2015 

AJ Kotze  
Commercial Farmers 

Meeting 
26 March 2015 

H van Vuuren 
Commercial Farmers 

Meeting 
26 March 2015 
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Interested and Affected Parties Date of 

Comments 

Received 

Issues Raised EAPs Response to Issues as Mandated by the Applicant 

Consultation Status 

(Consensus dispute, 

not finalised, etc.) Name of Individual Consulted 

will be captured as part of the draw down cone for the pits. 

No impacts to existing groundwater users are anticipated.   

The geochemical analysis has confirmed that the acid 

generation potential is considered low risk.  

The studies also developed and recommended mitigation, 

monitoring and management plans to manage potential 

impacts to surface and groundwater resources. 

AJ Kotze 
Commercial Farmers 

Meeting  
26 March 2015 

Where will water be sourced from and will it impact our 

access to water?   

The Applicant will apply for an IWUL that will specify where 

water will be sourced from. However, there is not sufficient 

groundwater to use; therefore the mine will be dependent on 

piped water from an existing water supply scheme. 

Not finalised. 

Rezoning application to 

be submitted. 

Lawful occupier/s of the land 

No lawful occupiers have been identified.  

Landowners or lawful occupiers on adjacent properties 

Manie Uys 
Commercial Farmers 

Meeting 
26 March 2015  Minimum distance a structure can be from a mine?  

Based on the outcomes of the Blast and Vibration 

Assessment, a 500 m buffer will be retained to reduce 

potential impacts associated with mining activities. Pamish 

will abide by these regulations. 

Consensus. 

Manie Uys 
Commercial Farmers 

Meeting  
26 March 2015  How will the Project impact air quality? 

An Air Quality Impact Assessment was undertaken, which 

modelled the expected dust impacts associated with the 

proposed Project. In summary, the air quality study 

confirmed that the predicted dust deposition levels will likely 

remain within the specific legal thresholds in terms of the 

National Dust Control Regulations (2013) and the South 

African National Ambient Air Quality limits, outside of the 

Mining Right Area. This predicted dust deposition is based 

on the application of a variety of mitigation measures, and 

will require air quality monitoring to be conducted for the 

duration of the activity.  

Refer to Section 9.1.9 

and Appendix J. 

Manie Uys  
Commercial Farmers 

Meeting 
26 March 2015 Impact on game breeding.  

A Social Impact Assessment and Macro Economic Impact 

Assessment were undertaken during which community 

members were interviewed, including the Cattle Owners 

Association. The potential impacts on cattle and game were 

assessed and considered to be negligible based on the 

proximity of commercial farming to the proposed 

infrastructure.  

The Blast Assessment identified a buffer area of 500 m that 

would need to be maintained, during construction and 

operation, to limit impacts to community cattle grazing.  

Refer to Section 9.1.17, 

Section 9.1.18, Section 

9.2 and Appendix N 

and Appendix O. 

Municipal councillor 

No comments have been received from the ward councillors. 
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Interested and Affected Parties Date of 

Comments 

Received 

Issues Raised EAPs Response to Issues as Mandated by the Applicant 

Consultation Status 

(Consensus dispute, 

not finalised, etc.) Name of Individual Consulted 

Municipality 

Mpfariseni Nelusi Key Stakeholders Meeting  27 March 2015 

A proper geohydrological assessment must be completed 

that must include geophysical surveys within a 1 km radius 

of the project area. 

A detailed groundwater numerical model was compiled to 

inform the impact assessment. In addition to the 

hydrocensus completed, two geophysical surveying 

methods were utilised by Digby Wells during the ground 

geophysical survey; these were the Electromagnetic (EM) 

and Magnetic methods. During the geophysics survey, 

Digby Wells surveyed both the faults and the dykes within 

the project area. Boreholes were sited and drilled based on 

the information collected during the geophysics survey. The 

geophysical survey extended over areas where geological 

structures are located and where open areas existed to 

access the area over the structure.  

Refer to Section 9.1.6 

and Appendix H. 

Mpfariseni Nelusi Key Stakeholders Meeting  27 March 2015 
Mogalakwena Local Municipality will not accept any 

proposal to construct smelters if the LoM is only five years. 

Noted. At this stage there are no plans to develop a smelter 

as part of the mine. The LoM is 30 years. 

Possible future 

application. 

Leonard Sone 
Waterberg District 

Municipality 
27 March 2015 Will the main source of power be Eskom or other sources? 

The main source of power will be Eskom with whom 

discussions are under way. This does not form part of 

current Scope of Work (SoW). The current EIA process is 

specific to the mine site only. Any EIA required for a power 

line will be a separate process undertaken by Eskom. 

Eskom application. 

Leonard Sone 
Waterberg District 

Municipality 
27 March 2015 

Most land under the Traditional Council is currently 

classified as agricultural. 

The necessary re-zoning applications will be made through 

the appropriate channels. This will not form part of this EIA 

application process.  

Future application. 

Organisations of state (Responsible for Infrastructure that may be affected Roads Department, Eskom, Telkom, DWA etc. 

V Ramala  
Limpopo Heritage 

Resources Authority 
20 March 2015  

We therefore are looking forward to receiving the Heritage 

Impact Assessment study that will be undertaken for our 

comments. 

Thank you for your comment. The Heritage Impact 

Assessment is attached to the EIA Report, for your review 

and comment.  

Consensus. 

Communities 

Frans Mabusela Basogadi 25 March 2015  

Uncertain how dust will affect game farming. All the farmers 

rely on tourism. 

An Air Quality Impact Assessment was undertaken, which 

modelled the expected dust impacts associated with the 

proposed Project. In summary, the air quality study 

confirmed that the predicted dust deposition levels will likely 

remain within the specific legal thresholds in terms of the 

National Dust Control Regulations (2013) and the South 

African National Ambient Air Quality limits, outside of the 

Mining Right Area. This predicted dust deposition is based 

on the application of a variety of mitigation measures, and 

will require air quality monitoring to be conducted for the 

duration of the activity.  

Refer to Section 9.1.9 

and Appendix J. 

Lesiba Manala Sepharane 25 March 2015 

Phillip Lebeto Sepharane 25 March 2015 

Magaetsi Manaka Ditlotswane 24 March 2015 

Sam Kekana Kwenaite / Moutjane 30 March 2015 
What will be the impacts of blasting?  

A Blast and Vibration Assessment was undertaken to 

determine the blast radius. Key aspects such as fly rock, air 

Refer to 9.1.21 and 

Appendix S. Johanna Temo Good Hope 30 March 2015 
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Interested and Affected Parties Date of 

Comments 

Received 

Issues Raised EAPs Response to Issues as Mandated by the Applicant 

Consultation Status 

(Consensus dispute, 

not finalised, etc.) Name of Individual Consulted 

Mr Sokotla Good Hope 30 March 2015 blast and ground vibration were considered as part of the 

study.  

Ground vibration impacts are expected to exceed the legal 

threshold for Provincial Road D4380, assuming a maximum 

charge mass of 707 kg. When modelled with a minimum 

charge mass of 177 kg, expected vibration impacts will likely 

remain with the thresholds to avoid blast impacts. It is 

recommended that the minimum charge mass be utilised to 

avoid vibration impacts to the D4380 Road. Using a 

minimum charge mass, the potential impacts to boreholes, 

housing structures, heritage sites and surrounding cattle will 

likely be negligible, assuming a minimum charge mass and 

a 500 m buffer area.  

The expected air blast impacts will be of a lesser 

significance relative to the ground vibration impacts 

described above.  

Based on the nature of blasting proposed, fly rock is 

expected to reach a distance of 311 m from the pits. As 

such, a buffer of 500 m will be retained to ensure no impacts 

associated with fly rock.  

A structural survey will be completed, prior to 

commencement of mining, which will record the current 

status of all houses in the blast radius, including foundations 

and any existing cracks. If houses crack or cracks increase, 

the Applicant will consult with owners to reach agreement 

for repairs and or compensation. 

Lastly, on-going monitoring with respect to blasting will be 

required for the duration of the project. The monitoring will 

need to be undertaken by an independent party.  

Frans Lekutso Mabula 28 March 2015 

Phillip Lebeto Sepharane 28 March 2015 

Mochacho Magosi Taolome 27 March 2015 

Filemon Tala Basogadi 25 March 2015 

John Ribombo Kaditshwene 25 March 2015 

Andries Masanabo Sepharane 25 March 2015 

Elizabeth Mmotlana Sepharane 25 March 2015 

Felicia Langa Ditlotswane 24 March 2015 

Michael Mathaba Ditlotswane 24 March 2015 

Albert Mabusela Malokongskop 24 March 2015 

Lesiba Kwenaite Malokongskop 24 March 2015 

Malungu Malokong Malokongskop 23 March 2015 

Seofiias Sepira Pudiakgopa Village 23 March 2015 

Mack Marakalala Good Hope 30 March 2015 

Will the mine affect the climate? 

The mine will produce Greenhouse Gas (GHG) emissions. 

Part of the EIA process and consequent EMP was to 

develop plans to reduce and manage emissions that 

contribute to climate change. Furthermore, a GHG 

Emissions Inventory was compiled as part of this Project. 

Refer to Section 9.1.21 

and Appendix E. Isaac Mila Undisclosed 28 March 2015 

Seleka Pila Claremont  31 March 2015 

Will graves be affected? 

All graves are protected under South African legislation. A 

HIA was completed. Specialists surveyed the project area to 

determine if there are any graves present. Grave sites were 

identified, however, they fall outside of the proposed 

development footprint.  

If there is an unidentified grave that must be moved, a 

Grave Relocation Process will be required which will include 

a process to identify relatives and consult with them; 

however the community must assist in identifying heritage 

sites as the specialist can only record what they can see. 

Refer to Section 9.1.20 

and Appendix T. 

Ephraim Madibela Kwenaite / Moutjane 30 March 2015 

Jonas Malapile Kwenaite / Moutjane 30 March 2015 

Samuel Seabo Kwenaite / Moutjane 30 March 2015 

Phillip Lebeto Sepharane 28 March 2015 

Samuel Ngobeni Kaditshwene 25 March 2015 

Flora Mabusela Malokongskop 24 March 2015 
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Interested and Affected Parties Date of 

Comments 

Received 

Issues Raised EAPs Response to Issues as Mandated by the Applicant 

Consultation Status 

(Consensus dispute, 

not finalised, etc.) Name of Individual Consulted 

Mabusela Esrom Malete Pudiakgopa Village 23 March 2015 
The Grave Relocation Process (if required) will be 

conducted through the SAHRA.  

Seleka Pila Claremont  31 March 2015 

The mine will impact on grazing.  

Cattle owners in Moshate, Basogadi and Mothoathoase rely 

on vegetation in the proposed infrastructure footprint to 

graze their cattle, which is then either consumed by the 

household or sold to local consumers. Depending on 

whether the remaining grazing areas will be sufficient to 

feed cattle or whether additional grazing areas or feed can 

be readily secured, the loss of grazing will result in the 

economic displacement of those depending on the well-

being of their cattle to sustain their livelihood.  

Of the full 10 109 ha of area in the mining right area, a total 

of less than 100 ha will be utilised for purposes of the mine.  

Refer to Section 9.1.17, 

Section 9.1.18 and 

Appendix N and 

Appendix O. 

James Baloyi Kwenaite / Moutjane 30 March 2015 

William Mboweni Good Hope 30 March 2015 

Ngoepe Undisclosed 28 March 2015 

Joel Lamola Basogadi 25 March 2015 

Samuel Ngobeni Kaditshwene 25 March 2015 

Stanley Marakalala Sepharane 25 March 2015 

Elias Digwaswi Basogadi 25 March 2015 

Michael Mathaba Ditlotswane 24 March 2015 

Robert Molomo Malokongskop 24 March 2015 

Tsogang Mokgahla Malokongskop 24 March 2015 

For the MRA the applicant must get consent from the 

community to mine. 

Mineral rights are owned by State. The applicant compiled 

and submitted a MRA to the DMR. If the DMR approves the 

MRA and subsequent Scoping and EIA Reports, they will 

grant a mining right. The applicant will need to engage and 

reach agreement with the communities with regard to the 

SLP commitments, before proceeding with the proposed 

project.  

The applicant will also need to sign a surface lease 

agreement with the community. 

Answered. 
Charles Sethoga Pudiakgopa Village 23 March 2015 

David John Manganyi Kwenaite / Moutjane 30 March 2015 

Will the mine be underground or open pit? 

The mine will be an open pit mine without any shafts, with a 

maximum depth of 80 m. The LoM will be 30 years – which 

is the maximum time that can be applied for from the DMR. 

The applicant will have the options to renew the mining right 

after 30 years. 

Answered. 
David Masogo Taolome 27 March 2015 

Frans Kgomo Kaditshwene 25 March 2015 

Alfred Mabusela Malokongskop 24 March 2015 

Name not provided  Bakenberg / Molokong 28 March 2015 

When will the mine start, what is the LoM?  

Project construction is expected to commence in 2017. 

Mining is expected to commence in 2019 and is expected to 

remain in operation for 30 year period.  

Answered. 

Albert Mabusela Malokongskop 24 March 2015 

Isaac Mila Undisclosed 28 March 2015 

Simon Monene 
Waterberg District 

Municipality 
27 March 2015 

David John Manganyi Kwenaite / Moutjane 30 March 2015 

Will the total 10 109 ha be mined? 

No, the total 10 109 ha of the Mining Right Area will not be 

mined. Mining infrastructure and associated activities is 

expected to utilise less than 1 000 ha of land during the 

construction and operational phases of the Project.  

Answered. 
Lucky Mokoka Sepharane 25 March 2015 

Alfred Matswake Malokongskop 24 March 2015 

Malungu Malokong Undisclosed 23 March 2015 
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(Consensus dispute, 
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Ronald Moutjane Kwenaite / Moutjane 30 March 2015 

Does the community agree with the development of the 

mine? 

Based on comments received to date on the project, 

including discussions at the various public meetings, it 

appears that there are a number of concerns raised by the 

various communities related to the project, including impacts 

of blasting, reduction in air quality, increased security issues 

and loss of grave sites. However, there have also been 

significant interests with regard to the employment 

opportunities, economic benefits and social development, 

and its relation to the nearby communities.  

A general community consensus can’t be confirmed based 

on the variety of comments received.  

Answered. 

Solomon Madibe Kaditshwene 25 March 2015 

Madimetsa Masako Pudiakgopa Village 23 March 2015 

M H Lekutso 
Morulaneng / 

Haakdoringdraai. 
28 March 2015 

September Majadibudu Morulaneng 28 March 2015 Why were communities not involved during prospecting? 

Izingwe started prospecting in 2004. Pamish does not know 

how Izingwe consulted before Pamish started with the 

Prospecting activities.  

Pamish has consulted with the Traditional Council since 

2012. The Kgoshi is aware of the current project. Pamish 

obtained the Prospecting Licence from Izingwe in 2010. 

Prospecting was halted due to finances and commenced 

again in 2011 and concluded in 2015. Prospecting licence 

expired in March 2015. Prospecting right consultation takes 

place when A prospecting right application is submitted. This 

occurred long before Pamish became involved. The transfer 

of the prospecting right to Pamish does not require 

community consultation. However, Pamish involved the 

Traditional Council in Bakenberg since its involvement. 

Answered. 

Mokgoetsi Kwinana Pudiakgopa Village 23 March 2015 

Community must be provided sufficient time to consider 

and discuss Project. 

Thank you for your comment. The timelines associated with 

the overall application process, as well as the associated 

public consultation periods are governed and prescribed by 

national legislation The EIA report was released for a 30 day 

public comment period, and several community and public 

meetings will be held to ensure that all members of public 

have an opportunity to participate in this process.  

Answered. 
Chief Lydia Langa Pudiakgopa Village 23 March 2015 

Robert Molomo Malokongskop 24 March 2015 

Will issues raised in these meetings be recorded? 

All issues are captured and included in a CRR (attached), 

which will be submitted to the DMR for review and decision 

making. 

Answered. 
Ngoepe 

Undisclosed 

Public Meeting 
28 March 2015 

Maloba Malesela Kwenaite / Moutjane 30 March 2015 

How will the community benefit from the mine? 

As part of the MRA the mine submitted a SLP which 

included a skills development plan, a commitment to employ 

locally as far as possible and commitment to undertake LED 

initiatives. 

Answered. 

Kgomo Kutlwano Good Hope 30 March 2015 

John Nkuna Morulaneng. 28 March 2015 

Amos Makopa Sepharane 25 March 2015 

Robert Molomo Malokongskop 24 March 2015 
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Consultation Status 

(Consensus dispute, 

not finalised, etc.) Name of Individual Consulted 

Noko Masoga Pudiakgopa Village 23 March 2015 

Samuel Kgoale Pudiakgopa Village 23 March 2015 

Peter Malotana Kwenaite / Moutjane 30 March 2015 

What opportunities will there be for Grade 12 learners? 

The Applicant has committed to a Skills Development Plan 

in the SLP. Part of the plan is to award bursaries and 

scholarships, especially in maths and sciences fields. 

Answered.  Dineo Marakalala Good Hope 30 March 2015 

Ngoepe Undisclosed 28 March 2015 

Kgase Thema Good Hope 30 March 2015 

Communities need donations for schools, community halls, 

roads etc. 

The representatives forums will inform the Applicant on what 

development needs are in each village. However, this will 

only be possible from 2017 onwards, subject to the DMR 

awarding the mining right. 

Answered. 

Seleka Pila Claremont  30 March 2015 

Elizabeth Kobo Taolome 27 March 2015 

Filemon Tala Basogadi 25 March 2015 

Alfred Matswake Malokongskop 24 March 2015 

David Mokhonwana Ditlotswane 24 March 2015 

Kolobe Mashala Claremont 28 March 2015 

The presentation stated that there is a 36% BBBEE share. 

How will community benefit from this percentage? 

Once election of community representatives is finalised, the 

company will engage in discussions about community 

benefits. Recruitment offices will be at the mine from where 

recruitment will take place. The Applicant will ensure that 

local community members are employed as far as possible. 

Answered. 
Denzo Okwankwa Mthoathwas 28 March 2015 

Alfred Rachekhu Taolome 27 March 2015 

Will the mine recruit locally?  

As committed in the SLP, the applicant will prioritise local 

recruitment, where available, to meet the needs of the 

Project. To assist, learnerships and on the job training will 

be provided to upskill community members to fulfil certain 

employment requirements.  

Answered. 

Joel Lebeto Sepharane 28 March 2015 

Charles Langa Basogadi 25 March 2015 

Elias Digwaswi Basogadi 25 March 2015 

Moses Mashitiso Ditlotswane 24 March 2015 

Sydney Kadi Kaditshwene 25 March 2015 

Steven Malome Kwenaite / Moutjane 30 March 2015 

Mack Marakalala Good Hope 30 March 2015 

Joel Lebeto Sepharane 28 March 2015 

What percentage of workers will be skilled and unskilled? 

The percentage of skills breakdown is as follows: 

� Skilled           = 24% 

� Semi-Skilled = 69% 

� Unskilled       = 7% 

Answered. 
David Mokhonwana Ditlotswane 24 March 2015 

Bonnya Madireng Kaditshwene 25 March 2015 

Joel Lebeto Sepharane 28 March 2015 

Malungu Malokong Malokong 23 March 2015 

Will any villages be resettled? No resettlement will be necessary. Answered. 
Ronald Moutjane Kwenaite / Moutjane 30 March 2015 

Robert Molomo Malokongskop 24 March 2015 

Rama Sepelai Masiane Pudiakgopa Village 23 March 2015 
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Mr Sokotla Good Hope 30 March 2015 

David Makubela Kwenaite / Moutjane 31 March 2015 

Will the mine provide training?  

Should the Mining Right be awarded, the applicant has 

committed to conducting training and skills development for 

adjacent communities.   

Answered. 
Silas Kwenaite Malokongskop 24 March 2015 

J R Mabusela 
Village Development 

Committee 
24 March 2015 

Mildred Maluleke Goedehoop 28 March 2015 

There is a communication breakdown between the 

Bakenberg Traditional Council and the community.  

Noted. A process is underway to consult with individual 

villages as well as the Traditional Council. All villages and 

the Traditional Council will come together as a committee. 

The Applicant prefers not to deal with separate individuals 

as this creates issues. 

Answered. 

September Majadibudu Morulaneng 28 March 2015 

M H Lekutso 
Morulaneng / 

Haakdoringdraai. 
28 March 2015 

Alfred Rachekhu Taolome 27 March 2015 

Seabi Abraham Malusi Ditlotswane 24 March 2015 

Solly Pitseng Malokongskop 24 March 2015 

Daniel Mashaba Malokongskop 24 March 2015 

Maria Langa Ditlotswane 24 March 2015 

Richard Sethoga Ditlotswane 28 March 2015 

How will community representatives be selected?  

Should the Mining Right Application be approved, 

community members will be required to elect 

representatives to sit on a committee which can interact with 

Pamish.  

Answered. 

Dinah Letsoko Sepharane 25 March 2015 

David Mokhonwana Ditlotswane 24 March 2015 

Lesiba Jacob Manamela Ditlotswane 24 March 2015 

Margaret Pila Ditlotswane 24 March 2015 

Richard Sethoga Ditlotswane 24 March 2015 

Seabi Abraham Malusi Ditlotswane 24 March 2015 

Amos Lesiba Mabusela Pudiakgopa Village 23 March 2015 

What are the expected water quality impacts?  

Surface and Groundwater Impact Assessments were 

undertaken, with the findings presented as part of this EIA 

report. The studies assessed potential impacts on water 

quality and quantity, with respect to surrounding receptors.  

From a surface water perspective, the water quality of the 

Mogalakwena River will unlikely be impacted on through the 

implementation of a detailed Storm Water Management Plan 

(including clean and dirty water separation). Furthermore, 

the project will result in a loss of catchment area of less than 

1% of the Mogalakwena River, which is considered to be 

negligible. In order to avoid potential impacts to non-

perennial streams on-site, two diversions of non-perennial/ 

ephemeral rivers will be required.  

In terms of groundwater resources, a maximum draw down 

cone is anticipated to extend up to 1 km away from the two 

Refer to Section 9.1.5, 

Section 9.1.6 and 

Appendix G and 

Appendix H. 
Seleka Pila Claremont  31 March 2015 
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open pits (northerly, southerly and easterly direction), to a 

maximum depth of 90 m in the central pit area. The 

dewatered extent after mining operations will likely extend to 

approximately 1.5 km north west of Pit 1. The potential 

groundwater quality impacts are likely associated with 

seepage from the tailings facility, waste rock dump and 

stockpile areas. The contamination plume is expected to 

extend from the tailings facility into the open pit areas, 

based on the groundwater flow, and will be captured as part 

of the draw down cone for the pits. No impacts to existing 

groundwater users are anticipated.   

The geochemical analysis has confirmed that the acid 

generation potential is considered low risk.  

The studies also developed and recommended mitigation, 

monitoring and management plans to manage potential 

impacts to surface and groundwater resources. 

Traditional Leaders 

Malunga Malokong 
Bakenberg Traditional 

Council Meeting 
23 March 2015 Will the project result in structural damage. 

A Blast and Vibration Assessment was undertaken to 

determine the blast radius. Key aspects such as fly rock, air 

blast and ground vibration were considered as part of the 

study.  

Ground vibration impacts are expected to exceed the legal 

threshold for Provincial Road D4380, assuming a maximum 

charge mass of 707 kg. When modelled with a minimum 

charge mass of 177 kg, expected vibration impacts will likely 

remain with the thresholds to avoid blast impacts. It is 

recommended that the minimum charge mass be utilised to 

avoid vibration impacts to the D4380 Road. Using a 

minimum charge mass, the potential impacts to boreholes, 

housing structures, heritage sites and surrounding cattle will 

likely be negligible, assuming a minimum charge mass and 

a 500 m buffer area.  

The expected air blast impacts will be of a lesser 

significance relative to the ground vibration impacts 

described above.  

Based on the nature of blasting proposed, fly rock is 

expected to reach a distance of 311 m from the pits. As 

such, a buffer of 500 m will be retained to ensure no impacts 

associated with fly rock.  

A structural survey will be completed, prior to 

commencement of mining, which will record the current 

status of all houses in the blast radius, including foundations 

and any existing cracks. If houses crack or cracks increase, 

the Applicant will consult with owners to reach agreement 

Refer to Section 9.1.21 

and Appendix S. 
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for repairs and or compensation. 

Lastly, on-going monitoring with respect to blasting will be 

required for the duration of the project. The monitoring will 

need to be undertaken by an independent party. 

Lesiba Makgakga 
Bakenberg Traditional 

Council Meeting 
23 March 2015 What will happen to unidentified heritage site? 

Chance Find Procedures (CFPs) is included in the HIA to 

mitigate against accidental exposure of heritage sites. All 

heritage sites are protected in accordance with National 

Heritage Resources Act, irrespective of whether they have 

been recorded or not. 

Refer to Appendix T. 

Phillip Lebelo 
Bakenberg Traditional 

Council Meeting 
23 March 2015 How will heritage be protected? 

All heritage sites are protected in accordance with NHRA. 

Identified Heritage sites will be avoided to ensure minimal 

impacts to artefacts. CFPs is included in the HIA to mitigate 

against accidental exposure of heritage sites. All heritage 

sites are protected in accordance with National Heritage 

Resources Act, irrespective of whether they have been 

recorded or not. 

Refer to Appendix T. 

Albert Mabusela 
Bakenberg Traditional 

Council Meeting 
23 March 2015 How will the project affect agricultural lands and grazing?  

Cattle owners in Moshate, Basogadi and Mothoathoase rely 

on vegetation in the proposed infrastructure footprint to 

graze their cattle, which is then either consumed by the 

household or sold to local consumers. Depending on 

whether the remaining grazing areas will be sufficient to 

feed cattle or whether additional grazing areas or feed can 

be readily secured, the loss of grazing will result in the 

economic displacement of those depending on the well-

being of their cattle to sustain their livelihood.  

Of the full 10 109 ha of area in the mining right area, a total 

of less than 100 ha will be utilised for purposes of the mine. 

Refer to Section 9.1.17, 

Section 9.1.18 and 

Appendix N and 

Appendix O. 

Alfred Matswake 

 

Bakenberg Traditional 

Council Meeting 
23 March 2015 

Unsure of the location of the project area.  
The mine infrastructure will be developed on the farms 

Vriesland and Vliegekraal. 
Answered. 

Mr Mphela 
Bakenberg Traditional 

Council Meeting 
23 March 2015 

Malungu Malakong  
Bakenberg Traditional 

Council Meeting 
23 March 2015 The area is very large at 10 000 ha. 

The mine infrastructure will be developed in an area of 

approximately 1 000 ha, or less.   
Answered. 

Will any villages be resettled? 
Bakenberg Traditional 

Council Meeting 
23 March 2015 Will there be any resettlement.  

No housing has been identified within the infrastructure area 

and therefore no resettlement is expected.   
Answered. 

Department of Land Affairs (Department of Rural Development and Land Reform) 

Mr SR Mphasha Land Claims Commission 9 February 2015  Confirmation of land claims over affected properties.  Noted  Answered. 

Department of Environmental Affairs 

No comments have been received from the department.  
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Other Competent Authorities Affected 

No comments have been received from any other departments.  

 

Table 8-7: Issues raised by other affected parties 

Other Affected Parties 

Date of 

Comments 

Received 

Issues Raised 
EAPs Response to Issues as Mandated by the 

Applicant 

Section and Paragraph 

Reference in this Report 

where the Issues and/or 

Responses were 

Incorporated 

Name of Individual Consulted 

Hermanus Prinsloo (PhD) 

Head of Environment 
Anglo-American  17 March 2015 

Please note on the map that the Magnetite claims relative to our 

Boikgantsho as well as Central and Kwanda North interests. The 

magnetite ore bodies are situated far into the hanging wall of the 

Platreef and won’t affect any of our operations or plans. 

Thank you for the comment the comment is noted. Answered. 

 

 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 80 

 

9 Item 3(g)(iv): The Environmental Attributes Associated with the 

Development Footprint Alternatives 

The baseline conditions of the bio-physical and socio-economic environmental aspects are 

described in the sections below. Detailed specialist reports for each aspect are attached as 

Appendices for reference to this report and are listed in Table 9-1. 

Table 9-1: Specialist reports and associated appendices 

Specialist Study Appendix 

Visual Assessment Appendix D 

Greenhouse Gas and Climate Change Assessment Appendix E 

Soil Assessment Appendix F 

Surface Water Assessment Appendix G 

Groundwater Assessment Appendix H 

Geochemistry and Waste Classification Appendix I 

Air Quality Assessment Appendix J 

Fauna and Flora Assessment Appendix K 

Wetland Assessment Appendix L 

Aquatic Ecology Assessment Appendix M 

Macro Economic Assessment Appendix N 

Social Assessment Appendix O 

Community Health Assessment Appendix P 

Traffic and Transport Assessment Appendix Q 

Noise Assessment Appendix R 

Blast and Vibration Assessment Appendix S 

Cultural Heritage Assessment Appendix T 

Closure Cost Assessment  Appendix U 

Rehabilitation Plan Appendix V 

9.1 Type of Environment Affected by the Proposed Activity 

9.1.1 Climate 

The Limpopo Province experiences warm wet summers and dry winters. In summer, 

unstable atmospheric conditions result in mixing of the atmosphere and rapid dispersion of 

pollutants. In contrast, winter is characterised by atmospheric stability caused by a persistent 

high pressure system over South Africa. Preston-Whyte and Tyson (1988) describe the 
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atmospheric conditions in the winter months as highly unfavourable for the dispersion of 

atmospheric pollutants. 

There are temperature variations throughout the year. These vary greatly within the daily 

cycle and according to location, vegetation cover, wind reach, and the presence of any large 

water bodies.  

Site specific Meso-scale Model (MM5) meteorological data for full three calendar years 

(January 2011 – December 2013) was obtained from Lakes Environmental Consultants in 

Canada to determine local prevailing weather conditions. This dataset consists of surface 

data, as well as upper air meteorological data. The sections that follow provide a summary of 

the data obtained.  

9.1.1.1 Temperature 

Air temperature is important, both for determining the effect of plume buoyancy (the larger 

the temperature difference between the plume and the ambient air, the higher the plume is 

able to rise), and determining the development of the mixing and inversion layers. The three-

year average maximum, minimum and mean temperature for the project site is shown in 

Figure 9-1. The annual mean temperature is 19.7°C. The average monthly maximum 

temperatures range from 13.2°C in July to 23.8°C in January and December, with daily 

minima ranging from 11.6°C in July to 23.8°C in January.  

 

Source: Lakes Environmental, 2015 

Figure 9-1: Average monthly temperature for the project site (2011- 2013) 
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9.1.1.2 Rainfall 

The average total monthly precipitation for the project area is illustrated in Figure 9-2. The 

annual total rainfall recorded is 798 mm and a monthly average of 44 mm was recorded. The 

highest monthly maximum rainfall was recorded at 224.8 mm. 

 

Source: Lakes Environmental, 2015 

Figure 9-2: Average monthly rainfall of the project site (2011-2013) 

9.1.1.3 Wind 

Dispersion of atmospheric pollutants is a function of the prevailing wind characteristics at 

any site. Wind speed determines both the distance of downward transport and the rate of 

dilution of pollutants. The spatial and annual variability in the wind field for the project site is 

illustrated in Figure 9-3. The predominant wind direction is from the north-east, east north-

east and south-east. Over the three year period, frequency of occurrence was 11.1% from 

the north easterly sector, 10.9% east north-east, 9.5% south-east. Calm conditions (wind 

speeds < 0.5 m/s) occurred for 9% of the time. Wind speeds greater than 5.4 m/s are 

experienced mainly from July to December. 
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Source: Lakes Environmental, 2015 

Figure 9-3: Surface wind rose for the project site (2011 -2013) 

The predominant wind direction is from the north east and south east throughout the day 

except for night when the predominant wind direction is from the north-west. The morning 

and evening wind roses are similar to the period wind rose with calm periods of 14% and 3% 

respectively. The afternoon experiences the calmest period of 16%.  

The predominant wind direction in spring and summer is from the north-east and east north-

east. In autumn and winter the predominant wind direction is from the south-east and south 

south-east. The highest calm periods of 11% are experienced in summer and autumn. 

9.1.2 Geology 

The project site is located on a part of the northern limb of the Bushveld Complex (Baker, 

2006) (Cawthorn, et al., 2006). The Bushveld Complex largely comprises mafic rocks, 

constituting the largest platinum-group elements ore reserves globally (Cawthorn, et al., 

2006, p. 261). It is dominated by the Lower, Critical, Main and Upper Zones of the 

Rustenburg Layered Suite. The predominant rocks that comprise the Rustenburg Layered 

Suite include gabbro and gabbro-norite – both igneous in origin. 

The Rustenburg Layered Suite is overlain by the Lebowa Granite Suite comprising Nebo 

granite, representing the final stratigraphic unit of the Bushveld Complex in the project area 

(Cawthorn, et al., 2006, p. 273; Robb, et al., 2000, pp. 269, 276). 
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The Waterberg Group overlying the Lebowa Granite Suite in the western parts of the project 

site are considered to be between 1700 Million years (Ma) and 2000 Ma old, and of the 

Kheisian period of the Palaeoproterizoic era. During the Kheisian period, free atmospheric 

oxygen was available to produce ferruginous mineral oxides (Barker, et al., 2006, p. 301). 

The oxidisation process allowed the formation of ‘red beds’, occurring in a cratonic setting in 

the Waterberg Group. The typical rocks associated with this group are arenite and rudite, 

which are sedimentary rocks deposited by large braided rivers (Barker, et al., 2006, p. 314). 

Rudite includes sedimentary rocks composed of conglomerate rounded or angular granules, 

pebbles, cobbles and boulders. 

9.1.3 Soil, Land Capability and Land Use 

A Soil Assessment was undertaken for the project site and captured in a Soil Impact 

Assessment report (Appendix F) to provide an accurate record of the soil resources of the 

study area. 

9.1.3.1 Land Type Data 

The soils found in the project area are represented by four possible land types namely Ia, 

Ah, AE and Ea. These are summarised in Table 9-2 below and indicated on the 2328 

Pietersburg and 2428 Nylstroom land type maps and indicated on Figure 9-4 (Land Type 

Survey Staff, 1972 - 2006).  

Table 9-2: Dominant soil types and slopes occurring within the project area 

Dominant Land 

Type Land Type 
Dominant Soil Types 

Potential 

Occurrence % 

Dominant 

Slope % 

Ia 
Red soils such as Oakleaf, Clovelly, 

Dundee 
40 2 

 
Black clay soils such as Valsrivier, 

Bonheim 
20 2 

Ah 
A mix of shallow rocky soils and heavy 

structured clays 
3 – 15 1.5 – 2.9 

Ae Mixed red soils 70 3.5 - 4 

Ea Black clay soils 90 2.8 - 3 
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(Source: Land Type Survey Staff, 1972 – 2006) 

Figure 9-4: Land type data map for the project area 
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9.1.3.2 Field Survey Findings 

The Project area is dominated by the Arcadia soil form with small portions of Oakleaf soils to 

the west, and shallow Glenrosa/Mispah soils on the hills towards the east as shown in Figure 

9-8.  

These soils are described in more detail in the sections below and Table 9-3 shows the soil 

survey positions and descriptions. 

9.1.3.2.1 Arcadia Soil Form 

A. Description 

The Arcadia soil form consist of deep Vertic A horizons (>1.2 m). On site these soils are 

black in colour and are more commonly known as “Turf soils” or “Black cotton soils”. They 

have a high clay percentage (>55% clay).  

 

(Source: SASA, 1999) 

Figure 9-5: A typical cross section of the Arcadia soil form 

B. Behaviour 

Arcadia soils are extremely physically active. They shrink when dry and swell when wet 

(Fey, et al. 2010). The soil moves objects to the surface known as heave and can exceed 

100 mm. This upward movement can lift buried pipes and poles to the surface. With the start 

of the rainy season, Arcadia soils are dry and cracked and water infiltration is high bypassing 

the soil body and potentially recharging the groundwater or downslope soils. When it rains, 

the soil swells and the cracks close and the infiltration rate slows down (Fey, et al. 2010). 
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Arcadias have typically inverted profiles and lack horizons due to the random mixing when 

wet, therefore are not sensitive to disturbance (Soil Classification Working Group, 1991). 

Additionally, the soils store large amounts of organic carbon (Smith, 2006). 

C. Suitability 

Arcadia soils hold large amounts of water which often is not available for crops. Therefore, 

dry climates often do not support dryland cropping on these soils. Despite this, Arcadia soils 

can accommodate a selected composition of vegetation such as grazing vegetation for cattle 

or strong rooted crops such as sorghum, cotton and sunflower. 

9.1.3.2.2 Oakleaf Soil Form  

A. Description 

Oakleaf soil forms are deep (>1.2 m) soils that consist of an Orthic A horizon overlying a 

Neocutanic B, overlying a subsoil with no signs of wetness due to A and B horizons having 

good internal drainage properties. They generally have moderate clay percentages (15% – 

25% and 25% – 40% clay in A and B horizons). 

 

(Source: SASA, 1999) 

Figure 9-6: A typical cross section of the Oakleaf soil form 
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B. Behaviour  

Oakleaf soils are physically and chemically inactive. The soils are slightly sensitive to 

erosion. The subsoil is more sensitive to erosion and should preferably not be exposed. 

C. Suitability 

Oakleaf soils are moderately suitable for crop production but irrigation is limited by 

availability of water and climate.  

9.1.3.2.3 Glenrosa Soil Form 

A. Description 

The Glenrosa soil form consists of an Orthic A horizon which forms on soft, thoroughly 

decomposed and porous rock, often rich in clay (known as saprolite) forming a lithocutanic B 

subsoil which merges into parent rock material. These soils are generally shallow with a 

clayey texture (15% - 25% and 35% - 45% clay in the A and B horizons respectively). 

 

(Source: SASA, 1999) 

Figure 9-7: A typical cross section of the Glenrosa soil form 
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B. Behaviour 

The soils are moderately physically active and sensitive to erosion. The subsoil is usually 

more sensitive to erosion. 

C. Suitability 

Glenrosa soils are generally too shallow and have a low agricultural potential.  
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Figure 9-8: Soil forms delineated as per the field survey finding for the project area 
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Table 9-3: The soil survey positions and descriptions 

Survey No Field Tag Description Latitude Longitude 

1 ar 12 Arcadia -23.897561 28.787652 

2 oa 12 Oakleaf -23.894787 28.789112 

3 oa 12 Oakleaf -23.89327 28.790017 

4 oa 12 Oakleaf -23.892884 28.792637 

5 oa 12 Oakleaf -23.894712 28.792366 

6 oa 12 Oakleaf -23.89661 28.791895 

7 oa 12 Oakleaf -23.898843 28.791733 

8 Oa 12 Oakleaf -23.900874 28.792442 

9 Ar 10 Arcadia -23.901528 28.796059 

10 Oa Oakleaf -23.876785 28.781885 

11 oa 10 calc S5 Oakleaf -23.866825 28.790059 

12 ar 10 Arcadia -23.865258 28.791223 

13 Ar 10 Arcadia -23.866507 28.794927 

14 Ar 10 Arcadia -23.867882 28.793878 

15 Ar 100 Arcadia -23.870326 28.792403 

16 Ar 11 Arcadia -23.872246 28.790532 

17 Ar 12 Arcadia -23.872461 28.788235 

18 Ar 12  S4 Arcadia -23.873201 28.785576 

19 ar12 Arcadia -23.86508 28.806818 

20 Ar 10 Arcadia -23.866885 28.806058 

21 Ar 10 Arcadia -23.869697 28.805177 

22 Ar 10 Arcadia -23.872708 28.804181 

23 Ar 10 Arcadia -23.875475 28.802995 

24 ar 10 Arcadia -23.878314 28.801484 

25 ar 10 Arcadia -23.8822 28.801403 

26 ar 10 Arcadia -23.884789 28.802229 

27 ar10 Arcadia -23.888254 28.794924 

28 ar 12 Arcadia -23.886489 28.798458 

29 ar 10 Arcadia -23.888478 28.800798 

30 ar 12 calc Arcadia -23.911969 28.795166 
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Survey No Field Tag Description Latitude Longitude 

31 ar 10 Arcadia -23.908542 28.795815 

32 oa 12 Oakleaf -23.907415 28.795068 

33 oa 12 S3 Oakleaf -23.907008 28.796585 

34 start 
 

-23.906425 28.797441 

35 ar 10 S2 Arcadia -23.902837 28.798288 

36 ms Glenrosa -23.881757 28.809114 

37 ms Glenrosa -23.87748 28.810637 

38 ms Glenrosa -23.875218 28.810567 

39 ms Glenrosa -23.873781 28.811339 

40 ms/gs Glenrosa -23.872513 28.812193 

41 ar/va 12 calc Arcadia -23.890752 28.813642 

42 ar /va 7 calc Arcadia -23.897356 28.816075 

43 gs /ms Glenrosa -23.897222 28.816731 

44 ar/va 10 calc S1 Arcadia -23.900511 28.814462 

9.1.3.3 Land Capability 

The land capability is dominated by the Class IV (moderate grazing) land capability as 

shown in Figure 9-9, the Class IV land capability coincides with the Arcadia soils, and 

although these soils are deep their high clay percentage and shrink/swell properties make 

them very difficult to manage from an agricultural perspective. 

The Class III (moderate cultivation/intensive grazing) land capability coincides with the 

Oakleaf soils, which are better drained and more easily managed in comparison with the 

Arcadia soil. They are situated to the west of the site and the low/lower grade stockpiles 

would be situated on them. 

The Class VIII (wilderness) land capability can be found in the eastern portion of the project 

site and is linked to the shallow/steep Glenrosa/Mispah soils. 
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Figure 9-9: Land capabilities associated with the soil classification 
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9.1.3.4 Land Use 

The land use that is dominant within the project area is the natural veld that is used for 

grazing with a small portion in the north east being used for subsistence agriculture as 

shown in Figure 9-10. 

These land uses are driven by climate and land capability. The dominant soil in the project 

area is the Arcadia soil form. These soils are very difficult to cultivate and as a result have 

been left to natural veld. The Oakleaf soils are high in clay but do not have the same 

restrictions as the Arcadia soils and has therefore been used as subsistence agricultural 

fields. 
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Figure 9-10: Land use for the project area 
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9.1.3.5 Sensitivity Analysis and No-Go Areas 

The Arcadia soils are sensitive from both an environmental perspective and an engineering 

perspective. These soils have shrink/swell properties and if stripped during wet periods 

massive compaction will occur, as well as the risk of machinery getting stuck. 

From an engineering perspective these soils pose a risk to the stability of infrastructure. 

9.1.4 Visual and Topography 

A Visual Assessment of the project area was undertaken to describe the current topography 

and visual/aesthetic character of the receiving environment. The full report is attached in 

Appendix D. 

The project area is relatively flat with the exception of the mountainous area in the north-

west corner and some isolated rocky outcrops and ridges. The most significant of these 

ridges is Malokong Hill situated on the eastern side of the project area. Ridges are known to 

create a multitude of unique habitats for both faunal and floral species increasing the 

expected biodiversity of the area. Ridges also have significant cultural value as historical 

settlements were located on ridges for safety and strategic advantage. Stone walling from 

these historical settlements has been identified on the ridges within the project area. 

The topographical model indicates that the elevation of the project area increases from 955 

metres above mean sea level (mamsl) in the Mogalakwena River valley running through the 

southern part of the project area to 1 265 mamsl on the Malokong Hill on the eastern 

boundary of the project area. 

The majority of the project area has gentle slopes of less than 3.5°. Moderate slopes of 

between 3.6° and 12.1° occur at the foot of the ridge areas. The steepest slopes occur on 

the ridges and range between 12.2° and 46.8°.  

The slope aspect/direction of the project area is not in any specific direction. The project 

area slopes in various different directions as illustrated by the aspect model (Appendix D). 

The relatively flat topography is expected to provide only minimal screening of the proposed 

project. The mountainous area to the north-west and the isolated rocky outcrops and ridges 

will provide screening of the proposed project from those areas on the opposite side of the 

mountains and ridges. 

According to Mucina and Rutherford (2006) the dominant vegetation type of the proposed 

project area and surrounds is Makhado Sweet Bushveld with isolated areas of Central 

Sandy Bushveld. Much of the area has been transformed by subsistence agriculture and 

livestock grazing and little natural vegetation remains. The agricultural and natural 

vegetation will only provide minimal screening of the proposed development. 
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9.1.4.1 Visibility of the Project 

The visibility of the project refers to the viewshed area. Oberholzer (2005) describes this as 

“the geographic area from which the project will be visible”.  

The theoretical viewshed model for the Project was refined to a practical viewshed model 

(Appendix D) with a buffer of 10 km around the proposed infrastructure and divided into 

areas that are likely to experience different categories of visual exposure. Due to the nature 

of the receiving environment it is unlikely that the proposed infrastructure will be noticeable 

beyond this 10 km buffer. The practical viewshed model depicts the area from which the 

proposed Project is likely to be visible. This practical viewshed covers an area of 

approximately 413.5 km². The viewshed areas for the categories are listed in Table 9-4 

below. 

Table 9-4: Viewshed area per category 

Category Impact Viewshed Area 

0 – 5 km Potentially High Visual Exposure 161.4 km² 

5 – 8 km Potentially Moderate Visual Exposure 138.3 km² 

8 – 10 km Potentially Low Visual Exposure 113.8 km² 

9.1.4.2 Sensitive Receptors 

The potential visual receptors identified within the practical viewshed include residents of the 

surrounding farms and small holdings. These visual receptors are indicated in Appendix D. 

A total of 138 potential visual receptor points were identified within the practical viewshed 

area. The number of potential visual receptor points within each category is shown in Table 

9-5. 

Table 9-5: Number of potential visual receptor points per category 

Category Impact Number of Receptor Points 

0 – 5 km Potentially High Visual Exposure 19 

5 – 8 km Potentially Moderate Visual Exposure 79 

8 – 10 km Potentially Low Visual Exposure 40 

 

Residents of the villages within 10 km of the proposed infrastructure are also potential visual 

receptors. The villages in each category are listed in Table 9-6 below. 
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Table 9-6: Villages per category 

Category Villages 

0 – 5 km: Potentially High Visual Exposure 

Bakenberg Traditional Council 

Basogadi 

Ditlotswana 

Malokong 

Malokongskop 

Moshate 

Mothoathoase 

Pudiakagopa 

Rooival 

Sephrane 

5 – 8 km: Potentially Moderate Visual Exposure 

Ga-Mokwena 

Kaditshwene 

Mapela Traditional Council 

Taolome 

8 – 10 km: Potentially Low Visual Exposure 
Haakdoring 

Lyden 

 

The proposed Project will be visible from most parts of the Malokong Hill heritage site. This 

site falls within the category of potentially high visual exposure. 

Road users on the N11 national road, D1958, D3375, D3500, D3505, D3507, D3534, 

D3537, D3550 and D4380 district roads within the practical viewshed area will also have 

views of the proposed Project. The N11 national route is used by tourists travelling through 

Limpopo and to Botswana and Zimbabwe. 

Existing mines and associated mining infrastructure have not been considered as visual 

receptors. 

9.1.4.3 Visual Exposure 

Visual exposure is “based on the distance from the project area to selected viewpoints” and 

“tends to diminish exponentially with distance” (Oberholzer, 2005). The Project has a high 

exposure as it will be dominant in the landscape and clearly noticeable to the viewer. This is 

due to the large area covered by the project and the height of the stockpiles, TSF and 

WRDs. 
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9.1.4.4 Visual Sensitivity of the Area 

The visual sensitivity of the area refers to “the inherent visibility of the landscape, usually 

determined by a combination of topography, landform, vegetation cover and settlement 

pattern” (Oberholzer, 2005). The receiving environment of the Project has a high visual 

sensitivity as there are highly visible and potentially sensitive areas in the landscape. This is 

due to the proximity of the Malokong Hill heritage site to the Project. 

9.1.4.5 Visual Sensitivity of the Receptors 

The visual sensitivity of receptors is dependent on the nature of the receptors. Receptors in 

residential areas or nature reserves have a high sensitivity while receptors in industrial or 

mining areas have a low sensitivity. The identified receptors (residents of the villages within 

10 km of the proposed infrastructure, road users) of the Project have a high sensitivity as 

they consist of residential areas situated in scenic areas. The Malokong Hill heritage site is 

also a sensitive receptor of the Project. 

9.1.4.6 Visual Absorption Capacity 

The visual absorption capacity refers to “the potential of the landscape to conceal the 

proposed project” (Oberholzer, 2005). The receiving environment of the Project has a low 

visual absorption capacity because there is little screening by the topography and 

vegetation. 

9.1.4.7 Visual Intrusion 

The visual intrusion of the project refers to “the level of compatibility or congruence of the 

project with the particular qualities of the area, or its sense of place”. Visual intrusion is 

“related to the idea of context and maintaining the integrity of the landscape or townscape” 

(Oberholzer, 2005). The Project has a high visual intrusion as it results in a noticeable 

change and is discordant with the surroundings. 

9.1.5 Surface Water 

A Surface Water Assessment (Appendix G) was undertaken to define the regional and local 

hydrology, define the climate characteristics, assess the surface water quality, do floodline 

modelling and develop a Storm Water Management Plan. An impact assessment was also 

completed and the necessary mitigation measures proposed. 

9.1.5.1 Baseline Hydrology 

South Africa is divided into 19 Water Management Areas (National Water Resource 

Strategy, 2004), managed by separate water boards. The Project area is located within the 

boundaries of quaternary catchments A61G and A62B found in the Limpopo River 

catchment which is Water Management Area number one (WMA 01). 
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9.1.5.1.1 Regional Hydrology 

A. Rainfall and Evaporation 

The regional Mean Annual Precipitation (MAP) and Mean Annual Evaporation (MAE) for 

both quaternary catchments are listed in Table 9-7. 

Table 9-7: Summary of Regional MAP and MAE Estimate 

Quaternary Catchment MAP (mm) MAE (mm) 

A61G 585 1800 

A62B 529 1850 

This data was obtained from the WR2005 manual and provides a general overview of the 

rainfall and evaporation for the quaternary catchments. A more site specific climate analysis 

is provided in Appendix G. 

B. Mean Annual Runoff 

The Mean Annual Runoff (MAR) as obtained from the WR2005 study is an estimation of the 

surface runoff reporting to the outlets of the mentioned quaternary catchments A61G and 

A62B. Placement of infrastructure may potentially reduce the MAR of quaternary catchments 

A61G and A62B; this is due to runoff being contained within these mentioned areas, as per 

GN 704 requirements. 

Area weighting of infrastructure (stockpiles, open pits, TSF, etc.) against the quaternary 

catchment areas is used to assess and quantify the percentage MAR lost within quaternary 

catchments A61G and A62B as a result of the project infrastructure. This is summarised in 

Table 9-8. 

Table 9-8: Summary of loss of MAR million cubic metres due to project infrastructures 

Quaternary 

Catchment 

Total Area 

(km
2
) 

MAR 

(mcm) 

Infrastructure 

Area (km
2
) 

Percentage 

Decrease in 

MAR (%) 

Loss in MAR 

(mcm) 

A61G 927 15.31 2.50 0.27 0.04 

A62B 710 14.97 3.25 0.46 0.07 

From Table 9-8 it is concluded that the loss in MAR due to the project is 0.04 million cubic 

metres (mcm per annum) and 0.07 mcm per annum for quaternary catchments A61G and 

A62B respectively. This accounts for a decrease in MAR for quaternary catchments A61G 

and A62B of approximately 0.27% and 0.46% respectively. 
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The following should be noted: 

■ Table 9-8 provides a total loss of runoff on an annual basis due to the project 

infrastructure, within quaternary catchments A61G and A62B, and does not consider 

the variations in runoff losses during the wet and dry season flows. This was not 

undertaken as a result of the lack of measured flow data within quaternary 

catchments A61G and A62B; and 

■ The total loss of the MAR with respect to groundwater draw down is zero (Appendix 

H); therefore loss in MAR is only likely to be from surface infrastructure placement. 

9.1.5.1.2 Local Hydrology 

A. Site Characterisation 

A field assessment of the current state of the project area was conducted on 15 and 16 

January 2015, with a floodline determination site visit conducted on 10 and 11 June 2015. 

Surface water resources (rivers and drainages) within the project area and in the 

surrounding areas were assessed (Figure 9-15). 

This section summarises the findings of the site visit as follows: 

■ The project area is mainly characterised by flat terrain with isolated parts showing 

hilly terrain with drainage lines traversing the project area. Average slope along 

drainage lines in the infrastructure area is 2%; 

■ The site mainly consists of farms and the villages that surround the proposed mining 

site. The communities use the water from the rivers for domestic purposes, livestock 

watering and irrigation for subsistence farming; 

■ There are two major rivers (Mogalakwena River and Sterk River) located south of the 

project area. The Sterk River is a tributary of the Mogalakwena River. The 

Mogalakwena River flows in a northerly direction and forms a tributary to the 

Limpopo River; 

■ Other non-perennial rivers (Borobela and other unnamed tributaries) located within 

the project area were dry at the time of the site visit. Figure 9-11 to Figure 9-13 

present some of the photos of the project area and local rivers (perennial and non-

perennial); and 

■ Of the three mentioned rivers only the Mogalakwena River is characterised as 

perennial, which means that flow occurs all year round, while flow in the Borobela 

and the Sterk River is usually limited to the wet season (between October to 

January). 
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Figure 9-11: Photos showing combination of flat terrain (looking south west from the 

D4380 road) and hills (looking north east from proposed pit 1 area) within the project 

area 

 

 

Figure 9-12: Photo of the Sterk River (left) taken on the bridge of R518 road looking 

north, and Mogalakwena River (right) taken on an unnamed road looking north-west 
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Figure 9-13: Photos indicating the dry drainages within the project area 

B. Site Specific Rivers and Drainage 

All runoff emanating from the infrastructure area eventually drains into the Mogalakwena 

River via the Borobela River and two unnamed tributaries (Figure 9-14). The unnamed 

tributaries flow along the north-western and south-eastern boundaries of the TSF. 

The D4380 road bisects the infrastructure area and follows a north-westerly direction to the 

settlement of Moshate. This road is made up of more than 20 identified culverts (see 

floodline site visit, Section 4 of the Surface Water Assessment, Appendix G). Runoff 

emanating upstream (north-east) of this road is conveyed through these culverts and 

eventually flows into the Mogalakwena River. 

The majority of the project area falls within the Arcadia soil form (Appendix F). This specific 

soil has high clay content (greater than 55%). The soil has a high infiltration capacity when 

dry due to the presence of large cracks, but once wet they begin to swell thus reducing 

permeability. 
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Due to the flat topography (average slope of 2%), soil characteristics and generally 

undefined drainage pathways which characterise most parts of the project area, ponding of 

surface water will occur during extreme storm events. The majority of ponding is anticipated 

to occur along the D4380 road. 

Three major catchments (project catchments) which drain the project area were identified, 

namely catchment 1, 2 and 3 (Figure 9-14). These catchments capture and convey runoff 

emanating from upstream and within the project area, and eventually contribute to (and 

impact) the downstream runoff of the Mogalakwena River. 

Catchment 1 drains the runoff emanating from the western side of the project area into the 

Borobela River. Within this catchment a runoff trench was identified along the downstream 

side of the D4380 road (Figure 9-14). This runoff trench serves to capture and convey runoff 

in a north-westerly direction into the Borobela River. 

Catchment 2 drains the mid-section of the project area with all runoff emanating from this 

catchment flowing into the unnamed tributary of the Mogalakwena River located along the 

north-western boundary of the TSF. 

Catchment 3 drains the south-eastern side of the project area, with all runoff emanating 

within this catchment flowing into the unnamed tributary of the Mogolakwena River located 

along the south-eastern boundary of the TSF. 

A summary of the rivers and drainage, showing the project catchments are indicated in 

Figure 9-14. 

Refer to Section 9.1.4 for a description of the site topography. 

9.1.5.1.3 Surface Water Quality 

Surface water quality samples have been collected from the Mogalakwena and Sterk River 

on 15 and 16 January 2015. Amongst the identified sampling points within and around the 

project area, most drainages/rivers on the eastern side of the project area were found to be 

dry. Photos of the dry drainages/rivers are presented in Figure 9-13. 

Water samples were submitted to Aquatico Laboratory (Pty) Ltd (Aquatico), a South African 

National Accreditation System (SANAS) accredited laboratory in Pretoria for analysis of their 

physical and chemical quality status. Figure 9-15 indicates the surface water sampling 

locations.  

Water quality results have been benchmarked against the SANS 241-1: 2011 drinking water 

standards. This part of SANS 241 specifies the quality of acceptable drinking water, defined 

in terms of microbiological, physical, aesthetic and chemical determinants, at the point of 

delivery. Water that complies with this part of SANS 241 is deemed to present an acceptable 

health risk for lifetime consumption (this implies an average consumption of 2 L of water per 

day for 70 years by a person that weighs 60 kg). 
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The results were also benchmarked with the General Resource Water Quality Objectives 

(DWS, 2011) and the South African Water Quality Guidelines for Agricultural Use: Irrigation 

(DWAF, 1996) as indicated in Table 9-10 and Table 9-11 below. 

The Resource Water Quality Objectives (RWQOs) are defined by the DWS, based on the 

National Water Act as “clear goals relating to the quality of the relevant water resources” 

(DWAF, 2006a). In South Africa, the South African Water Quality Guidelines (SAWQG) has 

been developed as discrete values that depict the change from one category of fitness for 

use to another (DWAF, 1996). 

The water quality guidelines describe the “fitness for use” of a water resource, while the 

Water Quality Objectives defines “what management action is required” for a water resource. 

The fitness for use of water defines how suitable the quality of water is for its intended use. 

The following fitness for use categories are linked to the SAWQGs: 

■ Ideal – The use of water is not affected in any way; 100% fit for use by all users at all 

times; desirable water quality; 

■ Acceptable – Slight to moderate problems encountered on a few occasions or for 

short periods of time; 

■ Tolerable – Moderate to severe problems are encountered; usually for a limited 

period only; and 

■ Unacceptable – Water cannot be used for its intended use under normal 

circumstances at any time (DWAF, 2006c). 

The generic RWQOs were developed as part of the national water quality assessment study 

(DWS, 2011). For the purpose of this study, the ideal and acceptable standards will be used 

for the assessment of the water quality on the Sterk River and Mogalakwena River. Table 

9-10 present the water quality result benchmarked against the Department of Water and 

Sanitation’s Resource Water Quality Objectives. 

The water quality results are attached in Appendix G of this report. Table 9-9 and Figure 

9-15 below presents the coordinates of the sampling points and Table 9-10, Table 9-11 and 

Table 9-12 present the water quality results benchmarked with SANS 241: 2011 and the 

RWQOs respectively. 
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Table 9-9: Surface water monitoring locations 

Site Name Latitude Longitude 

SW1 -23.97113100 28.69598600 

SW2 -23.90947000 28.7265100 

SW3 -23.87934000 28.68970900 

SW4 -23.95324400 28.78766200 

SW5 -23.92715000 28.75387500 

*All coordinates are in decimal degrees using the Geographic (latitude and longitude) WGS 1984 coordinate 

system 

SW1 is on the Sterk River outside the project area. The sample was taken under the bridge 

on the R518 road. The river is flowing is a north-easterly direction where it joins the 

Mogalakwena River inside the project area. 

SW2 is a monitoring point on the Mogalakwena River after the Sterk River confluence. This 

monitoring point is still within the boundaries of the project area. 

SW3 is an upstream point in relation to the project area, in the Mogalakwena River. This 

point is outside of the project area. Water quality at this point will be used for comparison 

against the downstream point to establish if there are any changes or impacts of selected 

water quality parameters resulting from the proposed mining activities. 

SW4 is a downstream point on the Mogalakwena River which is outside the project area. 

Water quality results from this point will represent the upstream water quality before it 

passes through the project area. 

SW5 is a point on the Mogalakwena River within the project area. This is a point within the 

project area (located below Sepharane village) before the Sterk River joins the 

Mogalakwena River. 

Watercourses or drainage lines that were identified within the infrastructure area were dry at 

the time of site visit and sampling was not possible, the dry drainages/rivers can be seen on 

Figure 9-14. 
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Figure 9-14: Site drainage 
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Figure 9-15: Surface water sampling points 
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Table 9-10: Water quality results benchmarked against the SANS 241-1:2011 Drinking Water Quality Standards 
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Class I (Recommended) <1000 <10 <200 N/S <400 <150 <70 <200 <50 <0.2 <0.1 <150 5-9.5 <0.3 <1 <1 

Class II 

(Max. Allowable) 
1000-

2400 
10-20 

200-

600 
N/S 400-600 150-300 

70-

100 

200-

400 

50-

100 
0.2-2 0.1-1 

150-

370 

4-5 or 

9.5-

10 

0.3-

0.5 
1-2 1-1.5 

Duration 
70 

years 

70 

years 

70 

years 
N/S 70 years 70 years 

70 

years 

70 

years 

70 

years 

70 

years 

70 

years 

70 

years 

No 

Limit 

1 

year 
None 

1 

year 

2015/01/15 SW01 78.00 0.55 11.30 30.30 3.41 7.38 2.94 7.82 3.33 0.00 0.00 9.80 7.77 0.00 0.15 0.13 

2015/01/15 SW02 86.00 0.33 11.90 39.10 3.70 8.33 3.80 9.93 2.45 0.00 0.00 11.70 7.79 0.00 0.09 0.09 

2015/01/15 SW03 84.00 0.35 11.00 35.20 3.61 8.29 3.25 10.60 2.43 0.00 0.00 12.40 7.95 0.00 0.05 0.13 

2015/01/15 SW04 371.00 0.30 53.70 197.00 43.20 33.80 28.80 57.40 4.31 0.00 0.00 57.30 8.43 0.00 0.04 0.52 

2015/01/15 SW05 339.00 0.31 51.00 210.00 19.00 31.80 24.50 51.60 3.85 0.00 0.00 51.30 8.41 0.00 0.09 0.67 

*Unit for parameters = mg/L 
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A. Water Quality Analysis Results Compared against the Sans 241-1: 2011 Drinking Water 

Standards 

The overall surface water quality of the sampled points falls within the recommended water 

quality concentration limits (Class I and II – SANS 241-1:2011). 

In general, water quality at the sampled sites did not indicate any elevated element 

concentrations. High flows that were observed during sampling may have also contributed to 

dilution of concentration levels of analysed parameters. 
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Table 9-11: Water quality results benchmarked against the South Africa Water Quality Guidelines: Agriculture Irrigation 

Date 

Sample ID 
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Ideal 90 0.1 0.2 0.2 1 115  5 0.02 <6.5 5  2 

Not Acceptable >540 >1.0 >5.0 >2.0 >5.0 >460  >20 >10.0 >8.4 >20  >15.0 

2015/01/15 SW01 78.00 -0.001 -0.001 -0.004 -0.002 7.82 3.33 0.00 0.00 7.77 0.00 0.15 0.13 

2015/01/15 SW02 86.00 -0.001 -0.001 -0.004 -0.002 9.93 2.45 0.00 0.00 7.79 0.00 0.09 0.09 

2015/01/15 SW03 84.00 -0.001 -0.001 -0.004 -0.002 10.60 2.43 0.00 0.00 7.95 0.00 0.05 0.13 

2015/01/15 SW04 371.00 -0.001 -0.001 -0.004 -0.002 57.40 4.31 0.00 0.00 8.43 0.00 0.04 0.52 

2015/01/15 SW05 339.00 -0.001 -0.001 -0.004 -0.002 51.60 3.85 0.00 0.00 8.41 0.00 0.09 0.67 

*Unit for parameters = mg/l 
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B. Water Quality Analysis results compared against the South Africa Water Quality 

Guidelines for Irrigation 

SW04 and SW05 samples have shown high Total Dissolved Solids (TDS) concentrations 

which exceed the ideal standard, but still below the maximum acceptable standard of 

540 mg/L. The TDS are a measure of the quantity of various inorganic salts dissolved in 

water which is normally used as an indicator of the salinity of the water.  

The pH values for SW04 and SW05 also exceeded the maximum acceptable standards for 

irrigation. 
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Table 9-12: Water quality results benchmarked against the Resource Water Quality Objectives developed for National Water Quality 

Assessment Study (DWS, 2011) 

Date 
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Acceptable 350 10 120 N/A 165 80 100 92.5 50 N/A N/A <150 >8.0 N/A 0.044 1 

Ideal 200 6 40 N/A 80 10 70 70 25 N/A N/A 
150-

370 

≥6.5 - 

≤8 
N/A 0.015 0.7 

  
                

2015/01/15 SW01 78.00 0.55 11.30 30.30 3.41 7.38 2.94 7.82 3.33 0.00 0.00 9.80 7.77 0.00 0.15 0.13 

2015/01/15 SW02 86.00 0.33 11.90 39.10 3.70 8.33 3.80 9.93 2.45 0.00 0.00 11.70 7.79 0.00 0.09 0.09 

2015/01/15 SW03 84.00 0.35 11.00 35.20 3.61 8.29 3.25 10.60 2.43 0.00 0.00 12.40 7.95 0.00 0.05 0.13 

2015/01/15 SW04 371.00 0.30 53.70 197.00 43.20 33.80 28.80 57.40 4.31 0.00 0.00 57.30 8.43 0.00 0.038 0.52 

2015/01/15 SW05 339.00 0.31 51.00 210.00 19.00 31.80 24.50 51.60 3.85 0.00 0.00 51.30 8.41 0.00 0.09 0.67 

*Unit for parameters = mg/l 
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C. Water Quality Analysis results compared against the Resource Water Quality Objectives 

The following can be concluded from the water quality results: 

■ Sites SW02, SW03 and SW05 have shown elevated levels of ammonia 

concentrations which were above the SAWQG concentration limits;  

■ TDS, Chlorides and Calcium levels at SW04 and SW05 also exceeded the ideal 

standards whilst still within the acceptable standards; and 

■ SW04 and SW05 have shown higher pH levels which are above the SAWQG’s limits. 

High ammonia levels in the above mentioned points can likely be as a result of organic 

pollution such as fertilizer runoff from the cultivated areas and municipal wastes from built up 

areas such as Mokopane, Sekgagapeng, Maroteng and Ga-Pila and their surrounding 

industrial areas are also likely to contribute to the high ammonia levels. 

Possible source of chlorides and calcium could likely be related to agricultural runoff 

(fertilzers), wastewater discharge from industries and municipalities or either from calcium-

containing rocks and minerals in which the river flow through. 

9.1.5.2 Flood Hydrology 

To understand and manage the risk of flooding to the proposed infrastructure layout, and to 

ensure compliance with Condition 4 of GN R 704, it is necessary to determine the 1:50 year 

and the 1:100 year floodlines for a section of the Borobela River, together with minor 

tributaries of the Mogalakwena River which pass near the proposed infrastructure. 

To define drainage lines near the proposed infrastructure for floodline modelling, the 

following process was followed: 

■ The existing 1:50 000 topographical river dataset was compared to a 0.5 m spatial 

resolution Digital Elevation Model (DEM) created from 0.5 m Light Detection and 

Ranging (LIDAR) contour survey data; 

■ High resolution aerial imagery with a spatial resolution of 10 cm was assessed for the 

appearance of any drainage lines; and 

■ A stream definition process was run in Arc Hydro, an extension of ArcGIS 10.2, using 

the above mentioned DEM. 

A combination of the above processes resulted in four non-perennial systems draining the 

area associated with the location of proposed surface infrastructure on site. Figure 9-14 

indicates the resulting non-perennial drainage lines (Tributary A to E) on which floodline 

modelling was conducted, as well as the 1:50 000 topographical rivers.  

The methodology used to develop the hydraulic model is described in Section 4 of Appendix 

G. 
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9.1.5.2.1 Model Development 

Development of the hydraulic model includes the following steps: 

■ Creation of a DEM from the topographical survey data; 

■ Digitising the stream centre lines and flow paths using HEC-GeoRAS; 

■ Generating cross-sections approximately every 100 m through the watercourses 

using HEC-GeoRAS; 

■ Importing geometric data, adding hydraulic structures, entering the Manning’s ‘n’ 

values, entering peak flows and normal depth upstream and downstream boundary 

conditions, and performing steady mixed flow regime hydraulic modelling within HEC-

RAS to generate flood levels at modelled cross-sections; and 

■ Importing flood levels and projecting levels onto the DEM using HEC-GeoRAS to 

determine the flood inundation areas. 

Please refer to the Assumptions and Limitations section in the Surface Water Assessment, 

Appendix G for more details.  

9.1.5.2.2 Flood Modelling Results 

The 1:50 and 1:100 year floodlines are illustrated on Figure 9-16. The following results were 

obtained from the flood modelling: 

■ Tributary A and B: The 1:100 year flooding will impact on the proposed fences, storm 

water trench, dirty water trench and lower grade stockpile along the Borobela River 

(Tributary A) and an unnamed tributary (Tributary B) of the Borobela; 

■ Tributary C: Flooding occurs on the southern end of Pit 1, the northern side of the 

TSF, and the north-western boundary of the return water dam. Flooding is primarily 

due to the flat topography around the vicinity of the project area, together with poorly 

defined drainage paths; 

■ Tributary D: The 1:100 year flooding impacts the proposed fences, low grade 

stockpile, lower grade stockpile, PCD, dirty water trench, site road, pipeline and 

storm water trench; 

■ Tributary E: The backing up of the flood water along the D4380 road will move in a 

north-westerly direction flooding the TSF, fence, site road and storm water dam; and 

■ Overbank flow occurs over most of the modelled rivers specifically tributary E and 

tributary C. This is due to the topography of the area being flat, resulting in flows not 

being contained within the rivers/drainage paths. The D4380 road which bisects the 

project area, causes backing up of flood waters due to the flat topography, the poorly 

defined drainage paths and insufficient capacity of the culverts/bridges in some 

areas, to cater for the 1:50 year and 1:100 year peak discharges. 
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Figure 9-16: Floodlines 
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9.1.6 Groundwater 

A Groundwater Assessment (Appendix H) was undertaken in support of the EIA to 

determine groundwater users and characteristics of the groundwater in the area (depth, flow 

etc.). 

9.1.6.1 Hydrocensus 

A detailed hydrocensus survey was conducted within a 5 km radius of the proposed pit area 

during December 2014. 

During the hydrocensus a total of 73 boreholes were identified (Figure 9-17). From the 73 

boreholes:  

■ One borehole was equipped with a wind pump that was not in use;  

■ Eight boreholes were equipped with hand pumps, but were not in use;  

■ Thirty three (33) were private boreholes;  

� Twenty seven (27) of the 33 were in use; and  

■ Thirty one (31) boreholes are municipal or DWS boreholes;  

� Twenty eight (28) boreholes were used for community water supply.  

Most of the boreholes are applied for domestic/gardening use or as community water supply 

sources. Thirty-six (36) of the 73 boreholes were open and accessible for groundwater 

monitoring and water sampling purposes. The rest of the boreholes could not be sampled as 

the boreholes were closed or the pumps were not working. From the open boreholes, 17 

water levels could be measured. 

The average groundwater level for the surveyed area was 5.5 m below ground level (bgl), 

ranging between 0.72 m and 27 m bgl, average 19 m bgl. Six additional boreholes were 

drilled by Digby Wells, as shown in Figure 9-17. The water strike depths varied between 

20 m and 40 m bgl, at the weathered contact zone and fractured rock zone, respectively. 

Groundwater levels showed a 92% correlation with surface topography, suggesting that 

groundwater flow generally follows topography and takes place under semi-confined 

conditions (Figure 9-18). 
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Figure 9-17: Hydrocensus and drilled boreholes 
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Figure 9-18: Correlation graph for the recent hydrocensus data 

9.1.6.2 Geophysical Survey 

Earth materials conduct electricity because of fluids that they contain in pores and fissures. 

This is known as electrolytic conduction. The electrolytic conductivity of a rock depends on 

the conductivity of the contained water or fluid and the amount and the manner in which the 

water is distributed within the rock. It is therefore evident that the resistivity/conductance vary 

with porosity, cementation, degree of saturation and amount of dissolved solids in the water. 

Moreover, under certain circumstances the water may not be free to move, being 

immobilized by clay, which results in argillaceous rocks being generally more conductive 

than arenaceous rocks. A resistivity survey data provided by Pamish was utilised to verify 

the position of faults and dykes in the mining area. 

Two geophysical surveying methods were utilised by Digby Wells during the ground 

geophysical survey; these were the EM and Magnetic methods. The EM survey was 

conducted using a Geonics EM 34-3 instrument, with a coil separation of 20 m and utilising 

the vertical and horizontal dipole orientations. Three lines were surveyed and marked in the 

field using a handheld Global Positioning System (GPS) for reference and targeting 

purposes. Station spacing was set at 10 m to ensure that possible vertical to sub-vertical 

features could be detected. The line directions were chosen to intersect possible geological 

structures perpendicular to strike. The brief description of the geophysics method applied 

and the findings are discussed in the geophysics report attached to Appendix H of this 

report. 
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9.1.6.3 Percussion Drilling Programme 

Digby Wells appointed Inyathi Drilling to carry out percussion drilling in May 2015 at the 

proposed project site. Percussion drilling was carried out to refine the current understanding 

of local groundwater flow dynamics, including the understanding of hydrostratigraphic units, 

their water-bearing characteristics and source(s) - receptor(s) linkages. The following 

information was compiled and recorded during the drilling programme: 

■ Geology logged by a qualified and experienced hydrogeologist per one metre 

intervals; 

■ Borehole diameter; 

■ Penetration rates per metre; 

■ Water strike depth(s); 

■ Individual water strike yields; 

■ Cumulative final blow yield; 

■ Final borehole depth and construction; and 

■ Final rest or Static Groundwater Level. 

The results can be found in Appendix H of this report. 

9.1.6.4 Aquifer Testing Programme 

Aquifer testing was undertaken by Digby Wells in May 2015 to define the different aquifer’s 

hydrogeological parameters and response. A summary of the aquifer testing programme and 

interpretation of results are presented in this section, as well as the resulting hydrogeological 

parameters derived from the tests. Appendix H presents the detailed finding of the aquifer 

testing programme. 

Drawdown influenced by fluctuating pumping rates should rely on an accurate description of 

the recovery data. The water level recovery of a pumped aquifer can be interpreted in the 

same way as the drawdown by using diagnostic plots. Through a simple transformation of 

the time variable, Agarwal (1980) devised a procedure that uses solutions developed for 

drawdown analysis (i.e. the Theis type-curve) to analyse water level recovery data. 

A total of five pumping test have been conducted. Slug tests were performed on BH3 and 

BH4 due low yields. No observation boreholes were available close to the boreholes tested 

and therefore Storativity (S) could not be derived because using one well pump tests, only 

the value of Transmissivity (T), but not S, can be determined (Fetter, 2001). 

The aquifer parameters derived from the analysis of the tests include the following: 

■ Hydraulic Conductivity (K) in m/d; and 

■ Transmissivity (T) in m2/d. 
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The average transmissivity for the project area was 33 m2/day, varying between 0.2 m2/day 

and 56 m2/day. A summary of the aquifer testing results, data and graphs are presented in 

Appendix H.  

Transmissivity values calculated can be related to the granite rocks of the Lebowa Granite 

Suite found in the project area. The yield and the calculated T values can be linked to 

fractured aquifers that are linked to dykes; and weathered aquifers in locally deeply 

weathered major structures. Granite of the Lebowa Suite is crystalline and known for poor 

yields. 

9.1.6.5 Groundwater Quality Results 

Six samples collected during the hydrocensus and five samples collected during the 

pumping test were submitted to Aquatico for analysis. 

The following field parameters were measured during the hydrocensus: 

■ pH; 

■ TDS; 

■ Electrical Conductivity (EC); and 

■ Temperature. 

9.1.6.5.1 Data Quality Assessment 

According to Standard Methods for the Examination of Water and Waste Water (American 

Public Health Association, 1999), the following procedures should be conducted to assess 

the correctness of analyses: 

■ Calculation of Charge Balance Error (CBE); 

■ Comparison of measured and calculated TDS; 

■ Calculation of TDS to EC ratio; and 

■ Measured TDS to EC ratio. 

In addition, comparison of field and laboratory measured data can be invaluable for 

identifying potential data quality issues. The details regarding each of the procedures can be 

found in Appendix H. 

9.1.6.5.2 Chemistry Analysis 

Groundwater and surface water characterisation was undertaken to determine: 

■ The presence of different aquifers; 

■ Potential linkages between aquifers; and 

■ Groundwater flow paths. 
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During the hydrocensus it was possible to sample 36 open and accessible boreholes. Six 

groundwater samples collected during the hydrocensus (December 2014) and five samples 

collected during aquifer testing (May 2015), were sent for inorganic analysis to Aquatico. 

Laboratory certificates are presented in Appendix H. 

The groundwater chemistry data and surface water data is plotted on a Piper diagram to 

determine whether there are any groupings or trends within the data. Groundwater samples 

collected during a recent (i.e. 2014) hydrocensus presented generally the regional 

geogenic/ambient groundwater quality with a Ca -Mg- -HCO3 water type as represented by 

literature information of DWS groundwater samples for the region. 

The Ca -Mg- HCO3 facies suggests weathering of silicate and ferromagnesian minerals as a 

major source of mineralization. The Ca- Mg--HCO3 water indicates a relatively young 

groundwater (HCO3 instead of Cl dominance for older, more evolved water). 

The groundwater quality results were benchmarked against the SANS 241:2006 standards 

for drinking water and are shown in Table 9-14. These results represent the baseline 

groundwater quality for the proposed mining area. 

Sample VBH23 (Mosate village) was taken from an open/uncovered borehole with steel 

casing and is not in use. Sample VH75 (Rooivaal village) was sampled from a household 

borehole and the other four boreholes (VBH40, VBH51, VBH58, VBH67) were sampled from 

community water supply boreholes across the project area (Appendix H). 

The Piper diagram presenting the groundwater characteristics (Figure 9-20) shows that 

groundwater underlying the proposed mining area plots in the left quarter, indicating calcium-

magnesium-bicarbonate dominance – typically clean or recently recharged groundwater. 

The following groundwater quality observations were made: 

■ Boreholes VBH51 and VBH67 fall in the Class I water quality range, of SANS 

241:2006 drinking water guidelines. Borehole VBH51 is located west from Eseldrift 

village and represents an up gradient water sample. Borehole VBH67 is located 

outside the village near the Mapela Traditional Council; 

■ Borehole VBH58 is located along the southern boundary of the project area, near the 

village of Sepharane. The water quality falls in the Class II water quality range due to 

elevated chloride (351 mg/L), magnesium (83.1 mg/L) and fluoride (1.11 mg/L) 

concentrations; 

■ The following boreholes have dissolved element concentrations that exceed the 

maximum allowable Class II concentrations and are therefore classified as Class III 

water – not suitable for human consumption: 

� Borehole VBH23 has an elevated manganese concentration (1.54 mg/L) and is 

located within the Mosate village. The manganese concentrations are most 

probably related to the local geology; 
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� Borehole VBH40 has an elevated fluoride concentration (1.58 mg/L) and is 

located at Lyden village. Elevated fluoride concentrations are most often 

associated with granitic formations; 

� Borehole VBH75 has an elevated nitrate concentration (63.70 mg/L) and is 

located within Rooivaal village. The high nitrate concentration is most probably 

related to discharge from a nearby pit latrine or septic tank; 

� Borehole FBH1 has elevated chloride (889 mg/L), calcium (307 mg/L) and 

fluoride (1.88 mg/L) concentrations, above the SANS 241:2006 Class II guideline 

values; 

� Borehole BH02 has elevated chloride (666 mg/L) and magnesium (125 mg/L) 

concentrations, above the SANS 241:2006 Class II guideline values; 

� Borehole BH03 has elevated chloride (1 845 mg/L), calcium (554 mg/L), 

magnesium (116 mg/L) and sodium (436 mg/L) concentrations, above the SANS 

241: 2006 Class II guideline values; and 

� Borehole BH04 has an elevated magnesium concentration (156 mg/L) above the 

SANS 241: 2006 drinking water standard. 

Elevated concentration of determinants mentioned above, might be occurring naturally. 

VBH51, VBH40 and BH5 groundwater samples illustrated the same water type facies as the 

surface water samples (Table 9-13). The groundwater resource, associated with the shallow 

weathered aquifer will be the primary receptor of contamination from the mine residue 

deposits (e.g. WRDs, sludge ponds, TSF) and will serve as a pathway for contaminants. 

Table 9-13: Sampled surface water and boreholes water type 

BHID Sample Type Water Type 

VBH51 Groundwater Ca-Na-Mg-HCO3-Cl 

VBH40 Groundwater Ca-Na-Mg-HCO3 

VBH23 Groundwater Ca-Mg-Na-HCO3-Cl 

VBH58 Groundwater Mg-Na-Ca-Cl-HCO3 

VBH67 Groundwater Mg-Ca-Na-HCO3 

VBH75 Groundwater Mg-Ca-HCO3-Cl 

FBH1 Groundwater Ca-Na-Cl 

BH 02 Groundwater Mg-Na-Ca-Cl-HCO3 

BH 03 Groundwater Ca-Na-Cl 

BH 04 Groundwater Mg-Na-Cl-HCO3 

BH 5 Groundwater Na-Mg-Ca-HCO3 

SW01 Surface Water Ca-Na-Mg-HCO3-Cl 
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BHID Sample Type Water Type 

SW02 Surface Water Na-Ca-Mg-HCO3-Cl 

SW03 Surface Water Na-Ca-Mg-HCO3-Cl 

SW04 Surface Water Na-Mg-Ca-HCO3-Cl 

SW05 Surface Water Na-Mg-Ca-HCO3-Cl 

 

 

Figure 9-19: Piper diagram of surface water samples and groundwater samples 
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Figure 9-20: Piper diagram of sampled boreholes 
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Table 9-14: Water quality compared to SANS 241: 2006 
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Class 

I 
(Recommended) 

<100

0 
<10 <200 N/S <400 <150 <70 <200 <50 <0.2 <0.1 <150 

5-

9.5 

<0.

3 
<1 <1 

Class 

II 

(Max. Allowable) 

1000

-

2400 

10-

20 
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N/S 

400-

600 

150-

300 

70-
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400 

50-

100 
0.2-2 0.1-1 

150-
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4-5 

or 

9.5-

10 

0.3-

0.5 
1-2 

1-

1.5 
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7 
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7 
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s 
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7 
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7 
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7 
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7 
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7 
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s 

7 
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s 

7 
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No 
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1 
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2014/12/3

1 
VBH51 

220,0

0 
0,37 35,20 

135,0

0 
14,80 37,70 10,60 34,50 2,94 0,00 0,00 38,80 8,29 

0,0

0 
0,02 

0,5

6 

2014/12/3

1 
VBH40 

351,0

0 
3,20 39,10 

249,0

0 
6,97 77,90 16,00 42,00 1,60 0,00 0,00 62,90 7,80 

0,0

0 
0,02 

1,5

8 
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1 
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433,0

0 
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228,0

0 
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0,10 

0,8

1 
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381,0
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0 
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0,0
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0,02 
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1 
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1 
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0 
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0 
25,00 69,20 44,60 66,40 6,57 0,00 0,00 85,90 8,09 

0,0

0 
0,02 

0,5

1 
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1 
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00 

63,7

0 
134,00 

293,0

0 

121,0

0 

133,0

0 
97,20 66,10 6,01 0,00 0,00 

160,0

0 
8,28 

0,0

0 
0,02 

0,3

0 
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00 
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0 
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0 
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0 
1,14 0,00 0,00 
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0 
7,26 

0,0

0 
0,02 
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8 
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00 
9,85 666,00 
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0 
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0 
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0 
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0 
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0,0
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6 
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00 
0,12 
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0 
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0 
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0 
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0 
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0 
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0 
7,08 0,75 0,54 
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0 
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0 
0,24 
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0 

2015/05/2
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00 
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0 
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0 
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0 
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0 

220,0

0 
6,25 0,00 0,17 
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0 
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Red = concentrations exceeding the maximum allowable SANS 241:2006 drinking water quality range 
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9.1.7 Groundwater Numerical Model 

Numerical groundwater modelling can be considered to be one of the most reliable methods 

of anticipating and quantifying the likely impacts on the groundwater regime. The model 

construction is summarised below and should be read with the details in Appendix H. Fetter 

(2001) described modelling as a method to understand why a system is behaving in a 

particular observed manner or to predict how it will behave in the future. 

9.1.7.1 Model Construction 

The lateral extent of the model domain was 37 800 m (X) by 44 600 m (Y), with 649 rows 

and 489 columns. The cell dimensions at the project area were set at 25 m by 25 m, 

expanding to 50 m by 50 m and 100 m by 100 m towards the outer limits of the model 

domain.  

9.1.7.2 Model Boundaries 

Model boundaries were selected based on the available hydrogeological and geological 

information available for the site, as well as the conceptual model constructed for the site. 

Sometimes it is not practical to extend the model domain to physical boundaries that may 

exist; in this instance it is acceptable to use artificial boundary conditions (e.g. general head 

boundaries). 

No flow boundaries were selected for the northern, north-eastern and south-western extents 

of the model domain, based on quaternary catchment limits and topographical divides. A 

large geological structure runs SW-NE at the southern boundary of the model domain. This 

structure was set as a general head boundary, as was the geological contact between 

igneous and sedimentary units at the south-western extent of the model extent. The 

Mogalakwena River was set as a river boundary for the north-western model extent. The 

numerical model boundaries are shown in Appendix H. 

9.1.7.3 Hydraulic Properties 

The initial water levels were interpolated using the hydrocensus and newly drilled borehole 

water levels, using the Bayesian interpolation methods. The model hydraulic parameters are 

summarized below. These parameters are based on the results of the desktop review, as 

well as data received from Digby Wells. 

The transmissivity for the upper weathered unit was set between 2 m2/day and 3 m2/day, 

with the fractured gabbro-norite transmissivity set between 10 m2/day and 15 m2/day, and 

the geological structures set between 75 m2/day and 100 m2/day. The average transmissivity 

for the system was 24 m2/day, which is reasonable for the project area. Vertical anisotropy 

was set as 0.5 in Layer 1 and 1 in Layer 2, with regional recharge set as 3.8% of MAP. 

Recharge to the TSF during the operational phase was set as 10% of MAP, based on 

Hodgson & Krantz (2008). 
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9.1.7.4 Flow Model 

9.1.7.4.1 Steady State Calibration 

Using the parameters as described, a steady state model was constructed for the period of 

January 2015 to June 2015 using head observations from the Digby Wells hydrocensus and 

drilling campaign. The steady state calibration achieved a 75% correlation between 

calculated and observed hydraulic heads, however the results were not considered 

representative for the site and further transient state calibration was conducted using the 

same dataset. Figure 9-21 shows the correlation graph for steady state calibration. 

 

Figure 9-21: Steady state calibration results 

9.1.7.4.2 Transient Calibration State 

Using the same dataset as described above, transient state calibration was conducted for 

the period between January 2015 and June 2015. The transient state calibration achieved a 

97% correlation between calculated and observed head values, with a root mean square 

error of 5.2 which is acceptable for the site extent (Mandle, 2002). Figure 9-22 shows the 

transient state calibration results. 
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Figure 9-22: Transient state calibration results 

9.1.7.5 Transport Model 

The contaminant transport parameters (e.g. longitudinal and transverse dispersivity) for the 

aquifers were not known, thus literature values were used. Refer to Appendix H for a 

summary of the various transport parameters applied in the model. Chemical reactions 

between rocks and elements dissolved in the water were not taken into consideration during 

simulations. Longitudinal dispersivity was taken as 50 m for layer 1 and 25 m for layer 2, 

which is approximately 10% of the anticipated maximum transport distance. Seepage from 

the TSF was modelled with the recharge package (source) using recharge values of 3% to 

4% of the MAP. 

No specific contaminant of concern was identified at the site (Digby Wells, 2015), thus a 

value of 100% concentration was applied to the TSF area to simulate the potential 

contamination plume migration at the site. No detailed geochemistry data conclusive in 

identifying a particular contaminant of concern and its associated concentrations was 

available for the site, thus no calibration was possible for the contaminant transport model. 

Table 9-15: Transport model parameters 

Layer No. 
Thickness 

(m) 

Sorption 

Coefficient 

(L/mg) 

Molecular 

Diffusion 

(m
2
/s) 

Longitudinal 

Dispersivity 

(m) 

Transverse 

Dispersivity 

(m) 

1 20 0 0 50 5 

2 80 0 0 25 2.5 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 131 

 

9.1.7.6 Model Scenarios 

The following scenarios were run using the transport model for the LoM (i.e. 30 years) and 

closure phases (i.e. 100 years): 

■ Base Case scenario, where the TSF is lined using a Class C liner and rehabilitated 

and capped during closure phase; 

■ Scenario 1, where the TSF is unlined and rehabilitation and capping takes place in 

the closure phase; 

■ Scenario 2, where the TSF is unlined and no rehabilitation or capping takes place in 

the closure phase; and 

■ Scenario 3, where the TSF is lined and no rehabilitation takes place in closure phase. 

9.1.8 Geochemistry 

Various geochemistry tests were completed on hanging wall (waste rock) and tailings 

material to classify these waste streams as per the NEM:WA and DWS guidelines for 

classifying and identifying potential risks associated with the storage of waste material on 

site. The report is attached in Appendix I. 

9.1.8.1 Sampling and Laboratory Tests 

All samples were sent to Waterlab (Pty) Ltd where standardised regulatory methods were 

used to prepare and analyse the samples. Samples FS7520, FS7508 and FS7481 were 

hanging wall samples representing the waste rock material to be temporarily stored on site. 

Samples MMLA and MMLB are two samples compiled from tailings material samples. All 

material were sampled by the client and delivered to Digby Wells for processing and 

submission to the laboratory. The following tests were performed on the five samples: 

■ Acid-Base Accounting (ABA); 

■ Nett Acid Generation (NAG); 

■ X-ray Diffraction (XRD); 

■ X-ray Florescence (XRF); and 

■ Reagent/Distilled Water leachate tests 

9.1.8.2 Results Interpretation 

The laboratory results were assessed against various guidelines from the United States 

Environmental Protection Agency (US EPA), World Health Organisation (WHO), and the 

guidelines as set out in the NEM:WA to determine the potential environmental and human 

risks, as well as to determine the waste type and classification of the tailings and waste rock 

material. 
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Along with the evaluation of the results against various standards, the mineralogy and 

chemical composition of the samples were interpreted to understand where any possible 

contamination can originate from. 

Based on the ABA and NAG results the following can be concluded: 

■ The waste rock samples show no potential for acid generation with a high 

neutralising potential and thus Acid Rock Drainage (ARD) formation is not a risk and 

high metal leach or seepage of contaminants due to an acidic environment is not 

seen as a potential environmental impact; 

■ The two tailings material samples show a low risk for acid forming potential. 

However, a neutralising capacity is also observed due to the mineralogy. The ARD 

potential of the material is however uncertain and a larger amount of samples is 

recommended to be tested to allow a statistical distribution and a higher level of 

certainty; and 

■ The acid generating potential in the tailings material is most likely due to the siderite 

content being exposed to alkaline conditions that can potentially lead to siderite 

forming small amounts of acid. 

9.1.8.3 Waste Classification 

The outcome of the sample classification is a Type 3 waste for all samples (moderate 

risk/hazard) due to some elements being above the ideal Total Concentration Threshold 

(TCT) concentrations. 

9.1.9 Air Quality 

An Air Quality Impact Assessment (Appendix J) was undertaken to identify the potential 

concerns and develop management measures to optimise the Project benefits and minimise 

adverse impacts that may result from the operations. 

Baseline monitoring and assessment of atmospheric pollutants was appraised using data 

hosted at the South African Air Quality Information System (SAAQIS) database from the Air 

Quality Monitoring Station in Mokopane, owned by the DEA. The database contains 

measurement for known priority pollutants, recording data based on the recommended 

averaging period. Archived measurements from January 2013 to date are used to assess 

background levels of pollutants. 

9.1.9.1 Sulphur dioxide (SO2) 

The daily level of SO2 at the station was below the South African standard of 48 parts per 

billion (ppb) (125 µg/m3) during the monitoring period. September 2013 had the highest level 

of SO2, exceeding 30 ppb (Figure 9-23) with the lowest levels being in January 2014. In 

comparison with the WHO guideline of 125 µg/m3 (48 ppb) the ambient concentration is not 

exceeded. 
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Figure 9-23: Daily SO2 at Mokopane station 2013- 2015 (SAAQIS, 2015) 

9.1.9.2 Nitrogen Dioxide (NO2) 

Figure 9-24 shows the hourly NO2 recorded at the Mokopane station. The NO2 records are 

below the South African Standard of 106 ppb (200 µg/m3). The NO2 increase from July and 

begin to decline after October. Data gaps are observed in 2013 and 2014 respectively. It is 

believed that the increase observed in the level of NO2 is a result of the weak wind speed 

and the low surface temperature during this period, as both conditions do not favour the 

dispersion of pollutants. The NO2 levels are below the International Finance Corporation 

(IFC) standard of 106 ppb (200 µg/m3).  

 

Figure 9-24: Hourly NO2 at Mokopane station 2013- 2015 (SAAQIS, 2015) 
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9.1.9.3 Particulate Matter (PM10) 

The daily PM10 concentrations measured at the station (Figure 9-25) show that the South 

African Standard 75 µg/m3 was exceeded four times during the period under review. The 

highest daily PM10 concentration measures reached ~150 µg/m3 in September 2014. The 

lowest of PM10 levels are experienced around January 2013. The highest ambient 

concentration observed is twice the current standard. The WHO guideline (50 µg/m3) that 

IFC subscribes to is exceeded on several occasions as observed in Figure 9-25. 

 

Figure 9-25: Daily PM10 at Mokopane station 2013- 2015 (SAAQIS, 2015) 

9.1.9.4 Particulate Matter (PM2.5)  

Figure 9-26 shows the PM2.5 levels recorded at the station from 2013 to 2015. From July to 

October 2013 the recorded levels exceeded the current limit of 65 µg/m3 and began to 

decline with the lowest recorded in February and March 2014. The wind speed usually peaks 

during the months of July, August and September. This might explain why ambient 

concentrations are higher during those months. The future limit (1 January 2016 – 31 

December 2029) will be 40 µg/m3. The ambient PM2.5 levels are observed to have 

exceeded the WHO guideline of 25 µg/m3 especially during the months of May through to 

August of 2013 and 2014 respectively due to increased wind speeds (Figure 9-25). 
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Figure 9-26: Daily PM2.5 at Mokopane station 2013- 2015 (SAAQIS, 2015) 

9.1.9.5 Ozone O3 (ppb) 

Figure 9-27 shows the eight hourly running average data recorded for O3. No data was 

recorded before November 2013. The data recorded in December 2013 was below the limit 

of 61 ppb. It is worth mentioning that the available data is not sufficient to assess 

background conditions of this pollutant in the area accurately. At the time of the assessment, 

this was the data available. 

 

Figure 9-27: Eight hour running O3 at Mokopane station 2013- 2015 (SAAQIS, 2015) 
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9.1.9.6 Carbon Monoxide (CO) 

Figure 9-28 shows the hourly CO concentration measured at the station. Throughout the 

period under review, the levels were below the South African Standard of 26 parts per 

million (ppm). The highest concentration of 5 ppm measured in the month of June 2013 

might be attributed to a once off incident, because the general background levels are below 

3 ppm. 

 

Figure 9-28: Hourly CO at Mokopane station 2013- 2015 (SAAQIS, 2015) 

9.1.9.7 Sensitivity Analysis and No-Go Areas 

Wind-blown dust from TSFs on the Witwatersrand has been studied extensively (Ojelede et 

al, 2009). Ambient aerosol concentrations during storm episodes, especially at high wind 

speed (>10 m/s) can impact receptors up to 2 km downwind. Wind speeds of >5.4 m/s will 

lead to fine particulates being airborne and when the wind speed reaches 10 m/s or more it 

could result in dust storms. The magnetite tailings (with 80% of the particles less than 

75 μm), may be heavier and less amenable to erosion. A sensitivity map is presented in 

Appendix J showing buffers of 1 km and 2 km from the edges of the stockpiles. 

Sensitive areas such as Sepharane, Ditloswana, Malokonskop Basogadi and Mathoathoase 

are between the 1 km to 2 km buffer zones and can be impacted on by the operations. 

However, the further away from the mine operation the lower the concentration residents will 

be exposed to and the associated health risk. 
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9.1.10 Noise 

A Noise Assessment was undertaken to assess what the current ambient noise levels are in 

the area as well as what the significance of the noise impact from the Project will be on the 

surrounding area. The study comprised baseline noise measurements to establish the 

soundscape of the area surrounding the Project; as well as assess, via predictive noise 

dispersion modelling, the potential impact of the noise emissions from the opencast mining 

activities on the surrounding environment. Refer to Appendix R for the Noise Impact 

Assessment report. 

9.1.10.1 Study Area 

The criteria that were used for the siting of the measurement locations were:  

■ The location of the nearest residential communities to the Project and subsequently 

the most likely to be impacted on by the mining activities; and 

■ That serves as a suitable reference point for the measurement of ambient sound 

levels surrounding the project. The noise measurement locations cover four locations 

surrounding the project area (N1 – N4). 

Table 9-16: Noise measurement locations 

Site ID Location Category of Receiver GPS Coordinates 

N1 Bakenberg Suburban residential  23°51'57.77"S & 28°46'22.30"E 

N2 Sepharane Suburban residential  23°55'11.62"S & 28°46'27.32"E 

N3 Malokongskop Suburban residential  23°52'39.31"S & 28°49'20.02"E 

N4 Ditlotswana Suburban residential  23°54'7.40"S & 28°49'25.78"E 

9.1.10.2 Baseline Results  

The results from the noise meter recordings for all the sampled points as well as the rating 

limits according to the SANS 10103:2008 guidelines are presented in Table 9-17. The noise 

level time history graphs per noise measurement location can be seen in Figure 9-29 to 

Figure 9-32. 

Table 9-17: Results of the baseline noise measurements 

Sample 

ID 

SANS 10103:2008 Rating Limit 

Type of 

District 
Period 

Acceptable 

Rating Level 

dBA 

LAreq,T  

dBA 

Maximum/ 

Minimum dBA 
Date 

N1 Suburban 
Daytime 50 42 77 / 25 16/02/2015 

Night time 40 41 66 / 27 16/02/2015 

N2 Suburban Daytime 50 50 83 / 25 30/03/2015 
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Sample 

ID 

SANS 10103:2008 Rating Limit 

Type of 

District 
Period 

Acceptable 

Rating Level 

dBA 

LAreq,T  

dBA 

Maximum/ 

Minimum dBA 
Date 

Night time 40 38 68 / 28 30/03/2015 

N3 Suburban 
Daytime 50 44 73 / 25 17/02/2015 

Night time 40 39 57 / 23 17/02/2015 

N4 Suburban 
Daytime 50 42 76 / 22 18/02/2015 

Night time 40 40 60 / 23 18/02/2015 

 Indicates current LAeq,T levels above either the daytime rating limit or the night time rating 

limit 
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Figure 9-29: Noise time history graph for receptor N1 

Night time limit 

---------Daytime----------- --------------------Night time------------------- ---------------------------Daytime-------------------------- 

Daytime limit 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 140 

 

 

Figure 9-30: Daytime noise time history graph for receptor N2 

Daytime limit 

----------------------Daytime---------------------- --------------------Night time------------------- -----------------Daytime---------------- 

Night time limit 
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Figure 9-31: Night time noise time history graph for receptor N3 

Night time limit 

Daytime limit 

-----------------------------Daytime----------------------------- --------------------Night time------------------- ----------------Daytime---------------- 
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Figure 9-32: Noise time history graph for receptor N4 

-----------------Daytime---------------- ----------------------Night time----------------- --------------Daytime-------------- 

Night time limit 

Daytime limit 
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9.1.10.2.1 Daytime Results 

Based on the daytime results, the existing ambient noise levels are below the SANS rating 

levels for the maximum allowable outdoor daytime limit (50 dBA) for ambient noise in 

suburban districts. The main contributing noise sources at the measured locations were the 

social activities by the residents, which included people interacting with one another from 

their properties as well as playing of music. Infrequent movement of vehicles were also a 

contributing factor.  

9.1.10.2.2 Night Time Results 

Based on the night time results, the existing ambient noise levels are mostly below the 

SANS rating levels for the maximum allowable outdoor night time limit (40 dBA) for ambient 

noise in suburban districts. The ambient noise levels measured slightly above the limit at N1 

but this was due to excessive wind speeds at the time of the measurement. If the wind 

disturbance is excluded, the measurement average would have been below the night time 

threshold. The main contributing noise sources during the night time were the infrequent 

movement of vehicles. 

9.1.10.3 Sensitivity Analyses and No-Go Areas 

In terms of the current project location and mine plan it is not expected that there would be 

any noise sensitive or ‘No-Go’ areas that would affect the layout. The reason for this is that 

the current location of the project is not on or within 500 m of any surrounding community 

9.1.11 Traffic 

Aurecon was appointed to undertake the Traffic and Transportation Impact Assessment. The 

full report can be viewed in Appendix Q. The impact of the Project on the existing and future 

road network was assessed as well as access to the site. 

9.1.11.1 Study Area 

In consultation with the Road Agency of Limpopo, it was agreed that the following 

intersections form part of the study: 

■ Intersection of D3507 and D4380; 

■ Intersection of D3534 and D4380; 

■ Intersection of D1958 and D4380; 

■ Fork at D3500 and D4380; and 

■ Intersection of D4380 and N11. 
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The following peak scenarios were assessed: 

■ Existing situation – 2015 AM and PM peak; 

■ Construction stage – 2017 AM and PM without and with development traffic; and 

■ Operation stage – 2019 AM and PM without and with development traffic. 

9.1.11.2 Existing Road Network 

The road network that is likely to be used by the Project workers for the transportation of 

materials and equipment and for the transportation of the produced magnetite is expected to 

be mainly south towards Durban/Richards Bay for export using the mine access road, 

D3534, D4380, D3500 and N11. The surrounding road network with the impacted 

intersections is indicated in Figure 9-33 below. 

 

(Source: Aurecon, 2015) 

Figure 9-33: D4380 north of Mokopane 

The surrounding road network can be described as per Table 9-18. 
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Table 9-18: Roads affected by proposed development 

Road Link Jurisdiction Function Road Condition Classification 

D4380 RAL 

Link Mokopane via N11 with 

Mogalakwena-cluster and 

numerous rural settlements. 

Paved 
Single 

carriageway 

D3507 RAL 

Provides a link between the 

D4380 and the D1958. Provides 

access to several small rural 

settlements. 

Paved 
Single 

carriageway 

D3534 RAL 

Provides link between D4380 

and the N11. Provides access to 

several small rural settlements. 

Unpaved 
Single 

carriageway 

D1958 RAL 
Provides link between the D4380 

and the R518. 
Road not sealed 

Single 

carriageway 

D3500 RAL 

Links Mokopane with 

Mogalakwena-cluster and 

numerous rural settlements 

situated further north-west. 

Paved 
Single 

carriageway 

N11 SANRAL 
Provides a link between the site 

and Mokopane. 
Unpaved 

Single 

carriageway, 

planned 

upgrade to duel 

carriageway 

N11 

Mokopane 

Ring Road 

SANRAL 
Proposed bypass linking N11 

and N1. 
Planned Planned 

9.1.11.3 Existing Traffic Volumes 

9.1.11.3.1 Site Investigations 

Classified traffic counts were undertaken on Thursday, 12 March 2015, between 06h00 hrs 

and 18h00 hrs at the following Intersections: 

■ D3507 and D4380; 

■ D3534 and D4380; 

■ D1958 and D4380; 

■ D3500 and D4380; and 

■ D4380 and N11. 

A growth rate of 3% per annum was applied to the 2015 traffic data to generate 2017 and 

2021 weekday AM and PM peak background traffic distribution.  
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The existing traffic volumes indicate the following: 

■ The N11 carries volumes of approximately 550 and 150 vehicles/hr northbound and 

southbound respectively during the morning peak and the reverse occurs during the 

evening peak; 

■ D4380 carries volumes ranging between 80 and 150 vehicles/hr in each direction 

during both the AM and PM peak along the section between N11 and D1958. 

However in the vicinity of the site, D4380 have lower volumes of not more than 60 

vehicles/hr in each direction; 

■ D3500 carries two-way traffic of approximately 100 vehicles during both the AM and 

PM peak; and 

■ D3507, D1958 and D3534 also carry low volumes ranging between 20 and 80 

vehicles/hr per direction. 

Aurecon conducted a site visit on 4 December 2014 to assess the extent of the study area 

that forms part of the assessment. The site visit conducted focussed on the road geometric 

layout, intersection layout, different transport modes using the route, traffic safety aspects, 

road condition and land use. Specific attention was given to intersections within the study 

area. 

9.1.11.4 Existing Public Transport and Non-Motorised Transport 

Waterberg District Municipality, in which the study area is situated, has very low car 

ownership. The majority of the population walk or use public transport especially minibus 

taxis, which was validated during site visit observations. 

9.1.11.4.1 Availability of Public Transport 

During a site visit, minibus taxis were observed travelling and picking up and dropping off 

passengers along the N11. 

9.1.11.4.2 Public Transport and Non-Motorised Transport Facilities 

There are taxi lay-bys on either side of D4380 in the vicinity of the site. However, there are 

no pedestrian sidewalks on either sides of the D4380. 

9.1.12 Flora 

The study area is found in the Savanna Biome, one of the nine plant biomes in South Africa. 

A total of 119 plant species were recorded for the Quarter Degree Squares (QDS’) in which 

the study area occurs, 2328DC and 2328DD (POSA, 2014). The majority of the study area 

falls within the Makhado Sweet Bushveld, whilst a small proportion of the site coincides with 

the Central Sandy Bushveld vegetation types, according to Mucina and Rutherford (2006). 

The Fauna and Flora Assessment report can be viewed in Appendix K. 
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9.1.12.1 Vegetation Communities 

The distribution of vegetation in the study area was found to be strongly linked to edaphic 

features. Plant communities were determined based on statistical analysis of the sampling 

plot data from the field studies (TWINSPAN). Three primary vegetation units were identified, 

associated with black vertic clays, red iron-rich soils and rocky outcrops. Ephemeral 

watercourses were identified in the low-lying areas but did not hold water during the 

sampling season. These watercourses are described in the Digby Wells Wetlands 

Assessment Report (Appendix L). Vegetation types identified on site are listed in Table 9-19 

(as well as residential areas present within the site) and their distribution is represented in 

Figure 9-38. A total of 75 plant species were recorded on site, although more may occur. 

Table 9-19: Vegetation types identified on site 

Vegetation Unit Area (ha) 
Proportion of 

Site (%) 

Acacia borleae – Eragrostis rigidior Black Turf Savanna 2 005.84 57 

Acacia tortilis – Eragrostis rigidior Savanna 165.383 5 

Commiphora marlothii – Heteropogon contortus Rocky Woodland 495.94 14 

Agricultural Land  730.41 21 

Residential Area 120.637 3 

Total  3 518.22 100 

9.1.12.1.1 Acacia borleae – Eragrostis rigidior Black Turf Savanna 

This vegetation unit covered the majority of the study area and was comprised of open to 

closed Acacia thornveld that was largely infested by the native invader species: 

Dichrostachys cinerea (Sickle Bush). Certain areas where D. cinerea was dominant were 

impenetrable. The vegetation unit showed little variation throughout the site and was found 

on black vertic clay referred to as “Black Turf” (see Digby Wells Soils Assessment Report 

(Appendix F). An example of the landscape of the vegetation is represented in Figure 9-34. 

Common and characteristic plant species included trees: Acacia borleae (Sticky Acacia), 

Acacia luederitzii (Kalahari-sand Acacia), Acacia tortilis (Umbrella Thorn); shrubs: Grewia 

flava (Velvet Raisin), Ehretia rigida (Puzzle Bush) and Rhoicissus tridentata (Wild Grape) 

and grasses: Aristida diffusa, Dichanthium annulatum (Bluestem), Digitaria eriantha (Finger 

Grass) and Lintonia nutans. Aspilia mossambicensis, Commicarpus pentandra and Lablab 

purpurea were dominant forbs. 
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Figure 9-34: Landscape of the Acacia borleae-Eragrostis rigidior Black Turf Savanna 

9.1.12.1.2 Acacia tortilis – Eragrostis rigidior Savanna 

This vegetation unit was found on iron-rich Oakleaf soils and was relatively limited in extent. 

Plant diversity was higher than in the plant communities associated with the Black Turfs. 

Although Dichrostachys cinerea (Sickle Bush) was present, it was not found to be invasive. 

The tree assemblage was made up of Acacia tortilis (Umbrella Thorn) and Acacia karroo 

(Sweet Thorn) with the occasional occurrence of Boscia foetida (Smelly Shepherd’s Tree). 

Forbs not found in other vegetation types on site, such as Albuca sp., Crinum sp., 

Hermbstaedtia odorata (Guinea Flower) and Heliotropium nelsonii. An example of the 

landscape of the vegetation is represented in Figure 9-35. 
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Figure 9-35: Landscape of the Acacia tortilis – Eragrostis rigidior Savanna 

9.1.12.1.3 Commiphora marlothii – Heteropogon contortus Rocky Woodland 

Granite outcrops provided a unique habitat for plant species and were colonised by species 

not found in the open savanna areas of the site. Such species include Acacia nigrescens 

(Knobthorn), Steganotaenia araliacea (Carrot Tree) on north-west facing slopes and 

Commiphora marlothii (Paperbark Corkwood), a species restricted to rocky outcrops (often 

granite). The Nationally Protected trees Sclerocarya birrea (Marula) and Combretum 

imberbe (Leadwood) were found in this habitat. Figure 9-36 represents examples of the 

landscape of the Commiphora marlothii – Heteropogon contortus Rocky Woodland. 

Common and characteristic plant species found in this intact habitat are found in Figure 

9-37.  
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Figure 9-36: Landscape of the Commiphora marlothii – Heteropogon contortus Rocky 

Woodland 

 

Figure 9-37: Common and characteristic plant species of the Commiphora marlothii – 

Heteropogon contortus Rocky Woodland (A: Commiphora marlothii, B: Euphorbia 

ingens, C: Combretum nelsonii, D: Cyphostemma sp., E: Aloe marlothii, F: Flueggea 

virosa and G: Croton gratissimus) 
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Figure 9-38: Vegetation habitats 
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9.1.12.2 Species of Special Concern  

The PRECIS database lists one Red Data species, namely the rare plant: Brachystelma 

inconspicuum. This species is, however, unlikely to occur on site as it is usually found on 

sandy to loam soils derived from Waterberg quartzite and conglomerate rocks (Peckover 

and Victor 2006). 

Species that are provincially protected have been listed under Schedule 12 of LEMA (2003). 

Species that are nationally protected have been listed under the Protected Trees List as part 

of the National Forests Act, 1998 (Act no. 84 of 1998). Three plant Species of Special 

Concern were recorded on site, as listed in Table 9-20 and in Figure 9-39. None of the 

protected trees coincide with the proposed open pit mine or infrastructure, although 

Scadoxus puniceus may be found throughout the area. 

Table 9-20: Plant Species of Special Concern recorded on site 

Species Common Name Threat Status Habitat 

Combretum imberbe  Leadwood  Nationally Protected Black Turf 

Scadoxus puniceus Royal Paint Brush  Provincially Protected Red soils 

Sclerocarya birrea Marula  Nationally Protected Black Turf 
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Figure 9-39: Plant Species of Special Concern recorded on site (A: Combretum 

imberbe (Leadwood); B: Scadoxus puniceus (Royal Paint Brush) and C: Sclerocarya 

birrea (Marula)) 

9.1.12.3 Ethnobotanical Plant Species 

Ethnobotany is a branch of botany that focuses on the use of plants for medicines and other 

practical purposes. The use of native plants for ethnobotanical uses can be detrimental to 

populations that are overexploited.  

South Africa has a rich diversity of medicinal plants that not only have a global significance, 

but also have a cultural and historical role (Van Wyk et al. 2009). There is a rapidly growing 

concern for conservation of medicinal plants that are dwindling in number due to illegal 

harvesting (Institute of Natural Resources 2003). This is particularly apparent in rural areas 
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where medicinal plants are overexploited by traditional doctors. Table 9-21 lists medicinal 

plant species recorded within the study site. There may be additional medicinal plant species 

on site that are utilised by the local community but have not been incorporated into literature. 

Interviews with members of the community showed that individuals were not forthcoming 

with disclosing information regarding plant species that are put to medicinal use. This places 

a limitation on the accuracy of this component of the study. 

Table 9-21: Medicinal plant species recorded on site 

Asparagus sp. 

Species of this genus are traditionally used in southern Africa for treatment of tuberculosis, kidney 

ailments and rheumatism. Certain species are part of a North Sotho remedy for epilepsy. 

Dichrostachys cinerea 

Root diffusions and decoctions have been used to treat body pain, backache, elephantiasis, syphilis 

and leprosy. Also used as a styptic, diuretic, purgative and aphrodisiac. In the Limpopo Province 

specifically, root decoctions (often mixed with other plants) are used to treat pharyngitis and 

infertility. Ash from incinerated pods, together with roots of Brackenridgea zanguebarica (often 

confused with Ochna pulchra which was identified on site), and fruits Solanum aculeatum are mixed 

with Vaseline to apply to wounds as an ointment. 

Malva parviflora 

Leaf infusions are taken orally as a nerve tonic (Watt & Breyer-Brandwijk, 1962). The Sotho give 

root decoctions to persons who have lost near relatives (Watt & Breyer-Brandwijk, 1962). This may 

be the species Ashton (1945) reports as Mosala-suping, that is used by the Sotho as a sedative 

(Sobiecki, 2002). 

Rhoicissus tridentata 

Roots and tubers are used to treat stomach ailments, kidney and bladder complaints, infertility and 

dysmenorrhoea.  

Sclerocarya birrea 

The bark is used to treat dysentery, diarrhoea and unspecified stomach problems. The bark is also 

believed to be of value in treating malaria. Chewing the fresh leaves and swallowing the astringent 

juice is believed to help with indigestion. 

Ziziphus mucronata 

Warm bark infusions (sometimes with roots or leaves added) are used as expectorants (also as 

emetics) for chest problems. Decoctions of roots and leaves (or chewed leaves) are applied 

externally to boils, sores and glandular swellings, not only to promote healing but also to relieve 

pain. 

(Source: Van Wyk et al. 2009) 
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9.1.12.4 Alien Plant Invasion 

Alien plants are considered to be exotic plants that invade formerly pristine environments 

(Bromilow, 2010). Invasions by alien plants cause a change in the composition and 

functioning of ecosystems and delivery of ecosystem services (Wilgen and De Lange, 2011). 

If alien invasions are not controlled, they exhibit the ability to transform heterogeneous 

landscapes to homogenous, often dominated by single species or scattered mono-specific 

clumps, thereby replacing natural vegetation. Further to this, alien bushclumps can alter 

hydraulic properties, such as infestations of alien trees rendering a water deficit for native 

plants (Foxcroft, 2002). In 2002, the estimated area of alien plant cover in South Africa was 

10 million ha, which resulted in an annual water use of 3.3 billion m3 in excess of natural 

vegetation (Wilgen and De Lange, 2011). Although this is a preliminary estimate, based on 

desktop studies, it is a good indication of the water losses that incur due to alien plant 

invasion. 

Alien plant species in South Africa have been classified according to NEM:BA (No. 10 of 

2004), as published in August 2014 (GN R 599 in GG 37886 of 1 August 2014) into the 

following categories:  

■ Category 1a: Species requiring compulsory control; 

■ Category 1b: Invasive species controlled by an invasive species management 

programme; 

■ Category 2: Invasive species controlled by area; and 

■ Category 3: Invasive species controlled by activity. 

Alien plants recorded on site are listed in Table 9-22 and examples are represented in 

Figure 9-40. Seven species were recorded, the majority of which were found in low-lying 

areas of the site where grazing or other disturbance had resulted in the colonisation of alien 

plant species. 

Table 9-22: Alien plants recorded on site 

Species Common Name Alien Category 

Agave americana Spreading Century Plant  
No category (3 in the Western 

Cape) 

Argemone ochroleuca Mexican Poppy 1b 

Cereus jamacaru Queen of the Night 1b 

Lantana camara Lantana 1b 

Melia azederach Syringa 1b 

Opuntia ficus-indica Prickly Pear 1b 

Pennesetum setaceum  Fountain Grass 1b 

Solanum panduriforme Apple of Sodom No category 

Zinnia peruviana Wildstar Zinna  No category 
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Figure 9-40: Examples of alien plant species recorded on site (A: Argemone 

ochroleuca, B: Agave americana, C: Cereus jamacaru, D: Opuntia-ficus indica, E: 

Melia azedarach and F: Lantana camara) 

9.1.13 Fauna 

The majority of the study area is comprised of intact habitat, suitable for a range of faunal 

species. The Commiphora marlothii – Heteropogon contortus Rocky Woodland habitat was 

regarded as the most sensitive faunal habitat. Rocky ridges are defined as landscape 

features with a slope of 5° or more such as hills and gorges. Ridges are important for the 

conservation of biodiversity as they have a high propensity for the occurrence of plant and 

animal Species of Special Concern and they serve as wildlife corridors in highly developed 

areas. The guidelines for development of ridges by the Gauteng Department of Agriculture 

and Rural Development (GDARD) were adapted for the ridges in the Limpopo Province as 

best practice as there is no relevant policy available for the Limpopo Province. The 

guidelines stipulate that a 200 m buffer should be applied around ridges and rocky outcrops. 

Rocky outcrops have been delineated and are represented in Figure 9-41. 
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Figure 9-41: Rocky outcrops 
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9.1.13.1 Mammals 

Of the 171 species reported to occur in the region, 17 species were recorded during the field 

surveys. It must be noted that some species listed in the expected mammals list are 

sensitive to habitat and in some instances the likelihood for them to occur is minimal. 

Relatively unspoilt habitat exists within the vicinity of the study area and although the 

presence of many of these species is not confirmed, there is a possibility that they may still 

occur on site. Thirty one (31) mammal Species of Special Concern have a medium likelihood 

of occurrence. Table 9-23 lists the mammals recorded on site. 

Table 9-23: Mammal species recorded on site 

Common Name Scientific Name Status 

Black-backed Jackal Canis mesomelas LC 

Brown Hyena* Hyaena brunnea NT 

Chacma Baboon Papio ursinus LC 

Civet Civettictis civetta LC 

Common Duiker Sylvicapra grimmia LC 

Pygmy Mouse Mus minutoides LC 

Impala Aepyceros melampus LC 

Multimammate Mouse Mastomys coucha LC 

Namaqua Rock Mouse Michaelomys namaquensis LC 

Porcupine Hystrix africaeaustralis LC 

Red Veld Rat Aethomys chrysophilus LC 

Rock Dassie Procavia capensis LC 

Rock Elephant-shrew Elephantulus myurus LC 

Single striped Mouse Lemniscomys rosalia LC 

Small spotted Genet Genetta genetta LC 

Steenbok Raphicerus campestris LC 

Vervet Monkey Cercopithecus aethiops LC 

Key: * Whilst spoor identified on site is characteristic of that of the Brown Hyena (Hyaena brunnea), this species 

has not been confirmed to occur on site. 

The Sherman traps (1 and 2) yielded 31 captures, 17 of which were the Multimammate 

Mouse (Mastomys coucha). In addition, six captures were the Single Stripped Mouse 

(Lemniscomys rosalia), four were the Pygmy Mouse (Mus minutoides), three were the 

Namaqua Rock Mouse (Michaelomys namaquensis) and one was the Red Veld Rat 

(Aethomys chrysophilus). Examples of small mammals recorded on site are represented in 

Figure 9-42. 
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Figure 9-42: Examples of small mammals (A: Multimammate Mouse (Mastomys 

coucha), B: Single-striped Mouse (Lemniscomys rosalia), C: Pygmy Mouse (Mus 

minutoides) and D: Namaqua Rock Mouse (Michaelomys namaquensis) 

The Brown Hyena (Hyaena brunnea) has the Red Data status of Near Threatened and spoor 

found on site is characteristic of this species, however, this has not been confirmed due to 

the prevalence of other domesticated canine species used for hunting and cattle herding. 

The possibility exists that more Red Data species may occur in the area especially with 

regards to bats and moles and this will require further surveys over four seasons to establish 

this conclusively. Figure 9-43 shows examples of large mammals recorded on site. 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 160 

 

 

Figure 9-43: Examples of evidence of large mammal activity recorded on site (A: 

Impala (Aepyceros melampus); B: potential spoor of Brown hyena (Hyaena brunnea), 

C: Chacma Baboon (Papio ursinus) D: scat of African Porcupine (Hystrix 

africaeaustralis)) 

9.1.13.2 Avifauna (Birds) 

Birds, like some species of rodents and amphibians, can be viewed as good ecological 

indicators, since their presence or absence tends to represent conditions pertaining to the 

proper functioning of the ecosystem. Bird communities and ecological condition are linked to 

land cover, as the land cover changes so do the types of birds in the area. The project area 

has the propensity to harbour Red Data bird species however none were observed during 

the field surveys. The surrounding habitat holds several restricted-range and biome-

restricted species including Common Whitethroat (Sylvia communis) and Olive-tree Warbler 

(Hippolais olivetorum). 

The desktop study revealed that 247 bird species occur in and around the vicinity of the grid 

squares 2328DC, 2328DD which encompass the site (SABA, 2014). The lists of bird species 

recorded on site can be found in Appendix K and some examples are represented in Figure 

9-44 (a total of 102 birds were recorded). 
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Figure 9-44: Examples of avifauna recorded on site (A: Southern Masked Weaver 

(Ploceus velatus)); B: Violet-eared Waxbill (Uraeginthus granatinus); C: juvenile 

Cardinal Woodpecker (Dendropicos fuscescens) and D: Shaft-tailed Whydah (Vidua 

regia) 

9.1.13.3 Herpetofauna 

The desktop study reveals that 13 reptiles and 15 frog species occur in the grid square in 

which the study occurs (SARCA, 2014, Appendix K), none of which are listed as having Red 

Data status, however there are 226 reptile and 57 amphibian species listed for the Limpopo 

Province. Eleven (11) herpetofauna have a medium to high propensity to occur on site. 

Table 9-24 lists herpetofauna species recorded on site and examples are represented in 

Figure 9-45. 
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Table 9-24: Herpetofauna found to occur on site 

English Name Species Threat Status 

African Guttural Toad Amietophrynus gutturalis  

African Red Toad Schismaderma carens LC 

Grey Foam Nest Frog Chiromantis xerampelina LC 

Striped Skaapsteker Psammophylax tritaeniatus LC 

Giant Plated Lizard Gerrhosaurus validus LC 

Variable Skink Mabuya varia LC 

Rainbow Skink Trachylepis margaritifer LC 

Variegated Skink Trachylepis variegata LC 

 

 

Figure 9-45: Examples of reptiles recorded on site (A & B: Variable Skink (Mabuya 

varia); C: Rainbow Skink (Trachylepis margaritifer); D: nest of the Grey Foam Next 

Frog (Chiromantis xerampelina): and E: African Guttural Toad (Amietophrynus 

gutturalis) 

9.1.13.4 Macro-Invertebrates (Spiders, Scorpions, Beetles and Butterflies) 

Butterflies are a good indication of the habitats available in a specific region (Woodhall, 

2005). Although many species are eurytropes (able to use a wide range of habitats) and are 

widespread and common, South Africa has many stenotrope or endemic species (specific 

habitat requirements with populations concentrated in a small area) which may be very 

specialised (Woodhall, 2005). Butterflies are useful indicators as they are relatively easy to 

locate and catch, and therefore identify. 
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In addition, according to the Schedules published in GN 29657/ R151 NEM:BA, certain 

invertebrate species in South Africa are listed as either: Critically Endangered, Endangered, 

Vulnerable and Protected.  

According to the Animal Demography Unit (ADU) (2015), all three genera of scorpions, 

Hadogenes, Opisthacanthus and Opistophthalmus occur in the Limpopo Province; however, 

there are no records for grid squares 2328DC and 2328DD, on which the site occurs. Table 

9-25 lists macro-invertebrates recorded on site and Figure 9-46 shows examples thereof. 

Baboon Spider nests were found on low-lying areas in the Acacia borleae – Eragrostis 

rigidior Black Turf Savanna. This species is protected by the NEM:BA legislation and should 

be protected from development. 

Table 9-25: Macro-invertebrates expected and recorded on site 

Common Name Species 

Meadow Blue Butterfly Cupidopsis issus 

Spotted Joker Butterfly Byblia ilithyia 

Dotted Blue Butterfly  Teracus sybaris 

Black Pie Butterfly Tuxentius melaena 

Male Diadem Hypolimnas misippus 

Pale Hair tail Anthene butleri sb spp lividia 

Horned Baboon Spider Ceratogyrus darlingii 

Orange Baboon Spider Pterinochilus murinis 

Key: highlighted rows – Whilst Baboon spider nests were recorded on site, the species identity was not 

confirmed. 
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Figure 9-46: Examples of macro-invertebrates recorded on site (A: Spotted Joker 

Butterfly (Byblia ilithyia); B: Meadow Blue Butterfly (Cupidopsis issus); C: nest of a 

Baboon Spider D: Male Diadem (Hypolimnas misippus) 

9.1.14 Terrestrial Ecological Sensitivity 

The Threatened Ecosystems programme is aimed at meeting explicit biodiversity targets as 

defined in a systematic biodiversity plan. The Biodiversity Act (Act 10 of 2004) provides for 

list of threatened or protected ecosystems, in one of four categories: Critically Endangered 

(CR), Endangered (EN), Vulnerable (VU) or protected. The proposed Project does not fall 

within any formally protected areas, or Threatened Ecosystems. 

9.1.14.1 Important Bird Area 

The South African Important Bird Area (IBA) Programme is coordinated by BirdLife South 

Africa. The purpose of the IBA Programme is to identify and protect a network of sites, at a 

biogeographical scale, critical for the long-term viability of naturally-occurring bird 

populations. The nearest IBA is the Waterberg System situated 14 km south of the proposed 

project area (Figure 9-47). 
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Figure 9-47: Important Bird Areas 
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9.1.14.2 Limpopo Critical Biodiversity Areas 

The Limpopo Critical Biodiversity Areas (CBA’s) assessment is a bioregional conservation 

plan, whereby sites were selected based on their biodiversity characteristics, spatial 

configuration and requirement for meeting targets for both biodiversity pattern and ecological 

processes. Sites that have been categorised as CBA 1 are regarded as irreplaceable and 

the conservation of these areas is imperative to meet the biodiversity targets in the Limpopo 

CBA’s. The study area overlies an area that has been classified as CBA 2, as represented in 

Figure 9-48. CBA 2’s are considered "optimal” as there is significant design involved in their 

identification and should be maintained in their natural state. 
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Figure 9-48: Limpopo Critical Biodiversity Areas 
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9.1.14.3 Site-Specific Sensitivity 

The site-specific ecological sensitivity map is represented in Figure 9-49. The most 

significant habitat is the rocky outcrops, allocated a high sensitivity. 
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Figure 9-49: Ecological sensitivity 
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9.1.15 Wetlands 

Wetlands are sensitive ecosystems that perform many complex functions including the 

maintenance of water quality, carbon storage, streamflow regulation, flood attenuation, 

various social benefits as well as the maintenance of biodiversity (Kotze et al., 2007). A 

Wetland Assessment was undertaken and the report is attached in Appendix L. 

The main wetland system for the project area is the Mogalakwena River system, flowing 

from the Nyl River upstream in the Waterberg Mountains, through the project area in a north-

westerly direction, and eventually, about 80 km downstream, into the Limpopo River. The 

Sterk River flows into the project area from the southern part where it meets and joins the 

Mogalakwena River. The Mogalakwena and Sterk Rivers are the only perennial systems 

associated with the project area. The non-perennial Borobela River flows into the project 

area from the northern end from where it flows southeast to meet and feed the Mogalakwena 

River.  

The remainder of the project area is associated with non-perennial drainage systems, which 

can be classified as either channelled or unchannelled valley bottom wetlands. It is important 

to note that not all of these drainage lines as designated by the 1:50 000 topographical data 

are neither wetlands nor functioning streams. Also note that only the wetlands associated 

with the infrastructure areas were studied in detail with fieldwork, delineated and assessed 

herein. These systems are discussed in the sections below. 

9.1.15.1 Mogalakwena River System 

The Mogalakwena River originates as the Nyl River, about 90 km south of the project area in 

the headwaters of the Waterberg Mountains. The Nyl River is an important system as it 

hosts one of South Africa’s largest floodplain wetlands, commonly known as the Nylsvlei. 

The part of the wetland centred on the Nylsvlei Nature Reserve was declared a Ramsar 

Wetland of International Importance in 1998, making it one of only 17 in South Africa 

(Ramsar Convention, 2010). This is found approximately 70 km south of the project site, 

towards the headwaters of the Nyl River. 

The Nylsvlei River is regarded as being of ecological importance and has been extensively 

studied as a consequence. This wetland is classified as an unchannelled valley bottom in the 

Nylsvlei region but becomes increasingly more channelled as it reaches the Mogalakwena 

River. McCarthy et al. (2011) is a relatively recent and important study on the 

Nyl/Mogalakwena River. Research has shown the Nyl/Mogalakwena River (including the 

Nylsvlei) flows on alluvial sediment until a short distance beyond the confluence with the 

Sterk River (in the project area), whereafter it becomes a bedrock dominated substratum 

until the river meets the Limpopo River. This is an uncommon river valley system due to its 

thick sediment accumulation of up to 35 m (McCarthy et al., 2011). The Mogalakwena River 

is not directly impacted by the proposed infrastructure and was therefore not part of the 

detailed wetland assessment.  
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9.1.15.2 Wetland Delineation 

The project area was successfully studied and a total of 184.8 ha of wetlands were 

delineated within the infrastructure study area. These wetlands were found within two 

separate local catchment areas, as the study area is found to cross a quaternary catchment 

divide/watershed. There are two wetland systems found in each local catchment and these 

are listed and briefly described in Table 9-26. These four wetlands and the proposed 

infrastructure layout are shown in Figure 9-50 and a brief definition of the hydrogeomorphic 

(HGM) setting is given in Table 9-27. It is important to note that the standard non-perennial 

and perennial stream lines from the 1:50 000 topographical maps are shown on these plans 

but not all of these are wetlands.   

Table 9-26: Description of wetlands delineated per HGM unit 

HGM unit, Area 

(ha) and % of 

Local Catchment 

Description 

North Catchment (A62B) 1 354.7 ha 

Floodplain (F) 

41.1 ha (3%) 

The floodplain of the non-perennial Borobela River defines this wetland found 

in the northern part of the study area. This floodplain has been widely used for 

farming practices as well as cattle grazing. This river flows past the towns of 

Malokong and Mosate before reaching the Mogalakwena River. 

Valley Bottom, 

Unchannelled (VB) 

11.0 ha (0.8%) 

This wetland is a narrow drainage line leading to the Borobela floodplain 

through the catchment and is classified as an unchannelled valley bottom 

wetland. Similarly to the floodplain that it leads to, this wetland and its 

surrounding terrestrial areas within one kilometre of the floodplain has been 

widely used for farming practices as well as cattle grazing. 

Southern Catchment (A61G) 1 840.0 ha 

Floodplain (F) 

104.34 ha (5.7%) 

This is the floodplain of an unnamed non-perennial River that flows through 

the south-eastern part of the study area, past the towns of Ditlotswana and 

Sepharane, before reaching the Mogalakwena River. This floodplain is used 

for some farming and cattle grazing but to a lesser extent than the northern 

catchment. 

Valley Bottom, 

Unchannelled (VB) 

28.30 ha (1.5%) 

This wetland is a narrow drainage line leading to the Mogalakwena River, 

flowing parallel to the floodplain mentioned above. This is classified as an 

unchannelled valley bottom wetland. This wetland, too, is used for some cattle 

grazing but to a lesser extent than the northern catchment. Farming of the 

wetland becomes apparent further downstream towards the Mogalakwena 

River. 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 172 

 

 

Figure 9-50: Wetland delineation 
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Table 9-27: The definition of the wetland units occurring in the study area [based on 

the system first described by Brinson (1993) and modified by Marneweck and 

Batchelor (2002), and further developed by Kotze et al. (2004) and Ellery et al., 2009] 

Wetland Type Description Inputs Throughputs Outputs 

Floodplain 

Valley bottom areas without a 

stream channel gently sloped 

and characterised by floodplain 

features such as oxbow 

depressions and natural levees 

and the alluvial transport and 

deposition of sediment, usually 

leading to a net accumulation 

of sediment. 

From main 

channel 

(when banks 

over spill) 

and from 

adjacent 

slopes. 

Interflow and 

diffuse surface 

flow. 

Variable but 

predominantly 

stream flow. 

Valley Bottom 

without a 

Channel 

Valley bottom areas of low 

relief with no clearly defined 

stream and situated on alluvial 

fill. 

Channel 

entering the 

wetland and 

adjacent 

slopes. 

Diffuse surface 

and subsurface 

flow. 

Channel 

outflow and 

evapotranspira

tion. 

9.1.15.2.1 Terrain Wetland Indicators 

The terrain indicator and topography of the area is an important practical index for identifying 

the parts of the landscape where wetlands are likely to occur. This indicator is important 

when delineating the different HGM units. The wetlands were found in the lower plains of the 

project area leading towards the major draining feature, the Mogalakwena River. Figure 9-51 

shows photos of the wetland areas found in the project area.  
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Figure 9-51: Photos indicating the different terrain setting associated with the 

wetlands: a & b) the ephemeral narrow unchannelled +valley bottom wetlands; and c 

& d) the floodplain wetland features 

9.1.15.2.2  Soil Wetland Indicators 

The wetland areas and much of the study area was characterised by black vertic clay soils 

(“Black Turf”) of the Arcadia soil form. This soil consists of deep vertic A horizons (>1.2 m) 

on chemically weathered rock on lower zones of soil profiles. These soils are generally black 

in colour but the colour can range towards brown. They have a high clay percentage (45% - 

55% clay) and are sticky in texture. Darker mottles are difficult to distinguish in these soils. 
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See the Soil Report (Digby Wells, 2015) for more information on the soils of the project area. 

The soils areas showed slight gleying of the soil matrix within the wetland. 

Figure 9-52 below shows examples of the variety of wetland soils and indicators that were 

found during the field investigation.  

 

Figure 9-52: Images showing the typical black vertic clay soils (Arcadia form) 

associated with most of the study area and wetland; noting the shrink-swell 

characteristics indicative of high clay content 

9.1.15.2.3 Vegetation Wetland Indicators 

The study area and wetlands have been only partly impacted upon by agricultural and 

grazing activities. The vegetation although not in a pristine condition is intact and thus the 

flora was a useful indicator for wetland identification and assessment. Due to the high clay 

vertic soil that dominated the study area, the floral composition was a significant factor when 

analysing vegetation indicators. The wetland plants that were found within the project area 

include indicators such as Dichanthium annulatum (Vlei Finger Grass), Ischaemum 

fasciculatum (Hippo Grass) and Setaria sphacelata var. sphacelata. These indicator grasses 

were seen to be dominant in the wetland areas. Also included was the presence of Ziziphus 

mucronata (Buffalo Thorn Tree), which is a riparian indicator species. Figure 9-53 below 

shows examples of the variety of wetland floral indicators that were found during the field 

investigation.  
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Figure 9-53: Wetland indicator species found: a) Lintonia nutans (also occasionally 

found in terrestrial black turf areas); b) Ischaemum fasciculatum (Hippo Grass); c)  

Ziziphus mucronata (Buffalo Thorn tree); d) Setaria sphacelata  var. sphacelata; e) 

Cynodon dactylon (Couch Grass); and f) Dicanthium annulatum (Vlei Finger Grass) 

9.1.15.3 Wetland Health and Sensitivity 

The general features of the identified wetland units within the project area were assessed in 

terms of impacts on the integrity of these systems and their sensitivity. These assessments 

are done according to wetlands that are found within the same immediate catchment, to the 

HGM unit, and also according to similar local ecological setting. 

The major existing impacts to the wetlands identified through the health assessments are: 

■ Utilisation of the wetlands by cattle leading to trampling of soils, overgrazing of 

vegetation and water quality impacts; 

■ Utilisation of the wetlands for farming practices, where encroachment into the 

floodplain wetland is carried out and full farming through the ephemeral unchannelled 
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valley bottom wetlands is done leading to significant impacts to the wetland 

vegetation and soils; 

■ Presence of roads across wetlands, some being formal (the D4380 road) and some 

informal that farmers have created and most likely use when there is no flow; and 

■ Presence of erosional features due to all of the previously mentioned activities 

occurring within and around the wetlands. 

The major sensitivities of the wetlands identified through the assessments are: 

■ Presence of important faunal species that would make use of the wetland 

ecosystems in a dry climate, e.g. water birds, amphibians and important mammals 

like the Brown Hyena (Hyaena brunnea), see the Fauna and Flora Report for more 

detail (Appendix K); and 

■ Sensitivity to water quality and quantity impacts/ changes due to the reliance of the 

wetlands on lateral inputs from the gently sloped catchments with rocky outcrops. 

The WET-Health scores for the three modules lead to the overall Present Ecological State 

(PES) values for each HGM units, as well as the median of the Ecological Importance and 

Sensitivity (EIS) scores that leads to an overall EIS status, are listed in Table 9-28. 

Table 9-28: Wetland PES and EIS 

Wetland HGM Unit 
Area 

(ha) 

PES with 

Overall 

Score 

EIS with 

Median 

Score 

Recommended 

Ecological 

Management 

Class 

North Catchment (A62B) 

1 Floodplain (F) 41.1 C (2.6) 
Moderate 

(2.0) 
C 

2 Valley Bottom, Unchannelled (VB) 11.0 D (4.5) Low (1.0) D 

Southern Catchment (A61G) 

3 Floodplain (F) 104.3 C (2.3) High (3.0) B 

4 Valley Bottom, Unchannelled (VB) 28.3 C (2.3) Low (1.0) D 

9.1.15.4 Wetland Ecoservices 

The general features of each wetland unit were assessed in terms of functioning and the 

overall importance of the HGM unit was then determined at a landscape level. The results 

from the Wet Ecoservices tool for the respective wetland units are presented below in Table 

9-29; and the ecoservices that were rated as high (≥2.8) are listed. The major ecoservices 

provided by the wetland in the project area are Natural Resources and Erosion Control.  
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Table 9-29: EcoServices Radial Plots and High Scores for each HGM Unit 

Unit Radial Plot Top EcoServices 

1 

 

Natural Resources (3.4) 

2 

 

 

3 

 

Natural Resources (3.4) 
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Unit Radial Plot Top EcoServices 

4 

 

Erosion control (2.8) 

9.1.15.5 Sensitivity Analysis and No-Go Areas 

There are no wetlands within the project area that are designated as important under the 

convention of Ramsar Wetlands of International Importance. However, the wetland systems 

themselves are designated as sensitive environments in the study area, see Figure 9-50. In 

addition to the wetlands, the 100 m buffer around the wetlands should also be seen as 

sensitive as this is the transition zone from terrestrial ecosystems and will buffer the wetland 

from surrounding impacts.  

A 500 m buffer around wetlands has been delineated since ephemeral wetlands in the 

project area were determined to be mainly (but not solely) fed by surface water inputs from 

lateral water flow. This area is in holding with GN 1199 where any activity within this buffer 

zone requires a WULA. The 500 m buffer was allocated a sensitivity of ‘Moderately Low’. 

Each of the HGM units has undergone an individual ecological sensitivity assessment, the 

results of which are summarised Section 9.1.15.3 above. 

9.1.16 Aquatic Ecology 

An Aquatic Ecology Baseline and Impact Assessment (Appendix M) was undertaken in 

support of this EIA report to elucidate the current PES, define the baseline for potentially 

affected aquatic ecosystems and determine what impacts the Project may have on the 

aquatic biota within these streams. 

9.1.16.1 Study Area 

Taking into consideration the National Freshwater Ecosystem Priority Areas (NFEPA) river 

status as well as the Sub Quaternary Reaches, a total of six sites were selected to collect 

data from. Details on these sites are presented in Table 9-30 and Figure 9-54. 
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Table 9-30: Locations and site photos of the aquatic sampling sites 

Site Name and GPS 

Position 
Photograph 

MAG1 

24°00'57.305" S 

28°48'32.659" E 

 

MAG2 

23°58'16.476"S 

28°41'46.710"E 
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Site Name and GPS 

Position 
Photograph 

MAG3 

23° 54' 55.952" S 

28° 43' 58.385" E 

 

MAG4 

23° 54' 10.447" S 

28° 43' 31.079" E 

 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 182 

 

Site Name and GPS 

Position 
Photograph 

MAG5 

23° 53' 20.197" S 

23° 53' 20.197" S 

 

MAG6 

23° 52' 14.214" S 

28° 46' 8.830" E 
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Figure 9-54: Aquatic sampling points 
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9.1.16.2 Water Quality 

During the high flow survey an equipment failure resulted in the loss of in situ water quality 

data at site MAG1, but when an attempt was made to take the low flow survey, MAG1 was 

dry. No in situ water quality data was therefore available for site MAG1 from the aquatics 

survey; however data obtained from the surface water scoping report (Digby Wells 2015) 

show that water quality samples taken downstream of MAG1 fall within drinking water quality 

guidelines with a total dissolved solids of 339 and a pH of 8.41. Surface water data was used 

to supplement the high flow survey data. The pH and the conductivity were found to be 

within acceptable limits. 

In situ water quality at all sites fell within DWAF (1996) guideline levels during both surveys. 

The average of and standard deviation within the data is presented below in Table 9-31. 

Standard deviation is a measure of the variability within a data set and gives one an idea of 

the dispersion of the data points. 

Table 9-31: High and low flows basic statistical analysis of the in situ water quality 

results of the Mogalakwena River 

Surveys Temperature (˚C) Conductivity (µS/cm) pH 

Mean 

High Flow 23.8 283.3 8.6 

Low Flow 25.53 133 7.6 

Standard deviation 

High Flow 0.1 219.7 0.2 

Low Flow 2.25 33.9 0.38 

 

On average, higher temperatures were recorded during the low flow, although the low flow is 

considered part of the dry season or winter sample season, temperatures in Limpopo remain 

relatively high. The increase in temperatures may also be as a result of the lower flow 

volumes which would allow more heat to accumulate, as opposed to be dispersed, in the 

rivers. The average temperature during the high and low flow surveys were 23.8˚C and 

25.5˚C with a standard deviation of 0.1 and 2.25 respectively. 

Conductivity during the high flow averaged 283.3 µS/cm while during the low flow it 

averaged less at 133 µS/cm. This was largely due to the elevated conductivity at Site MAG3 

which raised the standard deviation to 219.7 compared to 33.9 from the low flow survey.  

The pH during the high flow was more basic averaging pH 8.5, which increased in acidity 

during the low flow to an average of pH 7.6. These values still fall within acceptable guideline 

values (DWAF, 1996) The pH values recorded obtained low standard deviations of 0.2 (high 

flow) and 0.38 (low flow).  
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The water quality was found to be of a sufficient standard to allow even organisms sensitive 

to changes in water quality to survive and reproduce. 

During the low flow it was observed that upstream sites in the Mogalakwena catchment dried 

up. Reduced water quantity will likely negatively impact on water quality, conductivity, as well 

as the concentration of chemicals will increase as water is lost to infiltration and evaporation. 

9.1.16.3 Habitat Quality 

9.1.16.3.1 Sterk River 

The instream habitat of the Sterk River was assessed to be between largely 

natural/moderately modified at 79%, while the vegetation habitat achieved a score of 70% or 

moderately modified. The Sterk River appeared to have strong flows during both surveys. At 

the confluence of the Sterk River and the Mogalakwena River, the Sterk River rejuvenates 

the Mogalakwena River. 

A. Flow 

Flow volumes appeared to be high during both the high and low flows within the Sterk River 

(Figure 9-55). Due to multiple dams and likely a large degree of agricultural returns flows the 

Sterk River. 

 

Figure 9-55: Depicting the Sterk River site during the high and low flow survey 
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9.1.16.3.2 Mogalakwena River 

The instream habitat as well as the vegetation habitat of the Mogalakwena River was 

assessed to be in a moderately modified state. Instream habitat is only available within the 

Mogalakwena River when the system is inundated. During the low flow survey areas 

upstream of the confluence with the Sterk River were found to be dry. This resulted in the 

loss of habitat during the dry season as well as a disruption to migration for the 

macroinvertebrate species (not capable of flight in different life stages), and fish. These low 

flows are likely the result of multiple dams upstream reducing the flows received 

downstream. 

A. Flow 

Figure 9-56 shows the flow rates during the high and low flow sampling surveys at the 

upstream site of the Mogalakwena River. 

 

Figure 9-56: A) High flow volumes; B) low flow volumes at MAG1 

9.1.16.4 Aquatic Invertebrate Assessment 

The various aspects of the aquatic invertebrate assessment are detailed below per 

component. 

9.1.16.4.1 South African Scoring System 5 

The South African Scoring System 5 (SASS5) scores were consistently high at all sites 

surveyed, ranging between class A (natural) and class B (largely natural). These 

classifications are a result of three families which are sensitive to adequate flows 

(Leptophlebidea, Heptigeniidae, Perlidae) as well as good water quality (Oligoneuridae, 

diverse species of Baetidae and Hydropsychidae) being present in the systems. 

SASS5 scores were strongly correlated to the available habitat (biotope) types. In sections 

with more sediment, SASS5 scores were seen to decline. However, in areas with a good 

balance between stones, vegetation and gravel, sand and mud (GSM) scores approached 

those thought to be characteristic of natural areas (reference data: Dallas, 2007). 
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9.1.16.4.2 Macroinvertebrate Assessment Index 

The Macroinvertebrate Assessment Index (MIRAI) results correlate to the SASS5 findings 

for the Sterk River. The Sterk River was found to be in a largely natural state (class A/B) 

while the Mogalakwena River was found to be in a moderately modified state (class C). The 

moderately modified score attained in the Mogalakwena River was likely largely a result of 

agricultural impacts within the catchment. Upstream impoundments also reduce the water 

quantity available to the river system. Reduced water quantity can allow for the 

concentration of solids within the system and thus raise the conductivity, and concentrate 

any pollutants within the water. From the survey it appeared that the Sterk River had strong 

flows during both site visits. The Mogalakwena River was observed to have strong flows 

during the high flow, while flow volumes were observed to be greatly reduced in the dry 

season survey. 

9.1.16.4.3 Invertebrate Habitat Assessment System 

The Invertebrate Habitat Assessment System (IHAS) scores were found to range between 

fair and very good. Site MAG2 consistently scored the highest in terms of habitat quality 

during both the high and low flow site surveys. Of concern was the reduced flow during the 

low flow survey at MAG1. No water was recorded during either survey at MAG6. 

9.1.16.5 Fish Assessment 

The Fish Response Assessment Index (FRAI) component was spilt into two distinct sections 

corresponding to the rivers assessed. The Sterk River received a FRAI score of class B/C 

placing it on the border between largely natural and moderately modified. It appears that the 

Sterk River may be a refuge site as water appears to be present here year round, allowing it 

to maintain aquatic communities even when other sections of associated rivers run dry. It 

appears to have a greater volume of water within and to have more constant flows. These 

increased flows may be as a result of return agricultural flows. As seen above (Figure 9-56), 

the Mogalakwena River dries up in the early low flow. This is likely as a result of the system 

of impoundments upstream of the MAG1 which retain water and prevent flow during the low 

flow. The Mogalakwena River received a lower FRAI result (class C) primarily due to the 

absence of certain species such as Labeo molybdinus and the presence of exotic species 

such as Micropterus salmoides. Habitat quality appears to remain relatively constant 

between the two river systems with the same biotopes available, however, it is the 

impoundments and low water crossings which reduced flows that negatively impacts on the 

migration of fish species within the reach. 

9.1.16.6 Ecological Description 

The final PES of the Sterk and Mogalakwena Rivers are class B and class C respectively. 

This implies that conditions are more favourable to aquatic biota (both micro and macro 

fauna) within the Sterk River system, due to the conditions within being closer to the natural 

reference conditions originally present in the catchment.  
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The Mogalakwena River has many impacts further upstream. Flows should be far higher 

within the river but are greatly reduced to multiple farm and some commercial scale dams. 

Sewage and urban effluent are also sources of major pollution. However it does appear that 

much of the pollution is contained behind the dam walls and that water quality at the sites 

associated with the proposed project is better than what would be found upstream. 

The Sterk River passes through large areas of game reserves and wilderness prior to 

reaching the sampling site and later its confluence with the Mogalakwena River. It is for 

these reasons that the Sterk River site could be considered a good reference site for this 

study. 

9.1.17 Macro Economics 

Urban-Econ Development Economists was appointed to undertake the Macro Economic 

Impact Assessment (Appendix N) to determine the potential positive and negative effects of 

the Project on the local and regional economies and to compare its effects with the “no go” 

alternative. 

9.1.17.1 Demographics  

According to Census 2011 data, South Africa’s population was estimated to be above 51 

million (Table 9-32). About one out of ten people in the country resided in Limpopo. The 

Mogalakwena Local Municipality housed about 307 863 people in 2011, or just more than 

6% of the Limpopo population. Of the settlements closer to the proposed site, Mokopane 

and Bakenberg housed 30 150 and 798 people, respectively. 

Table 9-32: Population size (2011) and historical growth rates (1996-2011) 

Study Area Population 
Historical Growth Rates 

1996-2001 2001-2006 2006-2011 1996-2011 

South Africa 51 770 562 1.7% 1.3% 1.1% 1.4% 

Limpopo 5 404 866 3.4% 2.3% 1.8% 2.5% 

Waterberg DM 679 336 1.5% 1.0% 1.0% 1.2% 

Mogalakwena LM 307 863 1.1% 1.2% 1.5% 1.3% 

(Source: Urban-Econ, 2015) 

As indicated in the table above, the Compounded Annual Growth Rate (CAGR) of the local 

municipality’s population between 1996 and 2011 was 1.3%. It was lower than the CAGR of 

the national and provincial population during the same period, but slightly higher than that of 

the district. Whilst the population of the rest of the study areas experienced a slowdown in 

their growth rates, the primary study area’s population growth rate has been increasing 

(Table 9-32). 
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Household data enables a richer interpretation of the results of economic impact analysis. 

The economic model employed in the study assumes a closed system, where households 

are included as an additional endogenous sector. This provides for an opportunity to 

estimate the effects of the increase of disposable income of households due to changes in 

employment and income. The number of households and the rate at which they grow also 

provide crucial information for the prediction of future demands, and therefore, potential 

economic growth. High increase in household numbers coupled with the increase in 

disposable income levels result in greater consumption, which in turn stimulate local 

production and as a result the economy. In addition, knowledge of the size of the study 

areas in terms of households is useful for interpretation of the magnitude of the economic 

impact that could be created by the proposed activity. Factors influencing household size 

and the formation of households are mostly universal in nature although some might be 

more country specific. 

Table 9-33: Household numbers (2011), household size (2011) and its historical 

growth rate (1996-2011) 

Study Area Households 

Average 

Household 

Size 

Household Number Historical Growth Rates 

1996-2001 2001-2006 2006-2011 1996-2011 

South Africa 14 450 163 3.6 4.0% 2.1% 1.0% 2.3% 

Limpopo 1 418 101 3.8 5.5% 2.8% 1.2% 3.2% 

Waterberg DM 179 866 3.8 4.0% 1.7% 0.6% 2.1% 

Mogalakwena 

LM 
79 395 3.9 4.0% 2.0% 1.1% 2.4% 

(Source: Urban-Econ, 2015) 

In 2011, South Africa had about 14 450 163 households, which means that the average 

household size in the country was about 3.6. Limpopo had just over 1.4 million households 

and a bigger average household size than in the country. The primary study area had about 

79 395 households and almost the same average household size (3.9) as the district 

municipality.  

Over the years, as indicated in Table 9-33, the rates at which the number of households in 

the secondary and tertiary study areas have been slowing down, which mirrors the trend 

observed with respect to population dynamics in these study areas. In the primary study 

area, the trend though was different – while the population growth rate was increasing, the 

household growth rate was slowing down. When compared with population growth rates, it 

could be noted that the household growth rate in South Africa was on par with the population 

growth rate between 2006 and 2011. The rate at which the number of households has grown 

in all study areas has been significantly higher than the rate at which the population in these 

regions has increased over the same period. This is an indication of a decrease in the 

average household size in these areas.  
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9.1.17.2 Income and Expenditure Patterns 

There is a direct linkage between household expenditure and economic growth. Increase in 

household expenditure means a greater demand for goods and services, which means an 

increase in production and positive change in the size of an economy. Knowledge of the 

volume of the disposable income and the expenditure patterns of households, therefore, can 

provide vital intelligence with respect to the sectors that are most dependent on household 

income and therefore would be most affected in the case of a change in household income.  

Table 9-34: Household income distribution (2011) 

Income Category 
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No Income 14.9% 13.4% 13.4% 14.9% 15.4% 17.2% 

R1 – R4 800 4.5% 6.4% 3.9% 5.0% 3.4% 6.8% 

R4 801 – R9 600 7.4% 12.2% 8.1% 10.8% 6.6% 14.2% 

R9 601 – R19 200 17.1% 23.0% 19.5% 22.6% 14.4% 25.2% 

R19 201 – R38 400 19% 21.3% 21.9% 22.8% 14.3% 19.8% 

R38 401 – R76 801 13.1% 9.9% 14.0% 10.5% 11.0% 5.5% 

R76 801 - R153 600 9.3% 6.3% 8.9% 6.4% 9.9% 5.2% 

R153 601 - R307 200 7.2% 4.5% 6.2% 4.5% 13.4% 3.6% 

R307 201 - R614 400 4.7% 2.2% 2.8% 1.8% 8.2% 2.2% 

R614 401 - R1 228 800 1.9% 0.6% 0.7% 0.4% 2.4% 0.0% 

R1 228 801 - 

R2 457 600 
0.6% 0.2% 0.3% 0.2% 0.7% 0.2% 

R2 457 601 and above 0.3% 0.2% 0.2% 0.1% 0.4% 0.2% 

Average monthly 

income 
R9 743 R5 459 R6 947 R5 138 R13 373 R4 384 

Less than R3 200 per 

month 
62.9% 76.2% 66.8% 76.1% 54.0% 83.1% 

(Source: Urban-Econ, 2015) 

According to the Census 2011, it could be concluded that the household income situation in 

the Local Municipality mirrored some of the patterns observed in Limpopo and in the rest of 

the country. First of all, the percentage of households earning less than R 3 200 per month 

(R 38 400 per annum) in the Mogalakwena Local Municipality was slightly less than in the 

province, but considerably bigger than in the rest of the country in 2011. Overall, more than 

three quarters of households in Mogalakwena Local Municipality earned less than R 3 200 
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per month in 2011. At the same time, though the percentage of households without any 

income at all was considerably lower in the province than in any other study area analysed. 

From an average household income perspective, an average household in the local 

municipality earned R 5 138 in 2014 prices, which is lower than the provincial level of 

R 5 459 and the district level (R 6 947). Figure 9-57 illustrates the expenditure pattern of the 

study area. The household spend across all delineated areas are similar with the bulk of 

expenditure comprising of non-durable goods and services. 

 

(Source: Urban-Econ, 2015) 

Figure 9-57: Household expenditure per main groups 

Figure 9-57 shows that there are slight differences between expenditure patterns of 

households in the Mogalakwena Local Municipality and other study areas, particularly 

Limpopo. In the primary study area, households tend to spend the same share of their 

disposable income on services and non-durable goods, whilst in Limpopo households tend 

to spend more on non-durable goods than on services. The share of disposable income 

spent by Mogalakwena households on non-durable goods is also greater than the share of 

expenditure on these goods by households in the rest of the country. 

Table 9-35 provides more detailed information on the items that households spend the 

largest share of their income on. It shows that expenditure on food, beverages, and tobacco 

products is the largest expenditure item amongst households in all areas. A larger portion of 

income from households in Mogalakwena has to be allocated towards paying rent than is the 

case of households in other study areas. Households in the local municipality also tend to 

spend a bigger share of their income on transportation than households in Limpopo. This 

could be attributed to the remoteness of the Mogalakwena Local Municipality with respect to 

the concentration of economic activities such as Polokwane in Limpopo which forces people 

to travel further.  
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Table 9-35: Dominant expenditure items (2013) 

Expenditure Type South Africa Limpopo 

Waterberg 

District 

Municipality 

Mogalakwena 

Local 

Municipality 

Food, beverages and tobacco 26.2% 28.3% 28.2% 27.2% 

Rent 10.8% 8.8% 11.2% 12.3% 

Transport and communication 

services 
8.8% 7.6% 8.1% 8.4% 

Medical services 7.3% 6.5% 6.8% 6.8% 

Household fuel and power 4.3% 5.7% 5.2% 4.8% 

Clothing and footwear 5.2% 5.8% 4.4% 4.7% 

(Source: Urban-Econ, 2015) 

9.1.17.3 The Labour Market and Employment Structure 

Employment is the primary means by which individuals who are of working age may earn an 

income that will enable them to provide for their basic needs. As such, employment and 

unemployment rates are important indicators of socio-economic well-being. The following 

paragraphs examine the study area’s labour market from a number of angles, including 

employment rate and sectorial employment patterns. 

Table 9-36: Labour force statistics (2011)  

Income Category 
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Working age 

population 
33 928 806 3 237 489 437 259 179 677 20 247 3 870 

Non-economically 

active pop 
15 087 353 1 776 344 203 221 100 318 6 817 2 460 

Labour force 18 841 453 1 461 145 234 038 79 359 13 430 1 410 

Employed 13 254 829 897 385 168 408 47 826 10 505 715 

Unemployed 5 586 624 563 760 65 630 31 533 2 925 695 

Unemployment rate 29.7% 38.6% 28.0% 39.7% 21.8% 49.3% 

LF participation rate 55.5% 45.1% 53.5% 44.2% 66.3% 36.4% 

(Source: Urban-Econ, 2015) 
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In 2011, South Africa had 33.9 million individuals of working age (i.e. 15 – 64 years old). Of 

these individuals, 7.6% resided in Limpopo. According to the official unemployment 

definition, Limpopo had an unemployment figure of 38.6%, which was higher than the 

national figure. Within the Mogalakwena Local Municipality, just slightly more than a quarter 

of active job seekers were unemployed. Mokopane had a significantly lower unemployment 

rate of 21.8%, and spotted the highest labour force participation rate of the study areas. The 

relatively prosperous conditions in Mokopane correspond with the higher household income 

figures as discussed in the previous section. 

The unemployment situation in Bakenberg, however, is worse than the other study areas 

under analysis, this directly corresponds with the low household income levels described 

earlier and emphasises the need for the development of the economy of the Mogalakwena 

local municipality focusing on creation of sustainable employment opportunities in and 

around various settlements in the municipality. 

9.1.17.4 The Economy and Its Structure 

Analysis of the structure of the economy and the structure of its employment provide insight 

into the scale of reliance of an area on a specific sector(s) and thus the sensitivity of the area 

to changes in different sectors of global and regional markets. Understanding the size and 

composition of each sector in the economy in the area under analysis is important for 

studying the economic impacts that the proposed project may have. This helps to predict the 

changes that may occur because of the implementation of the Project. 

9.1.17.4.1 Economic Production and GDP-R 

The Gross Domestic Product per Region (GDP-R) of the Mogalakwena Local Municipality 

was valued at R 13 142 million in 2013 constant prices. This is equal to a per capita GDP-R 

of R 42 629. This is lower than the national economy but higher than the provincial economy 

GDP-R per capita of R 58 533 and R 39 818 respectively. The Waterberg district has the 

strongest economy of all the study areas with a GDP-R per capita of R 74 023. In addition to 

signalling a stronger economy, a higher GDP-R per capita is usually associated with a higher 

standard of living.  

Table 9-37: GDP-R and GVA-R per capita (2013) 

Area GDP-R (R’million) GDP-R per capita (R) 

South Africa R3 030 263 R58 533 

Limpopo R215 212 R39 818 

Waterberg DM R50 287 R74 023 

Mogalakwena LM R13 142 R42 629 

(Source: Urban-Econ, 2015) 
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Another important indicator of the wellbeing of a region’s economy is the rate at which it is 

growing. Between 2003 and 2013 the Waterberg District Municipality’s economy grew at an 

average rate of 0.9% per year. This is much lower than the national CAGR of 3.4% per 

annum. When one considers the structure of the economy in nominal terms, it becomes 

evident that the national economy is predominantly a service economy. The tertiary sector 

comprised 70% of the national economy in 2013, and grew by 4%. The primary sector that 

includes agriculture and mining contributes the smallest amount to the national economy. 

These sectors are, however, strategically important for food security and job creation. The 

mining and agricultural industries experienced the worst growth rates nationally. This could 

indicate potential job losses for individuals who are typically low to semi-skilled with a 

specific skill set. The major drivers of economic growth were the finance, insurance and 

business sector and the trade, transport and communication industries.  

The primary sector contributed 30.7% towards Limpopo’s GDP-R showing a significantly 

greater reliance on this sector than the national economy; however, the economy of Limpopo 

is still driven by predominantly tertiary industries with the observed CAGR of 3.5%. The 

mining industry showed the lowest growth rate in the province, emphasising the need for 

retention of these industries from a sustainability perspective and most importantly the need 

for greater investment to support their growth.  

The structure of the primary study areas’ economy follows that of the province more closely. 

Mining comprises more than a third of the Local Municipality’s economy; it experienced a 

CAGR of 1.6% over the period 2003 to 2013. Following the mining sector, the largest sectors 

in the Mogalakwena Local Municipality are general government followed by the trade and 

finance, insurance and business industries. The agricultural sector contributed a relatively 

small percentage to the local economy’s GDP-R; it however experienced a larger CAGR 

over the period between 2003 and 2013 compared to other study areas. 

Table 9-38: Structure of the study areas’ economies (nominal 2013 prices) and CAGR 

(2003-2013) 

Sectors 

South Africa Limpopo Waterberg DM Mogalakwena LM 

Nomina

l 2013 

CAGR 

(’03–’13) 

Nominal 

2013 

CAGR 

(’03-’13) 

Nominal 

2013 

CAGR 

(’03-’13) 

Nominal 

2013 

CAGR 

(’03-‘13) 

Primary sector  11.6% 0.2% 30.7% 0.2% 58.9% -0.5% 34.3% 1.8% 

Agriculture, 

forestry and 

fishing 

2.4% 1.9% 2.4% 3.5% 2.2% 0.9% 1.5% 4.7% 

Mining and 

quarrying 
9.2% -0.4% 28.3% -0.1% 56.7% -0.6% 32.8% 1.6% 

Secondary 

sector  
18.4% 3.0% 8.3% 3.1% 6.0% 0.4% 9.8% 5.7% 

Manufacturing 11.6% 2.6% 2.4% 2.2% 1.8% -0.4% 3.3% 3.7% 

Electricity, gas 

and water 
3.0% 1.6% 3.6% 1.9% 2.4% -2.2% 3.8% 10.0% 
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Sectors 

South Africa Limpopo Waterberg DM Mogalakwena LM 

Nomina

l 2013 

CAGR 

(’03–’13) 

Nominal 

2013 

CAGR 

(’03-’13) 

Nominal 

2013 

CAGR 

(’03-’13) 

Nominal 

2013 

CAGR 

(’03-‘13) 

Construction 3.7% 6.8% 2.3% 6.3% 1.8% 5.6% 2.7% 6.5% 

Tertiary sector  70.0% 4.0% 61.0% 3.5% 35.2% 2.6% 56.0% 2.9% 

Trade 16.6% 3.7% 13.7% 3.6% 8.8% 1.4% 13.4% 1.4% 

Transport & 

communication 
8.9% 3.6% 8.0% 2.7% 5.7% 2.3% 9.5% 3.1% 

Finance, 

insurance, & 

business  

21.5% 5.1% 15.5% 4.9% 9.5% 4.3% 13.4% 4.0% 

Community 

services 
6.0% 2.6% 4.7% 2.5% 2.5% 1.7% 4.9% 2.9% 

General 

government 
17.1% 3.3% 19.1% 2.8% 8.6% 2.2% 14.8% 3.0% 

TOTAL 100% 3.4% 100% 2.5% 100% 0.9% 100% 2.9% 

(Source: Urban-Econ, 2015) 

9.1.17.4.2 Sectoral Employment Structure 

Almost three quarters of people employed in South Africa work in the tertiary sector, in 

particular the community and government services sector and the trade sector. Agriculture, 

which accounted for 2.4% of the national GDP-R in 2013, on the other hand, provided 5.8% 

of all employment opportunities; whilst the contribution of the mining industry towards the 

employment in the country was smaller than its contribution towards GDP-R. Nevertheless, 

both of the sectors are labour-intensive and create a notable number of employment 

opportunities in the country, particularly in rural areas. 

The Limpopo Growth and Development plan recognises the importance of mining in 

developing the provincial economy and creating new employment opportunities. However 

although mining is a major contributor towards GDP-R in the province, it creates limited job 

opportunities. This is supported by the fact that in 2013 the mining sector created only 15.6% 

of employment in the district while contributing 56.7% towards its GDP. Within Limpopo the 

mining sector contributed 7% of employment opportunities while contributing 28.3% to the 

province’s GDP. Most of the people employed in Limpopo are working in the tertiary sector 

too, specifically in the trade and community and government services sectors. Its secondary 

sector creates 15.8% of jobs in the province, whilst its primary sector creates 17%. 

The employment composition in the Mogalakwena Local Municipality is quite similar than 

that of Limpopo with the sectors providing the largest numbers of jobs being the trade, 

community and government services, and mining sectors. Although the mining sector 

contributes 32.8% to the GDP-R (in nominal prices), it provides only 8.3% of employment 

opportunities in the area. At the same time, the trade sector’s employment contribution is 

greater than its contribution towards GDP-R. 
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(Source: Urban-Econ, 2015) 

Figure 9-58: Employment structure (2013) 

9.1.17.4.3 Agriculture and Mining in Limpopo 

Considering the importance of both agricultural and mining activities in the local and 

provincial economies from an economic development and job creation perspective, the 

following paragraphs examine the composition of these industries in greater detail.  

Limpopo Agricultural Activities: Within Limpopo the agriculture, forestry and fishing sector 

constitutes 2.4% of the province’s GDP-R as per nominal 2013 figures. This sector 

employed one in every ten of the province’s working population.   

The major commercial crops in South Africa include maize, wheat, sunflowers and soya 

beans. While the ranging climates in the Limpopo Province allows for the production of a 

wide variety of agricultural products, water is the most limiting resource. Maize is South 

Africa’s most important food crop. The production and yield data for the major crops within 

the country and Limpopo for the 2013/2014 season is provided in Table 9-39. During this 

time, the country produced more than 7.6 million tonnes of white maize and 6.6 million 

tonnes of yellow maize. Production in Limpopo accounts for only 2.4% and 1.9% of the 

national yield of white and yellow maize, respectively. In addition to this, the province 

produces 10.1% of the national sunflower yield. The higher yields for maize production in 

Limpopo (during the 2013/2014 season the yield for white maize was 6.1 t/ha vs. 4.96 t/ha in 

the country) also indicates that the province may enjoy a comparative advantage over the 

rest of the country as a result of the productivity of the relevant inputs.  
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Table 9-39: 2013/2014 Production and yield data 

 

South Africa Limpopo 

Area 

(‘000 ha) 

Tonnes 

(‘000 t) 
Tonnes/ha 

Area 

(‘000 ha) 

Tonnes 

(‘000 t) 
Tonnes/ha 

White maize 1 551 7 697 4.96 30 183 6.1 

Yellow maize 1 137 6 610 5.8 20 124 6.2 

Wheat 506 1 870 3.7 28 146 5.2 

Soya beans 503 944 1.88 22 66 3.0 

Sunflower 599 853 1.4 90 86 1.0 

(Source: Urban-Econ, 2015) 

Total white maize exports from South Africa for the 2013/2014 season were 0.9 million 

tonnes, while 1.1 million tonnes of yellow maize was exported during the same season 

(Grain SA, 2014). It is difficult to accurately provide detail on the size of Limpopo’s 

contribution to the export total since all maize produced in the country is pooled and then 

exported. Based on the fact that a percentage (albeit small) of total maize production takes 

place within Limpopo, it can be assumed that a decrease in production within the province is 

likely to have an impact on the export earnings from this commodity.  

South Africa Vanadium Mining Focus: The proposed project involves the production of a 

magnetite concentrate product, with the primary element of interest being vanadium, and 

iron and titanium as a potential by-products (Pamish Investments No 39 (Pty) Ltd, 2015a). 

Approximately 33% of the world’s vanadium is produced by South Africa, making the country 

the second largest producer after China (38%) (DMR, 2015). In addition, South Africa has 

about a quarter of the world’s known vanadium resources (DMR, 2015). 

Overall the production of vanadium has dropped in the past decade; however, a positive 

trend was observed in 2013 compared to 2012. In 2013, 21.3 kilotons of vanadium was 

produced in the country versus 20 kilotons that were reported in 2012 (DMR, 2015). Local 

sales equated to 2.0 kilotons in 2013, a 0.6 kiloton increase compared to 1.4 kilotons 

consumed in 2012 (DMR, 2015). Just under 90% of total vanadium sold in 2013 was 

exported (DMR, 2015).  

According to South Africa’s Mineral Industry 2012/13 production capacity is expected to 

increase by 3.6 kilotons per annum by 2016 from co-product vanadium production as a 

result of growth in steelmaking from vanadium bearing titaniferous magnetite ores, driven 

mainly by the government’s industrialisation policy objectives (DMR, 2014). The country’s 

capacity is also expected to increase by approximately 700 tonnes per annum from primary 

vanadium mining in 2013 (DMR, 2014). This could preserve the domestic market’s 

competitiveness and attract investment in the industry, with a subsequent increase of 

employment in the sector. 
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(Source: Urban-Econ, 2015) 

Figure 9-59: South Africa’s production and sales of vanadium between 2003 and 2013 

(kilotons) 

The Bushveld Complex hosts platinum group metals (with associated copper, nickel and 

cobalt mineralisation), chromium and vanadium bearing titanium iron ore formations as well 

as large deposits of the industrial minerals, including fluorspar and andalusite. Figure 9-59 

below illustrates selected platinum, chromite and vanadium deposits in South Africa. 
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(Source: Urban-Econ, 2015) 

Figure 9-60: Vanadium deposits in South Africa 

9.1.17.5 Sensitivity Analysis and No-Go Areas 

Overall, it is clear that the proposed project is in line with the development priorities set by 

both provincial and local governments as outlined in the respective strategic policies. The 

proposed project, though, is to be located in the area that is zoned for conservation and 

tourism development. This means that the analysis of the economic impacts will need to take 

due cognisance of the existing tourism activities and potential tourism activities observed in 

the zone of influence and nearby areas.  

The area where the proposed mine is to be located already attracts domestic and 

international tourists interested in trophy hunting. The three farm portions that are located in 

direct proximity to the mine’s site are already deriving some income from game farming 

activities, although it appears that only Portion 3 and 4 of the Bellevue 808 LR Farm that on 

average hosts 20 international tourists and 25 domestic tourists on an annual basis appears 

to derive a notable income from such activities. The other two portions of the Bellevue 

808 LR Farm make use of game farming to supplement their annual income derived from 

livestock farming and crop production. 
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9.1.18 Social 

A Social Impact Assessment (Appendix O) was undertaken to describe the social 

environment of the site and its surrounds and to identify likely impacts that may occur as a 

result of the Project.  

9.1.18.1 Regional Study Area 

The regional area has been defined as the Mogalakwena Local Municipality municipal area. 

The area comprises a land surface area of 6 166 km2 and is administered by the 

Mogalakwena Municipal Council. The Mogalakwena Local Municipality comprise 32 

municipal wards, the population within each ward is represented by a ward committee and 

councillors, who are responsible for representing the needs of the people within the 

respective wards on the Council.   

In addition to municipal administration, several areas within the Mogalakwena Local 

Municipality are under the administration of Traditional Authorities. Each Traditional Authority 

is headed by a Kgoshi and his subordinate headmen. There are nine Traditional Authorities 

within the Municipality. The relationship between the Municipality and most Traditional 

Authorities is sound (MLM, 2012). 

Refer to Appendix O for a detailed description of the regional study area. 

9.1.18.2 Local Study Area 

The local study area (1 389 km2) is defined as Ward 9,10,11,15, and 16 of Mogalakwena 

Local Municipality as well as Ward 18 of Aganang Local Municipality. 

9.1.18.2.1 Population Growth and Distribution 

The low population growth rate evident in the local municipal area also applies to the wards 

constituting the local study area. These wards housed almost 50 000 people in 2011 (i.e. 

16% of the local municipal population). This population comprises 13 114 households, which 

equates to an average household size (4) similar to that of the regional study area (StatsSA, 

2013). 

Human settlement within the local study area is characterised by two contrasting patterns. 

The vast majority of land is sparsely populated, while residential uses within the study area 

are concentrated within densely populated peri-urban settlements. These settlements 

comprise less than 30% of the surface land comprising the local study area, but account for 

more than 95% of the total population (StatsSA, 2013). 
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9.1.18.2.2 Age and Gender Distribution 

Gender and age are important variables, as they indicate the labour-sending capacity of an 

area. Females outnumber males by 10%, which is similar to the regional distribution. The 

gender distribution among household heads indicate that just less than 60% of all 

households in the local study area are headed by females (StatsSA, 2013). Both these 

trends point towards male outmigration. 

The age distribution shows that the majority of the local study area’s population falls within 

the 15 to 64 year bracket, while just more than a third is younger than 14 years. This trend is 

similar to the regional study area and indicates a potentially large labour force. 

9.1.18.2.3 Language and Racial Distribution 

Similar to the region, the population within the local study area is relatively undifferentiated 

from a language and race perspective, with most people speaking Sepedi (82%), followed by 

those speaking XiTsonga (12%). With regards to race, Black Africans constitute the 

overwhelming majority (99%) (StatsSA, 2013). 

9.1.18.2.4 Education 

A population’s average level of education is commonly used as an indicator of human capital 

and is measured by the percentage distribution of the population older than 20 years and the 

highest level of schooling they completed. Education levels among the local population 

indicates a relatively modest level of formal education, with more than half of individuals 

attaining some secondary schooling, irrespective of their gender grouping. This trend is 

similar to the regional study area, although the latter has a slightly higher proportion of 

people that have attained secondary and tertiary levels of education (StatsSA, 2013). 

9.1.18.2.5 Land Ownership 

Large sections of the local study area are owned by the Government of the Republic of 

South Africa, but the land is identified as the indigenous land of the Bakenberg Traditional 

Authority. This means that the Traditional Authority has jurisdiction over the land and holds 

the land in trust for its people. Individuals residing in households located on this land are 

therefore not title deed holders or owners of their plots of land but have been given 

Permission to Occupy by either the headman or the chief. It should be noted that in addition 

to communal land assigned to the Bakenberg Traditional Authority, the Bakenberg Langa 

Tribe also privately owns a large section of land within the Project area. 

9.1.18.2.6 Spatial Development 

From a spatial perspective, the Waterberg SDF (The Development Partnership, 2009) 

identified the area where the proposed project is to be established as the area holding 

potential for platinum mining. The Waterberg EMF (MetroGIS, 2010), zoned the area where 

the proposed project is to be located as Zone 2, which refers to as “areas with a generally 

high, natural, visual and cultural quality that has significant potential for the development of 
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nature and/or culture based tourism” (MetroGIS, 2010). This suggests that mining activities 

in this area are undesirable, as tourism and conservations are the preferred activities in this 

zone (MetroGIS, 2010). The Waterberg EMF (MetroGIS, 2010), with reference to Zones 1, 2 

and 9, further indicates that “developments that transform natural veld or cultivated land into 

any other cover should only be allowed if such development clearly present conservation, 

production or tourism advantages that could justify the transformation of land” (MetroGIS, 

2010). 

The Mogalakwena Local Municipality Housing and SDF (MetroPlan, 2005) that is available 

for public viewing is outdated and does not provide for a clear indication of the zone that the 

proposed project falls under. The SDF earmarks the Bakenberg area as an important 

development node. The SDF states that spatial development within the Bakenberg area 

should focus on non-residential activities along the main road through Bakenberg with a 

particular focus on business developments (MLM, 2012). In addition the Municipal SDF 

proposes that orderly growth should be promoted in the area by providing infrastructure and 

facilities which will allow regional facilities to be established in this node. The formalization of 

settlements with suitable land tenure arrangements should also be a prioritized (MLM, 2012). 

The Mogalakwena Local Municipality Housing and SDF (MetroPlan, 2005) identifies specific 

farms that have been prioritised for mining development based on the knowledge of the 

mineral resources and the proposed projects at that time; however, no map outlining various 

developmental zone was available for viewing. Therefore, it is difficult at this time to state 

whether the location of the proposed project is in any contravention of the proposed spatial 

development by the Mogalakwena Local Municipality. However, it is clear that the zoning 

undertaken by the Waterberg EMF does not foresee mining in the proposed project area. 

9.1.18.2.7 Land Claims 

According to the Mogalakwena Integrated Development Plan (IDP) (2014/2015) a 

substantial proportion of land within the municipal area is subjected to land claims, which is 

restricting it terms of spatial development (MLM, 2014). A land claims enquiry on the farms 

within the Project area showed that there are several claims on the following farms: 

Vogelstruisfontein 765 LR, Vriesland 781 LR, Schoonoord 786 LR and Bellevue 808 LR. 

Only the claim by the Sebueng community has been gazetted. 

Table 9-40: Outstanding land claims 

Affected Property Claimant Status 

Schoonoord 786 LR Sebueng Community Gazetted 04/092009 Notice No 1213 of 2009 

Schoonoord 786 LR Bakenberg Tribe Research 

Bellevue 808 LR Bakenberg Tribe Research 

Vogelstruisfontein 765 LR Bakenberg Tribe Research 

Vriesland 781 LR No information available at this stage  

Source: MLM, 2014; Department of Rural Development and Land Reform,2011 
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9.1.18.2.8 Service Delivery 

A. Water and Sanitation 

Government water schemes provide most households within the local study area with piped 

water; however, a considerable number of households still depend on groundwater 

resources for domestic and agricultural use. Rural communities are almost totally dependent 

on piped groundwater abstracted from boreholes by pumps.  

The majority of households within the local study area only have access to pit toilets, 

followed by a small number of households (9%) that have access to flush sanitation. 

B. Energy Sources for Lighting, Cooking and Heating 

The majority of households within the local study area have access to electricity for lighting 

purposes. With regards to cooking and heating there seems to be a greater reliance on 

alternative energy sources, especially wood. It is reasonable to argue that wood is sourced 

from areas surrounding rural communities. 

C. Housing and Informal Settlements 

Housing types vary according to settlement type. There are, for example, a higher proportion 

of informal houses in rural areas, while formal houses are predominantly a feature of the 

urban environment. The majority of households (95%) within the local study area reside in 

formal dwellings, only 3% of housing structures are informal. Almost 50% of dwellings in the 

local study area are privately owned, of these the majority have been fully paid off, which is 

considerably higher compared to the regional study area. Just less than half of all dwellings 

are occupied rent free; this can be ascribed to the fact that the majority of the population 

reside on traditional land, with no formal land ownership rights. 

D. Transport and Road Networks 

Transport corridors formed by road networks usually play a pivotal part in facilitating and 

supporting development initiatives. Transport corridors also offer advantages to mining, 

manufacturing and other business developments planned for the area.  

The immobility of communities within the local study area was noted to be a concern. Car 

ownership within the rural area is low and commuters depend on public transportation (bus 

and taxi operators). In addition to formal vehicle use, donkeys with trailers are also 

commonly seen traversing between vehicles and on the side of roads. Donkeys and trailers 

have been a traditional mode of transport and while the ‘horse and carriage’ is privately 

owned, it is very often leased out for business purposes (Sanral, 2012). 
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E. Challenges in Providing Basic Services 

Currently the Local Municipality’s capacity to develop and maintain infrastructure and deliver 

household services seems to be outpaced by population growth and the resultant demand 

for services. The increase in the number of households, particularly in the rural areas where 

there are minimal services have increased backlogs in electricity provision, housing needs, 

roads, access to water, and sanitation needs. 

9.1.18.2.9 Poverty and Vulnerable Groups 

People or groups can be classified as vulnerable for a number of reasons. Often they are 

classified according to demographic or social profiles. As adapted from the IFC definition, 

vulnerable groups are people who by virtue of gender, ethnicity, age, physical or mental 

disability, economic disadvantage, or social status may be more adversely affected by 

Project impacts than others and who may be limited in their ability to claim or take advantage 

of Project related benefits (IFC, 2006). The most common groups identified as vulnerable 

are children, the elderly, child or female headed households, the poor and the disabled. 

Other socio-economic aspects also make certain people and groups more vulnerable such 

as low levels of education and high levels of unemployment. The low average monthly 

income combined with the high dependency ratio, high unemployment rates and a relatively 

low level of education implies high levels of poverty and vulnerability among households 

within the local study area. 

The Mogalakwena IDP (2012/2013) states that, “one of the key social problems facing the 

Mogalakwena Municipality is poverty”. In particular the IDP notes that women, especially 

women living in rural areas, are the most affected by lack of job opportunities and other 

social issues such as access to education, role in society and economic opportunities. These 

factors together with the high prevalence of HIV/AIDS throughout the Mogalakwena Local 

Municipality (24%) and the number of household which are indirectly affected by the disease 

increases the vulnerability of a significant number of families in the local study area. 

South Africa has a social grant system to assist poor and vulnerable households. Within the 

local study area grants are administered through the Bakenberg South African Social 

Security Agency (SASSA). The agency is also involved with community development and 

social work.  

Among the local study area’s population just more than one out of every three individuals 

receives some type of grant (StatsSA, 2011). This figure has almost doubled since 2001, 

which suggests a premature inclination towards welfare instead of developing sound 

institutions for education and subsequent employment (StatsSA, 2011). Of the people 

receiving grants an overwhelming majority (68%) receive grants for childcare.  

In addition to the social grant system, approximately 70 000 households within the Local 

Municipality were provided with free basic water and electricity services (WDM, 2012). If one 

takes into consideration that the municipality hosted almost 80 000 households in 2010, it is 

clear that almost 90% of households within the regional and local study area are considered 
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‘poor’ (pronounced deprivation of well-being) (Houghton & Khandker, 2009) and qualify for 

free basic water and electricity respectively. This implies that a large percentage of the 

households within the local study area can be considered as vulnerable. 

9.1.18.3 Site Specific Study Area 

This section focuses on the characteristics of the site-specific study area namely, the extent 

of the farm portions comprising the footprint of the project infrastructure and a 500 m buffer 

surrounding it, as well as farm portions neighbouring this area. 

9.1.18.3.1 Land Use and Livelihoods 

The discussion distinguishes between activities on properties comprising the site-specific 

study area and those neighbouring it. This division is motivated by the fact that the potential 

socio-economic impact on these areas are likely to be different. For instance properties 

bought out by the mine to make way for surface infrastructure will almost exclusively 

experience displacement impacts, whereas neighbouring properties will remain in situ, 

leaving them vulnerable to any negative project-related impacts. 

A. Grazing 

Two types of grazing are distinguished; firstly commercial game farmers graze their game on 

their properties, while those who own livestock within local communities depend on 

communal grazing areas to feed their animals. Game farms can be found approximately 

4 km east north east of the project infrastructure. 

Cattle owners usually purchase cattle on an annual basis, which are then kept in livestock 

paddocks at their place of residence. Herd boys are appointed to graze the cattle for a 

period of time, after which the cattle are either sold at auction or to local butcheries. During a 

meeting with the Bakenberg Traditional Authority it was established that communities, 

depending on their location, have designated communal grazing areas. 

The proposed infrastructure footprint coincides with two communal grazing areas, which are 

primarily used by cattle owners residing in Bakenberg, Basogadi, Mothoathoase, and 

Sepharane. However, due to the fact that the grazing location of cattle is not regulated, cattle 

from various communities can be found in this area. It should be noted that although the 

quality of grazing in the study area is reasonably good, grazing resources often get 

exhausted during the dry season due to over grazing, which forces cattle owners to buy 

supplementary feed. Surface water is extremely scarce in the area coinciding with the 

project footprint, which detracts considerably from its desirability for grazing. For this reason 

most herd boys drive their cattle across the R4380 roadway towards the Mogalakwena 

River; movement of cattle across this and other roadways within the study area is quite 

frequent on a day-to-day basis. 

Game farming is practiced within the south-western section of the project site across the 

Mogalakwena River on the farm Bellevue 808 LR and other properties surrounding the 
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project site. These properties do not coincide with any of the proposed mining infrastructure. 

Game grazes freely on these properties and is sold for hunting to local and international 

hunters. Common species of game found include Nyala, Eland, Impala, Sable, and Gnu. 

B. Agriculture 

Agricultural activities within the study area comprise subsistence and commercial crop 

farming. The latter is concentrated on the farm Bellevue 808 LR which does not coincide 

with the projects proposed infrastructure footprint; these farming operations primarily 

produce lucerne for the local market and peppadew which are exported. 

Subsistence maize farming is practiced on small plots of land usually located on the 

periphery of communities within the site-specific study area. These plots of land usually 

range between 0.1 ha and 2.5 ha, and are expected to render relatively low yields due the 

low land capability (Appendix F). The right to use these areas for agricultural purposes are 

exclusively allocated to households who reside within the jurisdiction of the Bakenberg 

Traditional Authority. 

The proposed project’s infrastructure footprint coincides with approximately 40 of these 

agricultural plots, which are mostly used by farmers from Moshate/Bakenberg community; 

however, it was established that these fields have not been cultivated in recent years. 

Agricultural involvement among the community appears to be declining, which can be 

attributed to a possible stronger dependence on other resources such as social grants and 

remittances. During field investigations it was established that the majority of individuals 

currently involved in farming are older female community members, with the younger 

generation preferring formal employment opportunities for sustainable growth of wealth. 

C. Residential Use 

Residential land uses within the study area primarily comprise the footprint of the following 

communities: Bakenberg, Sepharane, Basogadi, Mothouthouse, Malokongskop, Moshate, 

Basogadi, Ditlotswana and Kaditswhene. Other residential land uses include the 

homesteads of three commercial game farmers and their farm workers. These are located 

on portions RE/2, 3, and 5, respectively, of the farm Bellevue 808 LR. Infrastructure on these 

properties includes formal and informal dwellings, as well as buildings used for business 

purposes (e.g. commercial farming infrastructure and hunting lodges). A total of five farm 

workers reside at these properties; all of them are appointed on contract basis, and have 

secondary residences within nearby communities. The project infrastructure does not 

coincide directly with any of the aforementioned residential uses. 
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D. Public Infrastructure 

The project site is divided by the D4380 provincial road. The northern section of the project 

site can be accessed via the D3534. The southern section of the project site can be 

accessed via the D3507. Both roads are secondary roads off the D4380 provincial road. 

These municipal roads are double-lane tarred roads. During field investigations several 

sections of these roads were in a deteriorated state, possibly due to a lack of maintenance. 

E. Heritage Uses 

Sensitive heritage areas, mostly graves and male initiation sites, were found within the study 

area. Graves have been identified on the farms Vriesland 781 LR and Vliegekraal 783 LR, 

while male initiation sites are located on Vogelstruisfontein 765 LR. Initiation rites are usually 

performed in June-July for a period of three weeks. Refer to the Heritage Impact 

Assessment report for a more in-depth description of heritage attributes of the study area 

(Appendix T) as well as Section 9.1.20 of this report. 

F. Medicinal Plants 

During the field investigation it was established that the mine infrastructure footprint, 

particularly the TSF, will coincide with an area which is currently hosting a medicinal plant 

species, Mosala-suping, that is used by the Bakenberg Traditional Healers Association. The 

plant is harvested by traditional healers from all the communities in the vicinity of the site-

specific study area. Although this plant species do grow elsewhere, the plants with the 

desired medicinal properties can only be found in the vicinity of the project area. 

9.1.18.3.2 Land Ownership 

The Bakenberg Traditional Authority owns the two farm portions on which the Project 

infrastructure will be located. The Traditional Authority is also the custodian of several farm 

portions that neighbour the study area, Hellem Bricksteen 761 LR and Groningen 779 LR, 

Malokong 784 LR, these properties are owned by National Government. Land owned by 

private individuals is concentrated on the farm Bellevue 808 LR. 

9.1.18.3.3 Socio-Political History 

The study area is located within the historic Bakenberg Location, also known as the Hendrik 

Masibi Location, one of the three original chiefdoms. The area is at present under the 

Bakenberg Traditional Authority’s jurisdiction. Previously completed heritage studies have 

investigated sites associated with the history of the Langa in the study area. These sites 

include Malokong Hill situated on the eastern border of the project area where a large stone 

walled settlement was identified. According to this study, the Mabusela clan occupied the 

area throughout living memory, first settling at the highest point of the hill for security 

expanding the settlement over five stages (Refer to Appendix T for more detail). 
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9.1.18.3.4 Socio-Economic Characteristics 

The socio-economic household survey conducted for the Project explored the socio-

economic characteristic of households and individuals within the vicinity of the site-specific 

study area. Approximately 580 households were included in the survey; these households 

comprised of just over 3 000 household members. The findings of the survey are presented 

in the remainder of this section 

A. DEMOGRAPHICS 

Socio-demographic attributes of the households described in this section include household 

characteristics and residents’ age, gender and language distribution. Refer to Appendix O for 

additional information. 

■ Household Characteristics 

� Most of the surveyed households have between three and six members. About 

6% of households have only one member, and the largest has 16 members. The 

average household size (the total number of individuals divided by the total 

number of households) is just over five persons per household.   

� The relationships of household members to household heads indicate that most 

of the community (64%) consists of children and grandchildren of household 

heads. There are relatively few extended families (brothers, sisters, parents, 

nieces, nephews or grandparents) sharing the same household. 

� A noteworthy aspect of the composition of the surveyed population is the small 

proportion of spouses of household heads (6%). This is accounted for by the fact 

(mentioned earlier) that more than half of the surveyed households are headed 

by women – single or widowed females who do not have spouses. 

■ Age, Gender and Distribution 

� Among the surveyed population females (53%) outnumber males with 5%. In 

terms of age 62% of household members are of working age (between 16 and 65 

years), followed by those of school going age (5 to 18 years). The age-gender 

distribution of the community members displays a small “spike” among both 

males in the young working-age interval (20 to 40 years), which is indicative of a 

community containing a number of migrant job-seekers who may have moved 

into the community in search of employment at nearby mines. 

� In terms of language distribution Sepedi is the most prominent spoken language 

among households (87%), followed by households speaking Xitsonga (10%). 

This suggests that, from a cultural perspective, the community is fairly 

homogenous. 
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B. Population Stability 

The residential status of the surveyed population indicates that the majority (75%) of 

community members reside in the community on a full-time basis, followed by those who 

reside their on a part-time and irregular basis. 

The lengths of time that various households had been residing in the community at the time 

of the survey indicate that the community is a very stable one. The average household has 

been resident in the same community for 27 years. Only 5% of households have been 

resident in the community for five years or less. Reasons cited for moving to the community 

mostly involve family responsibilities, although a few indicated that they had moved into the 

area in search of employment. 

C. Education 

Of the surveyed population between the ages of 5 and 18, 98% are in school, irrespective of 

gender grouping. The highest education levels attained by the adult community (those over 

the age of 20) are shown in Figure 9-61. As can be seen from this figure, overall education 

levels are relatively low – only about one-third of adults have completed secondary school or 

attained any further education. Reasons for not completing school mostly involved financial 

or transport constraints. Literacy rates, on the other hand, are fairly high: among adults, 83% 

of women and 92% of men can read. 

 

Figure 9-61: Education levels of adult community members 
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D. Mining-Related Skills and Experience 

Respondents were asked to indicate whether any members of their household possessed 

mining-related skills (operating equipment, administrative/ clerical skills, electrical or 

electronic skills, etc.), and also to indicate whether these skills were derived from training 

and/or previous work experience. The relevance of such information stems from the fact that 

employment on the Project could potentially be used as means to offset any negative socio-

economic impacts that might occur. The survey results show that 22% of adult household 

members possess at least one mining-related skill. The types of skills possessed by these 

household members are shown in Table 9-41. 

Table 9-41: Mining-related skills among community members 

Type of Skill Acquired Skill Only Worked Total 

Driver 33 57 90 

Computer literacy 60 17 77 

House-keeping 11 45 56 

Building/bricklaying 3 46 49 

Medical (nursing, first aid) 22 26 48 

Electrical 18 29 47 

Administrative skills 20 19 39 

Mining related skills 15 18 33 

Road construction 4 24 28 

Warehousing/store keeping skills 5 23 28 

Service industry 4 22 26 

Mechanic 9 15 24 

Teaching 1 23 24 

Metal work 3 18 21 

Carpentry 4 15 19 

Plumbing 6 8 14 

Agricultural 5 7 12 

Machine operator 5 7 12 

Masonry 1 7 8 

Surveyor assistant  1 
 

1 

Total 230 426 656 
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E. Employment and Income 

This section discusses the economic status of the community at two levels: the employment 

status of individual household members, and the livelihood strategies and income sources of 

entire households. 

■ Employment Status of Individuals 

� The primary economic activities of working-age community members (those 

between 18 and 65) indicated that unemployment is high in the community in 

relation to the national average (34.6%), with more than two-thirds of the working-

age population being unemployed. Unemployment is especially high among 

female members of the community, with 75% of adult women being without work. 

Of the 30% of adult community members who are employed, most are employed 

outside of the mining sector. These pursue a variety of occupations, including 

work in government, domestic workers, taxi and truck drivers and the like. 

� About half of adult men and women contribute to the household economy; this 

contribution most commonly takes the form of social grants. Only 6% of surveyed 

adults indicated that they have any secondary economic activity. 

■ Sources of Income 

� Despite the high unemployment levels, all households have at least one source 

of income – although this income is often only of an infrequent nature. The 

numbers of income sources per household are shown in Figure 9-62 below. As 

can be seen from this figure, nearly half of surveyed households have two or 

more sources of income. 
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Figure 9-62: Number of income sources per household 

� Consistent with the fact (reported in the previous section) that the contribution of 

most adults to their household economy is in the form of social grants, such 

grants were also identified as the main source of income of the majority of 

households (see Figure 9-63). Only about one-third of households identified 

salaries or wages of household members as their main source of income. 

� Dependence on social grants is significantly higher among female-headed 

households than those headed by men. Nearly two-thirds of female-headed 

households identified social grants as their main source of livelihood. Among 

male-headed households, by contrast, roughly the same proportion depends on 

salaries and wages as on grants. 

� Incomes from the most common sources of livelihood (social grants and salaries 

or wages) tend to be regular or stable. Sizes of incomes are fairly modest; 

however, as can be seen from Figure 9-64, only about 20% of persons who earn 

an income from salaries or wages indicated that this income exceeds R 5 000 per 

month; for business owners, this figure drops to 15%. Most households who rely 

on social grants earn between R 1 000 and R 5 000 a month from this source. 
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Figure 9-63: Types of income sources 

 

Figure 9-64: Sizes of income per source 
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F. Proxy Measures of Poverty and Vulnerability 

Self-disclosed information on household income is susceptible to deliberate or unintentional 

distortion. For this reason, data on proxy indicators of poverty and vulnerability were also 

collected. Proxy indicators discussed below include household ownership of moveable 

assets, food security, and health, membership of social networks, and perceived needs and 

challenges. 

■ Moveable Assets 

� Ownership of moveable assets assessed during the survey range from fairly 

standard modern conveniences (such as cell phones and radio sets) to 

expensive commodities (motor vehicles and home computers). As can be seen 

from Table 9-42 below, low income levels do not prevent most households from 

owning a range of moveable assets. Cell phone ownership is nearly universal 

among surveyed households, with most households owning between two and 

three devices. Television sets are nearly as common. Motor vehicles, on the 

other hand, are significantly less common; only about 20% of households report 

that they own one. 

Table 9-42: Ownership of moveable assets 

Asset 

% Households 

who own at 

least one 

Average Owned 

per Household 

Largest no. per 

Household 

Cell phone 93% 2.6 12 

TV set 82% 1.1 4 

Electric stove 81% 1.0 3 

DVD player 58% 1.1 4 

Refrigerator / combined fridge-freezer 58% 1.1 3 

Radio set 48% 1.1 4 

Microwave oven 39% 1.0 2 

Deep freezer 39% 1.0 2 

M-Net / DSTV subscription 26% 1.0 2 

Washing machine 24% 1.0 2 

Motor vehicle 22% 1.4 6 

Hi-fi / music centre 21% 1.0 2 

Home theatre system 15% 1.0 2 

Gas stove 13% 1.0 1 

Computer 11% 1.2 5 

Vacuum cleaner / floor polisher 11% 1.0 1 
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Asset 

% Households 

who own at 

least one 

Average Owned 

per Household 

Largest no. per 

Household 

Built-in kitchen sink 10% 1.0 1 

Tumble dryer 8% 1.1 2 

VCR 5% 1.0 2 

Hot running water from geyser 4% 1.0 1 

Dishwashing machine 3% 1.1 3 

Home telephone 2% 1.1 2 

Home security 1% 1.0 1 

 

■ Nutrition, Health and Mortality 

Two additional proxy indicators of poverty and vulnerability are discussed below: 

� Food security: Almost all surveyed households reported that maize meal is their 

staple food. Only 16% of surveyed households reported that they had gone to 

bed hungry the night before the survey, and 30% reported that they had suffered 

food shortages in the past year; and 

� Health: Most households live within 30 minutes’ walk from a health facility 

(mostly a community clinic). Only 9% of surveyed households reported that they 

have to pay for the services of a medical practitioner. Thirteen percent (13%) of 

households reported that they sometimes make use of a traditional healer, but 

reliance on a pastor for healing is far more common (reported by 72% of survey 

respondents). A list of common ailments, as well as the percentage of 

households reporting that a household member had suffered from one of these 

ailments, is presented in Figure 9-72. Although respondents were not required to 

disclose their Human Immunodeficiency Virus/Acquired Immune Deficiency 

Syndrome (HIV/AIDS) status, one case of HIV/AIDS was reported during the 

survey. Refer to Section 9.1.19 for more information on community health. 

■ Membership of Social Networks 

� Of the surveyed households, 91% reported that they have relatives in the 

community where they live. As shown in Figure 9-65, it is fairly common for 

households to rely on one another for assistance – especially in terms of helping 

one another with work, sharing equipment or tools or transport, and taking care of 

children. Membership of social organisations – especially church groups and 

“stokvels” – is also fairly common. 
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Figure 9-65: Reliance on family and friends 

G. Perceived Needs and Challenges 

During the survey, respondents were asked to identify the most pressing needs and 

challenges experienced by their household and community. A lack of employment 

opportunities and poor infrastructure – roads, water and electricity – were identified as the 

most pressing problems by most respondents (see Figure 9-66 below).   
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Figure 9-66: Needs and challenges reported by community members 

H. Infrastructure and Services 

This section provides information on the community in terms of housing, water and sanitation 

services, sources of energy and access to public services such as schools, clinics, etc. 

■ Housing 

� During the survey, respondents were asked to indicate the type of ownership they 

have over the land on which their homes are situated. It was established that 

almost all households indicated that they have customary ownership of their 

residential plots, with this land having been allocated to them by the Bakenberg 

Traditional Authority.  

� Most households own between two and four structures; a small number of 

households have up to eight structures. The most common structures are 

multifunctional residential buildings and outside latrines. The residential 

structures are mostly formal brick buildings, while the latrines tend to be informal 
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structures. Only 11% of surveyed households indicated that they have a second 

home elsewhere. 

■ Water and Sanitation 

� Water sources used by the households are shown in Figure 9-67 below. As can 

be seen from this table, the majority (65%) of households have access to piped 

water in their house or yard. Of the households who do not have access to water 

in their house or yard, about 75% have access to a water source (mostly a 

community standpipe) that is less than one kilometre from their homes. 

� Only 12% of households report that they purify their water; the most common 

methods of water purification are chlorine tablets (used by 66% of the households 

who report that they purify their water), boiling (26% of households) and bleach 

(7%). 

� Pit latrines represent the most common form of sanitation facility, with only 4% of 

households relying on alternative sanitation services. Twenty-nine percent (29%) 

of surveyed households report that they share their sanitation facility with another 

household. 

 

Figure 9-67: Water sources 

■ Energy 

� The survey results indicate that almost all surveyed households have access to 

electricity. However, because of the cost involved in purchasing electricity, the 

use of this energy source is mostly confined to lighting. About half of the 
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households prefer to use alternative energy sources (mostly wood) for cooking, 

and about two-thirds of households rely on wood fires for heating. 

■ Public Services 

� The public services used by the surveyed households, as well as their location 

and distance from the community, are listed in Table 9-43. As can be seen from 

this table, most services are situated in Bakenberg and are within fairly easy 

reach to the surveyed communities. 

Table 9-43: Location of and distance to services 

Row Labels Average of Distance (km) Most Common Locations 

Bank/ credit facility 43 Mokopane 

Bus stop 3 Bakenberg 

Church 5 Bakenberg, Mmotong 

Clinic 8 Bakenberg, Mmotong 

Hospital 14 Bakenberg, Marualeng 

Market 22 Bakenberg, Mokopane 

Pension pay point 10 Bakenberg 

Primary school 5 Bakenberg, Mahlaba 

Secondary school 2 Bakenberg 

Shop 11 Bakenberg 

Taxi rank 4 Bakenberg 

I. Agriculture and Natural Resources 

This section discusses the prevalence and nature of agricultural activities, livestock 

husbandry and the utilisation of natural resources among the surveyed households. 

■ Cultivation of Crops 

� Of the surveyed households, 28% reported that they have access to arable land 

that they use, or have used in the past, for cultivating crops or grazing cattle. 

Most of the plots used for such purposes are less than 0.1 ha in extent (Figure 

9-68), and have been allocated to the household by the relevant Traditional 

Authority. About half of these plots of land are used to cultivate crops; only 6% of 

surveyed households indicated that they have plots of land used for grazing 

livestock (Table 9-44). While some plots of land (specifically those used to 

cultivate vegetables) are at the homestead, most are further than 500 metres 

from the home.  
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� The most common crops planted by households are maize and sweet potatoes 

(Figure 9-69). About one-third of plots have only one type of crop on them. In 

cases where two of more crops are grown on the same piece of land, the 

secondary crops are mostly beans or sweet potatoes. Crops are mostly grown for 

subsistence purposes; fewer than half of the surveyed households indicated that 

they sell any of the crops they grow. 

 

Figure 9-68: Uses of arable land 

 

 

Figure 9-69: Crops grown 
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■ Livestock 

� Livestock husbandry is also relatively uncommon among the surveyed 

households. Chickens represent the most common type of livestock; about one-

fifth of households indicate that they have chickens. Among households who do 

have chickens, the average number of chickens per household is 14. The 

prevalence of other types of livestock, as well as the average number per 

household, is shown in Table 9-44. 

Table 9-44: Livestock owned by households 

Type of Livestock 
% Households Who 

Own at Least One 

Total Owned by 

Surveyed 

Households 

Average per 

Household 

Chicken 21% 1683 14 

Cattle 5% 300 10 

Goats 5% 224 9 

Sheep 2% 62 6 

Donkeys 2% 59 7 

Poultry 1% 50 13 

Game 1% 49 10 

Pigeons 1% 41 14 

Pets 1% 7 2 

Pigs 0.2% 5 5 

■ Utilisation of Natural Resources 

� The most common utilisation of natural resources is the gathering of firewood; 

this is practiced by about three-quarters of surveyed households. Other types of 

natural resources utilised by the community, as well as the frequency with which 

they are harvested, is shown in Figure 9-70 below. 
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Figure 9-70: Utilisation of natural resources 

J. Perceptions regarding the Project among the Site 

Of the surveyed households, only 42% reported that they have any knowledge of the 

proposed Project. Expectations regarding the Project mostly revolve around job creation and 

skills development. Survey respondents were also asked to make recommendations 

regarding measures that could be implemented to mitigate negative Project-induced impacts 

and enhance positive ones. Recommendations again mostly centred on employment 

creation, with the insistence that local communities should be given preference when jobs on 

the Project become available. Other frequent comments include the need for the Project to 

invest in the development of schools in the area, as well as the importance of mitigating 

physical Project-related impacts (e.g. noise and dust, and the provision of compensation for 

houses damaged by blasting). 

9.1.18.3.5 Stakeholder Perceptions 

Stakeholder perceptions of a proposed development are critical inputs into the Social Impact 

Assessment process. While perceptions are frequently based on insufficient information, this 

in itself may lead to, or increase, resistance to the proposed development. Insufficient project 

information could also raise unrealistic expectations amongst affected parties and/or host 

communities. A thorough understanding of the origin of stakeholder perceptions is therefore 

required, not only to put impacts into perspective, but also to identify mitigation measures 

that will address potential social risks to the proposed project. 
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In addition to the stakeholders interviewed for the study, the assessment also takes into 

account the stakeholder issues and concerns raised during the public participation process 

for the EIA. The EIA public participation process consulted key stakeholders and 

government departments at the regional level, as well as some farm owners and other local-

level stakeholders. The issues raised can be viewed in Appendix C. 

9.1.19 Community Health 

A community Health Impact Assessment (Appendix P) was completed and the objective was 

to assess the human health impacts associated with the Project on the population of 

concern, with particular reference to vulnerable people, through the evaluation of various 

determinants of health, including those identified in the various specialist studies 

9.1.19.1 Baseline Health Status: Country Specific 

South Africa had an estimated population of 50.3 million people in 2011, of which slightly 

less than one million were under one year of age. The population density and the age-

gender structure of the population vary dramatically across provinces in the country. The 

aging index (ratio of the number of people 65+ to the number under the age of 15 years) 

gives an indication of how far districts are in the demographic transition and, thus, where the 

greatest burden on health services is likely to fall in the future. Districts in the Northern and 

Western Cape have the highest aging index (Department of Health, 2012). 

A detailed description of South Africa’s baseline health status can be found in Appendix P. 

9.1.19.2 Baseline Health Status: Project Region (District and Local Municipalities) 

Of the 179 866 households in the Waterberg District Municipality, 30.7% have piped water 

inside dwellings, 86.7% use electricity for lighting and 44.2% have a weekly refuse removal 

service. Of the population’s citizens who are 20 years and older, 23.2% have Matric and 

9.0% have higher education. The unemployment rate is 28.1%. The district falls in the socio-

economic Quintile 3 and has estimated medical scheme coverage of 16.7%, the highest 

provincially. 

The Mogalakwena Local Municipality is serviced by three hospitals, 26 clinics and 12 mobile 

Clinics. More than 80% of the population is within 120 minutes of walking distance from 

health facilities (Day et al., 2012). 

A detailed description of the regional health status can be found in Appendix P. 

9.1.19.3 Baseline Health Status: Local Level 

The following section describes the baseline health status in the project site and at local 

level with reference to the Environmental Health Areas (EHAs). This is based on the national 

and regional baseline health data that was identified during the desktop review and primary 

data collected during the field visit. Data at the local level is based on the focus group 

discussions and key informant interviews that were carried out during the field visit. 
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A. Common Ailments 

Table 9-45 lists the common ailments that household members suffer from. This information 

was obtained from the household survey conducted by the Digby Wells Social Team for the 

Project. 

Table 9-45: Reported health problems in the past month 

Type of Disease Children Under 15 Women Over 15 Men Over 15 

Cold / flu 18% 18% 10% 

Eye infection 4% 14% 5% 

Diarrhoea 5% 6% 3% 

Skin rash 7% 3% 2% 

Hypertension - 6% 2% 

Asthma 1% 3% 2% 

Tuberculosis 1% 2% 2% 

Witchcraft 0% 2% 2% 

Intestinal worms 2% 1% 1% 

Waterborne disease 0.2% 1.7% 0.5% 

Diabetes - 0.3% 0.9% 

Arthritis - 0.9% 0.3% 

Pneumonia 0.2% 0.3% - 

HIV/Aids - 0.2% 0.2% 

B. EHA #1 Vector-Related Diseases 

Vector-borne diseases are illnesses caused by pathogens and parasites in human 

populations. Distribution of these diseases is determined by a complex dynamic of 

environmental and social factors. 

Vector-related diseases may be present in the community, resulting from unmanaged water 

bodies and vectors drawn to waste, such as rats and mice. Table 9-46 highlights whether the 

Mogalakwena Local Municipality provided certain solid waste services between the years 

2012 – 2013. 

  



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 225 

 

Table 9-46: Solid waste services provided by the Mogalakwena Local Municipality 

Solid Waste Services 2012/13 

Is the municipality responsible to provide? Yes 

Does the municipality have infrastructure to provide? Yes 

Does the municipality actually provide? Yes 

Is the service outsourced/commercialised? No 

Number of households and non-domestic customers to which provided 48 717 

Domestic households with access to free basic service 4 541 

Whilst vector borne diseases are not common in the Limpopo Province, illegal dumping of 

waste and the influx of people coupled with poor environmental management may lead to 

establishment of vector breeding sites in the project area, a situation that may lead to 

emergence and increase in the prevalence of vector-borne diseases, e.g. malaria. 

C. EHA #2 Communicable Diseases linked to existing Housing Designs 

Communicable diseases are spread from one person to another or from an animal to a 

person. The spread of such diseases often happens via airborne viruses or bacteria, but also 

through blood or other bodily fluids. The terms infectious and contagious are also used to 

describe communicable diseases. 

To have “healthy housing” it is assumed that the following elements are adequately 

addressed: shelter, water supply, sanitation, solid waste, wastewater, overcrowding, indoor 

air pollution, food safety, vectors of disease, as well as aspects related to transport, and 

shopping facilities (WHO, 1997). Illnesses related to inadequate housing conditions are 

mainly communicable respiratory illnesses including tuberculosis and pneumonia. 

■  General Housing and Respiratory Diseases 

� Both the Waterberg District Municipality and the Mogalakwena Local Municipality 

are experiencing increasing pressure to launch new housing developments to 

supply housing for its population. This pressure is attributed, in part, to the 

increase in mining projects and general population growth (Waterberg District 

Municipality, 2012). The 2012/2013 the Mogalakwena Local Municipality IDP 

estimated the housing backlog within the municipality at 32 000 units. However, 

those who do have access to housing mostly reside in formal dwellings. Of these 

as much as 84% of houses are not paid off. This indicates poor ability to pay back 

debt and also a high willingness to get into debt for housing purposes. This is 

discouraging for LED prospects, as a high debt level will likely stifle spending in 

the area and will have a negative effect on consumer expenditure. 

� Informal settlements have been established within the Mogalakwena Local 

Municipality, especially around popular urban areas as more people move from 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 226 

 

rural to urban areas to seek livelihood opportunities. For this reason they are also 

likely to appear adjacent to mining operations as this is fast becoming a large 

economic resource throughout the local municipality (Mogalakwena Local 

Municipality, 2012). This phenomenon increases the backlog of housing facilities 

to be provided by the Local Municipality. Informal settlements are also indicative 

of a lack of formal and affordable housing. 

� Informal settlements are very often devoid of basic sanitation and utilities, in 

addition to insecure tenure, poor housing quality and overcrowding, which 

combine to result in poor health outcomes of informal settlement residents. 

Informal houses are plagued by: 

� Insufficient heating during winter months thus exacerbating upper 

respiratory tract infections;  

� Lack of access to clean drinking water which may result in diseases such as 

cholera, schistosomiasis; 

� Vermin due to poor waste disposal and no refuse collection facilitate the 

spread of several vector borne diseases;  

� Lack of improved sanitation facility –a proper toilet –which separates human 

waste from human contact. In addition, lack of education on practices such 

as hand washing - preferably with soap – which would prevent the transfer 

of bacteria, viruses and parasites found in human excreta which otherwise 

contaminate water resources, soil and food. This contamination is a major 

cause of diarrhoea, the second biggest killer of children in these areas; 

� Moisture in poorly built/designed homes leads to the establishment and 

easy spread of mould and fungi –which depress the human respiratory 

system; 

� Poor ventilation with hardly any natural light which lowers the general tone 

and lessens resistance to disease. Sunlight and proper ventilation are 

especially important for the prevention of the spread of tuberculosis i.e. in 

families where there is an advanced case of tuberculosis, the chances of 

infecting other family members is multiplied – ultraviolet (UV) light makes 

vitamin D, and vitamin D turns on innate immunity to tuberculosis; and  

� Increased levels of noise in informal settlements may increase nervous 

tension, fatigue, headaches and reduction in work efficiency/productivity by 

influencing sleep and other physiological events. 

Based on the key informant interviews it was clear that most households live in a brick 

structure or traditional structures on individual properties (with more than one house on the 

respective property) or one house on a separate stand/property. According to data derived 

from the 2011 census there is not an extreme need for housing throughout the Province as 

88.7% of people reside in formal housing (Stats SA, 2011). Table 9-47 depicts the type of 

housing in the Project region. The household survey conducted in the potentially affected 

communities showed a similar scenario as it was confirmed during the field visit that much of 

the population within the potentially affected communities has some kind of formal 
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residence. Houses were traditional brick or mud structures either with a thatch or corrugated 

iron roof. 

Table 9-47: Type of housing 

Study Area 
Type of Housing 

Formal Informal Traditional Other 

Limpopo 89% 5% 4% 2% 

Waterberg 86% 12% 1% 1% 

Mogalakwena 94% 5% 1% 0% 

Based on the key informant interviews as well as the household survey, overcrowding was 

stated as a problem with some respondents claiming to have ten individuals living in a three 

bedroomed house. Houses are basic and sufficient. Informal settlements do not appear to be 

a problem. 

The majority of households within the local study area have access to electricity for lighting 

purposes. With regards to cooking and heating there seems to be a greater reliance on 

alternative energy sources, especially wood. It is reasonable to argue that wood is sourced 

from areas surrounding rural communities. This would have an adverse impact on human 

respiratory health. 

According to key informant interviews as well as data collected from the household survey, 

tuberculosis is the most common respiratory disease in the potentially affected communities. 

D. EHA #3 Veterinary Medicine and Zoonotic Diseases 

A zoonotic disease is a disease that can be passed between animals and humans. Zoonotic 

diseases can be caused by viruses, bacteria, parasites, and fungi. These infectious diseases 

of animals have different modes of transmission. In direct zoonosis the disease is directly 

transmitted from animals to humans through media such as air (influenza) or through bites 

and saliva (Rabies). In contrast, transmission can also occur via an intermediate species 

(referred to as a vector), which carry the disease pathogen without getting infected. 

No information on the current state of zoonotic diseases is available for the area. However, 

an influx of people who bring in animals, may lead to an increase in zoonotic diseases. 
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E. EHA #4 Sexually-Transmitted Infections, including HIV/AIDS 

All respondents in the focus group discussions reported to having heard about HIV/AIDS. 

With numerous respondents across the potentially affected communities stating that 

HIV/AIDS is a serious problem in their communities. It is clear that HIV/AIDS has affected all 

levels of these communities –from the youth to the elderly.  

Both the interviewed personnel at the George Masebe Hospital and the Magobe Clinic listed 

HIV/AIDS as one of the top five most common illnesses that they treat. Both health facilities 

have the ability to diagnose HIV, and stock antiretroviral drugs. Key informant interviews 

highlighted the risk factors for HIV infection were found to be the early sexual debut (focus 

group discussions also asserted that a lot of young people, from age 13, are sexually active); 

intergenerational sex or age mixing; multiple sexual partnerships; as well as inconsistent 

condom use. 

Condoms are readily available within the communities. They are available for free at health 

facilities and they are also available in public toilets, shops, ‘spazas’, schools and shebeens. 

There is little stigma associated with buying condoms, although some women stated that 

they sometimes feel shy to take free condoms from public places.  

There are regular HIV awareness campaigns within the communities. The key informants 

reported that there is good knowledge of HIV transmission and prevention measures. Most 

members of the communities also have a good attitude towards people with HIV, whilst a 

handful has discriminatory attitudes towards HIV positive people.  

■  HIV/AIDS: Knowledge, Attitude and Behaviour 

� Many people stated that the levels of HIV/AIDS are one of grave concern as it is 

“killing the people and leaving orphans”. Conversely, several communities 

(Lyden, Eseldrift, focus group discussion 6 - Good Hope, Claremont, Talome, 

Pudiakgopa, Ditlotswana, Malakonskop, and Rooivaal) asserted that HIV/AIDS is 

not a serious problem in their communities as condoms are freely available, 

nurses educate them about this disease, and therefore expect that everyone 

should have knowledge on this disease.  

� Focus group discussion results suggest that the general levels of awareness and 

consistent knowledge on the disease and preventive behaviours is exceptionally 

good. However, the mere acknowledgement of the disease in the absence of the 

relevant preventive behaviours will not support any form of behaviour change or 

risk taking practices. With regards to family planning and contraceptives, some 

respondents reported that a lot of the men in their communities were opposed to 

the use of any form of contraceptives due to their ‘tradition’ and ‘culture’ which 

allows men to be promiscuous. Some ‘traditional men’ are also against artificial 

contraception. The only form of birth control permitted is abstinence. There is 

somewhat of a paradox in their beliefs, versus their behaviour as a lot of the 

young people engage in sexual activities and even have children, but are not 

married. Others, such as residents of the Haakdooring community, refuse to use 
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condoms and base their choice on the notion of trust –“we trust each other, so 

there is no need to use condoms” said one of the respondents during the focus 

group discussion. 

� There are high levels of stigma in the communities with associated discrimination 

as some individuals were not willing to purchase food from someone who they 

knew was HIV positive. Ten out of twelve communities engaged with during focus 

group discussions stated that they would keep their HIV positive family member’s 

status a secret –mainly due to the stigma attached to the disease. Apart from this 

being attributable to a general respect for their family member’s privacy, part of 

this is due to the poor levels of knowledge and beliefs. ‘Traditional’ and ‘cultural’ 

beliefs make it difficult to inform behavioural change information. The high levels 

of illiteracy also makes behavioural change communication somewhat 

challenging.  

� Information collected during the focus group discussions shows that a large 

proportion of respondents know the two main ways to prevent HIV, namely 

condom use, abstaining and having one uninfected sexual partner (monogamy –

being faithful). 

■ Commercial Sex 

� With regard to the negative impacts of the Project development it was reported, 

during the focus group discussions, that there are no commercial sex workers in 

the broader study area. If commercial sex is not reported in the study 

communities then the challenge will be to maintain this situation when the 

practice is considered to be a challenge in the broader community. Should the 

mine lead to the emergence of more prostitution in the area there would be 

negative social and health connotations. There was also a concern raised that an 

influx of single male migrants from outside the area would place a burden on 

scarce resources and also cause an increase in the incidence of HIV and 

sexually transmitted diseases. Results from the household surveys suggest that 

disadvantaged young girls and child-headed households would be extremely 

vulnerable to single men with a disposal income. 

F. EHA #5 Soil, Water and Waste-Related Diseases 

Digby Wells’ groundwater team carried out a hydrocensus within a 5 km radius of the mining 

area. The main objective of this was to enhance the knowledge of the groundwater system 

and current groundwater users. All groundwater samples were taken in accordance with the 

DWS; Department of Health; and Water Research Commission Quality of Domestic Water 

Supplies: Volume 2: Sampling Guide (2000). Samples were collected from boreholes across 

the project site to ensure a good representation of upstream and downstream water 

qualities, as well as different geological or aquifer units. 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 230 

 

Safe drinking water and adequate sanitation is a necessity for good health, as households 

without safe water and proper sanitation systems are more vulnerable to water borne 

diseases. Government water schemes provide most households within the local study area 

with piped water; however, a considerable number of households still depend on 

groundwater resources for domestic and agricultural use. Communities are almost totally 

dependent on piped groundwater abstracted from boreholes by pumps. Data on 

groundwater resources indicates that there are water shortages, especially during the dry 

season, in the area. Water scarcity in the area prevents local water supply schemes to 

provide sustainable and reliable water to most rural communities. 

Water sources used by the households are shown in Figure 9-71 below. As can be seen 

from this figure, the majority (65%) of households have access to piped water in their house 

or yard. Of the households who do not have access to water in their house or yard, about 

75% have access to a water source (mostly a community standpipe) that is less than one 

kilometre from their homes. 

Only 12% of households report that they purify their water; the most common methods of 

water purification are chlorine tablets (used by 66% of the households who report that they 

purify their water), boiling (26% of households) and bleach (7%). 

Pit latrines represent the most common form of sanitation facility, with only 4% of 

households relying on alternative sanitation services. Twenty-nine percent of surveyed 

households report that they share their sanitation facility with another household. 

 

Figure 9-71: Water sources 
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In terms of sanitation the majority of households within the local study area only have access 

to pit toilets, followed by a small number of households that have access to flush sanitation.  

The Local Municipality owns a general landfill site which is licensed in terms of the 

Environmental Conservation Act, 1989 (Act No. 73 of 1989) – the Rebone Landfill site. The 

site receives 10 500 m2 of waste on a monthly basis from various sources such as domestic, 

commercial and industrial premises. The operation of both sites is done in-house with 

available resources. Illegal dumping sites were found around villages in the vicinity of the 

project site. 

Nearly twenty seven percent (26.8%) of households have their refuse removed by local 

authorities weekly (Census, 2011). Approximately one percent (1.3%) of households 

depends on a communal refuse dump. There was a decrease in the proportion of 

households without any refuse disposal from 9.7% in Census 2001 to 7.7% in 2011 

(Mogalakwena Local Municipality IDP, 2010-2011).  

G. EHA #6 Food and Nutrition-Related Issues 

Food security includes a variety of aspects such as stability of the availability of food, as well 

as stability of access to and utilisation of food (SAHR, 2008). Nutritional status is determined 

by the degree of nourishment. Under-nourishment, an indicator of food security, means 

consumption is continuously low. Approximately 52% of South African households 

experienced hunger in 2009 (WHO, 2010). Therefore food security is an important 

consideration in understanding potential health impact of development projects. This EHA is 

affected by influx of people resulting in increased demand for food. 

Based on the key informant interviews, food shortage is a serious problem in the local area. 

Six out of twelve, (50%), of the focus group discussions considered malnutrition as a serious 

problem within their communities. A few individual respondents similarly stated that 

malnutrition was a problem. This was relevant for both children and also the elderly as 

vulnerable groups. Much of this was linked to generally high levels of poverty in the 

communities. Food shortage has been noted as one of the main health needs in the area. 

Malnutrition is linked to poverty and food security issues, as the population cannot afford 

basic foodstuffs. Poor feeding practices related to poor education and illiteracy are bound to 

worsen the existing situation. 

Maize meal porridge or “mieliepap” (‘pap’) is probably the most important staple food eaten 

in the potentially affected communities with all respondents mentioning this food as their 

staple diet. It is not sure if pap has a high or low Glycemic Index (GI). The answer is not 

really straightforward since maize meal can have either a high GI, an intermediate or a low 

GI depending on the temperature at which it is eaten. There are a number of starches which 

have a lower GI when they are eaten cold, rather than hot. The nutritional value of maize 

meal per 100 g serving is depicted in Table 9-48. 
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Table 9-48: Nutritional content of a serving of pap 

Per Serving (100 g)  

Calories 66 Sodium 1 mg 

Total Fat 0 g Potassium 0 mg 

Saturated 0 g Total Carbs 14 g 

Polyunsaturated 0 g Dietary Fiber 0 g 

Monounsaturated 0 g Sugars 0 g 

Trans 0 g Protein 0 g 

Cholesterol 0 mg 
  

Vitamin A 0% Calcium 0% 

Vitamin C 0% Iron 0% 

*Percent Daily Values are based on a 2000 calorie diet. Individual daily values may be higher or lower 

depending on individual's calorie needs. 

H. EHA #7 Accidents/ Injuries 

Digby Wells appointed Aurecon to undertake a Traffic Assessment (Appendix Q) to be 

included into the EIA report. There is a single entrance to the project site, via the D4380 

Provincial Road. The municipal roads are double-lane tarred roads which are at present, in 

good condition.  

The material from the mine will either be transported via road, then onto rail in Mokopane 

and onwards to the nearest port; or via road, directly to Durban/Richards Bay for export to 

international markets. Haul roads will be constructed along the hanging wall and footwall of 

both open pits. The haul roads will be constructed between the open pits, WRD, TSF and 

the concentrator plant. It is planned that there will be one haul road crossing over the D4380 

Provincial Road to access the open pit to the south. 

The road network surrounding the project site that may potentially be affected by the heavy 

vehicles is outlined in Table 9-18.  

Accidents and injuries were commonly reported in two of the key informant interviews. Road 

traffic accidents are not very common in the communities. Gender-based violence and crime 

related injuries such as assault are more common. There is a strong link to alcohol in 

domestic violence and motor vehicle accidents. 

Examples of issues related to accidents and injuries include road traffic-related accidents 

and injuries, chemical spills and pollution releases, as well as accidents and injuries in the 

home environment. The Project will increase the need for transportation of people and 

goods, by road thereby increasing the number of vehicles (light and heavy) on many of the 

existing roads that may already be in a bad condition. This situation may slow down traffic; 

have an influence on the pace of development and increase the risk of accidents. 
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I. EHA #8 Exposure to potentially Hazardous Materials, Noise and Malodours 

While little information was available regarding potential environmental health exposures the 

following were considered and highlighted in the key informant interviews. 

Some households still use wood for cooking and heating that may cause a health risk from 

indoor air pollution and associated respiratory health concerns. The housing arrangements 

and electrification of the area reduce the risks of this. Bush fires may also play a role as the 

emergency services are limited. As waste removal from households is a challenge, many 

households burn waste that can emit harmful by products, especially plastics, having an 

adverse effect on human health. Rural areas such as these often have illegal dump sites and 

those which are available can contaminate water supplies and present unhygienic 

conditions, further exacerbating the negative impacts of human health. 

Dust will be generated by project activities such as vehicles using unpaved roads; the 

stockpiling of minerals, low grade materials, WRD, TSF walls etc. With effective mitigation 

measures the effect should be minimal. 

Both general and hazardous waste will be generated on the project site. These wastes will 

need to be handled, separated, stored and disposed of according to their classification. The 

following waste facilities are anticipated to be constructed as part of the Project: 

■ Oil traps at vehicle wash bay and workshop areas; 

■ Settling ponds as part of the concentrator process; 

■ PCDs; 

■ Sewerage treatment plant; and 

■ Temporary general and hazardous waste storage facilities. 

Various hazardous substances will be stored on site, including fuels, lubricants, gas, oils, 

and explosives. There will be emulsion type explosives that would be mixed on site in 

emulsion tanks with the detonators stored in an explosive magazine. These materials will be 

to be stored in secured buildings and with the necessary bunds (110% of volume of 

materials). The specifications for hazardous material storage will be confirmed during the 

detailed mine design. 

J. EHA #9 Social Determinants of Health 

The social determinants of health are the conditions in which people are born, grow, live, 

work and age. These circumstances are shaped by the distribution of money, power and 

resources at global, national and local levels (WHO, 2013). 
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K. EHA #10 Cultural Health Practices 

Culture and traditional values play a very important role in the local communities. The 

SePedi and Shangaan communities place a large emphasis on traditional values and 

practices and this relates to health care and health seeking behaviour. The community 

members’ beliefs in their health as influenced by spiritual powers is an interesting notion of 

physical health and illness quite different from the Western perception hereof. It cannot be 

exclusively said how the respondents perceive physical and spiritual purposes of using the 

plants (whether physical illness is seen as physical irrespective of its cause). 

Traditional medicine plays an integral role in health seeking behaviour and also where 

choices are made as to preference for health care. Traditional medicine could be accessed 

either initially or even after seeking care from a more western medical source. 

Although it was reported that a number of households in the study area uses medicinal 

plants both for physical illnesses and spiritual purposes, traditional medicine did not play a 

major or an integral role in health seeking behaviour and also where choices are made as to 

preference for health care. The vast majority sought help from healthcare facilities as their 

first option. Numerous respondents stated that traditional medicine is often accessed after 

seeking care from a more western medical. From the key informant interviews it was 

apparent that some cultural traditions and religious beliefs of the local population in 

themselves pose a challenge in providing effective health services. 

Key informants indicated that some traditional healers have been trained to assist with 

home-based care. 

The potential influx of people may result in an increase in unregistered medical practices. 

More people are practicing and using traditional medicine which may contribute to reducing 

the health burden if they are trained and knowledgeable. These practices may include 

traditional healers digging for plants in contaminated areas. An increase in the prevalence of 

malpractice by traditional healers may occur if the burden of disease increases due to a lack 

of health facilities or if there are more people with an increased income. Unscrupulous 

practices may result in negative health impacts. 

L. EHA #11 Health Systems Issues 

The health care infrastructure in the district and municipal area is relatively well served, but 

with a somewhat notable disproportion toward the urban compared with the more rural 

areas. While the infrastructure was reported as sound it was mentioned in the key informant 

interviews and also the household surveys that the major challenge for health service 

delivery in the area was the deteriorating state of health service delivery at the hospital and 

clinic levels.  

Although more than half of the respondents were happy with the quality of services they 

receive from their local clinics and hospitals, a notable proportion of the surveyed population 

was unhappy with these services. They attributed their dissatisfaction to a lack of skilled staff 
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to support the daily functioning of the facilities; the operating times of the facilities (clinics not 

being 24 hour facilities and sick people having nowhere to go during cases of emergency at 

night); a general disregard and lack of respect for patients (by the nurses); shortages of 

medication; failure of health practitioners to follow the Batho Pele Principles7 with pride; long 

queues and overcrowding.  

Key health personnel mentioned a shortage of staff, especially in the form of doctors. This 

creates service delivery challenges and often results in long waits for patients, and places 

increased stress on the current medical staff. Staff shortages were also reported at the clinic 

level and this associated with equipment, consumables and basic services like electricity 

(with regular power outages at some healthcare facilities), and limited documentation 

storage/filing methods, mean that these services do not function optimally. 

■ Access to Healthcare 

� Although everyone is within 120 minutes from a health care facility most 

households live within 30 minutes’ walk from such a facility (mostly a community 

clinic). Only 9% of surveyed households reported that they have to pay for the 

services of a medical practitioner. Thirteen percent (13%) of households reported 

that they sometimes make use of a traditional healer, but reliance on a pastor for 

healing is far more common (reported by 72% of survey respondents). A list of 

common ailments, as well as the percentage of households reporting that a 

household member had suffered from one of these ailments, is presented in 

Figure 9-72 below. Although respondents were not required to disclose their 

HIV/AIDS status, one case of HIV/AIDS was reported during the survey. 

                                                 

7
 Batho Pele principles were developed to serve as acceptable policy and legislative framework regarding service 
delivery in the public service. These principles are aligned with the Constitutional ideals of: promoting and 
maintaining high standards of professional ethics; providing service impartially, fairly, equitably and without 
bias; utilising resources efficiently and effectively; responding to people's needs; the citizens are encouraged to 
participate in policy-making; and rendering an accountable, transparent, and development-oriented public 
administration. 
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Figure 9-72: Distances to health facilities (minutes’ walk) 

M. EHA #12 Non-Communicable Diseases 

The term Non-Communicable Diseases (NCDs) refers to a group of conditions that are not 

mainly caused by an acute infection, but rather result in long-term health consequences and 

often create a need for long-term treatment and care. These conditions include cancers, 

cardiovascular disease, diabetes and chronic lung illnesses. Many NCDs can be prevented 

by reducing common risk factors such as tobacco use, harmful alcohol use, physical 

inactivity and eating unhealthy diets. Many other important conditions are also considered 

NCDs, including injuries and mental health disorders.  

The chief chronic conditions observed in the surveyed communities include chronic diseases 

such as hypertension, diabetes, stroke, and cancer. Focus group discussion respondents 

highlighted that hypertension/“high blood pressure” and diabetes are serious problems in 

their communities. This is also asserted by information obtained during the key informant 

interviews, where both interviewed key health personnel listed hypertension in their top five 

major illnesses facing their community. 

9.1.20 Cultural Heritage 

A Heritage Impact Assessment was undertaken in support of this EIA (see Appendix T) to 

consider the impacts of the Project on the various aspects within Cultural Heritage. A Notice 

of Intent to Develop and a Heritage Scoping Report was compiled and submitted to SAHRA 

(Case ID: 7331) during the Scoping phase of the Project. 
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The Heritage Impact Assessment places emphasis on quantitative (i.e. field based) data 

collected, specifically tangible heritage. The baseline environment8 associated with heritage 

is discussed in the sections below. 

9.1.20.1 Geological Landscape 

Formations of the Transvaal Supergroup underlay the Bushveld Complex, with surface 

exposures of the Pretoria Group occurring within the south-western region of the project 

area. The Pretoria Group is underlain by the Chuniespoort Group with surface exposures 

occurring approximately 6 km to the east of the project area. 

Of significance within the Chuniespoort Group are the dolomites of the Malmani Subgroup. 

This geological formation is dated to between c.2600 and 2000 Ma. The Malmani Group 

dolomites feature stromatolites that contain the oldest evidence of cyanobacteria and hold to 

the potential for the development of karst topography and breccia formation. Karst 

topography refers to landscapes formed from the dissolution of soluble rocks, such as 

dolomite and limestone, resulting in voids (caves and sinkholes) which can develop as an 

extensive interconnected system. These karst formations are significant for their aquifer 

properties as well as potential archaeological discoveries relating to hominid palaeontology. 

The Malmani dolomites located within the study area are geologically associated with the 

more extensive Makapan Valley karst landscape, but are outside of this protected area. The 

Makapan valley is located approximately 40 km south-east of the project area. In addition, 

the dolomites identified in prospecting study area are at least 2.5 km from the development 

footprint. 

9.1.20.2 Fluvial Processes 

Fluvial and colluvial action affect the landscape and distribution of the archaeological record. 

Descriptions of these processes are discussed here to provide context for the assessment of 

identified heritage resources presented.  

The Mogalakwena River is located approximately 6 km from the project area. The Borobela, 

one of its tributaries, is located to the north-west of the Project. These are the main 

watercourses that run through the local study area, with no other tributaries or streams within 

the development footprint area. The Mogalakwena River, once a bedrock river, is now a 

fluvial river due to the flow transport capacity being outpaced by the sediment supply. This is 

explained further below. 

Global glacial and interglacial cycles directly affect sediment deposition and aggradation. 

Fine-grained (clay and silt) sediment accumulation along the tributaries is likely to have 

increased during periods where vegetation is reduced due to arid and cooler or warmer 

conditions. Subsequent heavy rainfall generates large amounts of runoff water containing 

                                                 

8
 The detailed literature review is available in the Heritage Scoping Report. Detailed information contained within 
the literature review is not repeated herein for the sake of brevity. The updated baseline environment presented 
is a summary of the most salient points contained within the literature review and specialist Stone Age Report. 
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medium-coarse grained sediments resulting in additional tributary fan formation and 

progradation along the distal tributaries. This ultimately resulted in the gradual westward 

migration of the river toward the Waterberg. This process is likely to have resulted in the 

deposition of raw material. 

9.1.20.3 Soils and Sediments 

The soils and sediments within the development footprint are likely to have been modified by 

fluvial and colluvial processes associated with the gradual westward movement of the 

Mogalakwena River. Additionally, the soils and sediments may have influenced the vertical 

distribution of identified Stone Age accumulations and ceramic scatters. A summary of the 

various types are soils are presented in Section 9.1.3 to provide context for the assessment 

of identified heritage resources.  

The soils found within the study area are presented in Table 9-2. They predominantly 

comprised Colluvium (Ah), Vertic (Ea) and Iron Rich Red Soil (Ae).  

9.1.20.4 Farming Communities 

Ceramic classification is universally used by archaeologists to establish relative cultural-

historical temporal sequences within southern African Farming Communities. The 

predominant ceramics reported in the regional study area include several facies dating from 

the 14th century to the 1800s. 

In addition to ceramics, stonewalling is perhaps the most visible surface indicator of Farming 

Communities sites. Within the regional context stonewalled sites are primarily associated 

with the Moor Park cluster that is accepted as being of Nguni origin. During the 17th and 18th 

centuries, Nguni-speaking people moved north into Waterberg region. These Nguni-groups 

became known as so-called Northern Ndebele, of whom the Langa Ndebele, are the present 

descendants. In addition the Langa Ndebele, there are also Late Iron Age sites that can be 

associated with earlier Sotho-Tswana occupation. 

However, given the nature of these early chiefdoms, the Nguni immigrants married local 

women, joined or were joined by other Sotho or Nguni groups. The Ndebele and Pedi 

residing in the region today are the descendants or modern manifestations of these intricate 

relationships. 

Ceramic sherds and stone walled settlements were identified during the scoping survey of 

the project area, as well as in several archaeology and heritage studies previously 

completed in the region. The ceramics provide evidence of Farming Communities settlement 

from at least the 17th century CE continuing to the 19th century CE. The combination of the 

various ceramic facies and types of stonewalled sites provide evidence of long-term 

occupation by Kekana and Langa Northern Ndebele as well as other groups. 
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9.1.20.5 Socio-Political History/Historical Context 

There is sufficient evidence that prove continuity from Farming Communities settlement into 

the historic period, and the division must be understood as largely artificial.   

The site-specific study area is located within the historic Bakenberg Location, also known as 

the Hendrik Masibi Location, one of the three original chiefdoms described above. The area 

is at present under the Bakenberg Traditional Authority’s jurisdiction. The scoping survey, 

historical aerial images and previously completed assessment studies have provided 

evidence for several archaeological and historic stonewalled sites within the study area. This 

includes Hendrik Masibi’s historic early 20th century capital that was indicated during the 

scoping survey. 

Previously completed heritage studies have investigated sites associated with the history of 

the Langa in the study area. These sites include Malokong Hill situated on the eastern 

border of the project area where a large stone walled settlement was identified. The 

settlement type conforms to a typical Nguni settlement pattern associated with the Moor 

Park cluster. According to this study, the Mabusela clan occupied the area throughout living 

memory, first settling at the highest point of the hill for security expanding the settlement 

over five stages. This site was verified during the scoping survey and was noted in historical 

aerial imagery dating from 1953 through to 2012.  

9.1.20.6 Results of Reconnaissance 

Reconnaissance of the proposed infrastructure development footprint was undertaken over 

four days from 23 March 2015 up to and including 26 March 2015. This footprint has 

subsequently been revised, and all identified heritage resources are discussed in relation to 

the final development footprint. During the field survey, 47 heritage resources were 

identified. The results of the reconnaissance are presented below and should be read with 

Appendix T. The cultural significance of these identified heritage resources are discussed in 

the Impact Assessment.  

Table 9-49: Results of heritage reconnaissance 

BGG-001 / Burial ground 

Cultural Significance: Very High  
Field Rating: 

Grade IV A 

Co-ordinates 

-23.911369 28.814409 
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Cemetery for the Ditlotswana community. The cemetery is situated off the D4380 Provincial Road 

some 600 m north-west of the Ditlotswana residential area. The cemetery is located outside of the 

proposed infrastructure footprint, approximately 700 m south of the planned TSF and 1.5 km east of 

the topsoil dump for Pit 2.  

The cemetery is fenced off and access is controlled by a gate. It appears that the cemetery is well 

kept, although it was slightly overgrown at the time of the reconnaissance. 

The graves within the cemetery amount to approximately 100. A large portion of these graves have 

granite tombstones and surface dressing. There are also a fair amount that has stone dressing and no 

tombstones. 

FC-002 / Late Farming Community 

Cultural Significance: High 
Field Rating: 

Grade III B 

Co-ordinates 

-23.88267 28.81175 

The location of an extensive stone walled settlement on the southern portion of Malokong Hill. The 

physically surveyed area covers a radius of more than 550 m over the hill, where stone walling, 

middens and material culture remains were recorded. The extent of the site could potentially extend 

beyond this area. 

Stone walling occurs from the base of Malokong Hill, and is terraced up against the slope. A large 

concentration of stone walling occurs on top of the hill, accessible through a natural depression in the 

hill. The location offers a clear view of the surrounding area to both the east and west of the 

settlement. 

The site is situated within the Royal Granite Supplies-Red (Pty) Ltd granite mine, and has been 

heavily impact upon. It currently lies approximately 270 m east, at the base of the hill, outside of the 

proposed topsoil dump for Pit 1.  

FC-003 / Late Farming Community 

Cultural Significance: Low 
Field Rating: 

Grade IV A 

Co-ordinates 

-23.873476 28.810861 

Location of stone walling adjacent to a large cleared area at the base of Malokong Hill. The large 

cleared area could potentially be the remnants of an old field associated with the site, or the other 

settlements located on the hill. The area is marked by a rock outcrop with stone walled enclosures 

built up against the sides, which could suggest that these served as enclosures for livestock. The 

stone walled enclosures measure approximately 20 m to 30 m in diameter. Some ceramic sherds 

were identified in the vicinity of this site, but none were decorated.  

The site is situated approximately 340 m east outside of the development footprint of the topsoil dump 

for Pit 1, within the granite mine area.  
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SA-004 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.872497 28.81271 

Few isolated Middle Stone Age (MSA) stone tools found around Malokong Hill on the road leading up 

the hill. One irregular cortical core made of felsic tuff. Found in a light brown, gravel-rich soil. 

The tools were found close to some stone walling, associated with FC-002. Lithics are found in a 

cleared area associated with the Royal Granite Supplies-Red (Pty) Ltd granite mine. This find spot is 

situated approximately 445 m outside of the development footprint area of the topsoil dump for Pit 1.  

SA-005 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.873168 28.810916 

Two MSA flake fragments found on and alongside dirt road at the base of Malokong Hill. One flake is 

made from quartz and the other from felsic tuff. Both have some irregular retouch along the sides. 

Found in a light brown, gravel-rich soil. 

This area is directly adjacent to SA-004 and associated with the FC-002 stone walling. The lithics are 

found in a disturbed area associated with the Royal Granite Supplies-Red (Pty) Ltd granite mine. This 

find spot is situated 340 m outside of the development footprint area of the topsoil dump for Pit 1.  

SA-006 / Stone Age 

Cultural Significance: Negligible 
Field Rating 

:Grade IV C 

Co-ordinates 

-23.867225 28.807158 

Low density concentration of Stone Age flakes. Raw material appears to comprise of felsic tuff. The 

identified lithics were located within the project area, 30 m from Pit 1 and a proposed site road, and 

305 m north of the topsoil dump for Pit 1. These tools were identified within the dark clay vertic soils 

associated with the land type Ea (refer to Soils).  

SA-007 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.867256 28.805235 

Low density concentration of Stone Age flakes. The raw material appears to comprise of felsic tuff. 

The identified flakes were located within the footprint of Pit 1 approximately 200 m west of SA-006. 

They also occurred in close proximity to a recently established borehole. These tools were identified 

within the dark clay vertic soils associated with the land type Ea. 

SA-009 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.873157 28.794913 
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A low density concentration of Stone Age flakes located within the footprint of the proposed low grade 

stockpile, 360 m north of the plant area. Two of the identified flakes appear to be made with felsic tuff 

raw material. These tools were identified within the dark clay vertic soils associated with the land type 

Ea.  

SA-010 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.873713 28.805220 

A single MSA core located 40 m outside of Pit 1 footprint and within the footprint of the topsoil dump 

for Pit 1. The tool was identified within the dark clay vertic soils associated with the land type Ea. 

No other tools were identified in the vicinity of this location. 

FC-011 / Late Farming Community 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.882601 28.790292 

A ceramic scatter located within the footprint of the WRD. The ceramics are located in an area where 

there is a change in the soil from soft dark greyish turf to compacted red soils and magnetite.  

A low density scatter of ceramic sherds was identified in this area, but no other features were noted in 

the vicinity. The scatter is situated approximately 90 m east of the contractor’s camp and 120 m south 

of the plant area. The site is located within 100 m of an old agricultural field, and could potentially 

indicate that archaeological deposit exists within the sub-strata in the western portion of the project 

area. 

These artefacts were found in an area where the soils type changes from the dominant vertic soil to 

mixed red soils associated with the land type Ae. 

SA-012 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.883897 28.793005 

A low density concentration of Stone Age flakes located 385 m east of the contractor’s camp and 

285 m south of the plant area footprint. The tool was identified within the dark clay vertic soils 

associated with the land type Ea. 

SA-013 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.898008 28.786075 

A single flake identified in an area potentially used as an old field. The flake was located in the 

southern portion of the proposed lower grade stockpile. The soils in this location differ from the mixed 

red soils found in the northern portion. The soil is more like the vertic soils described for other 

identified heritage resources.  

FC-014 / Late Farming Community 

Cultural Significance: Negligible Field Rating: Co-ordinates 
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Grade IV C -23.898843 28.788459 

Single isolated potsherd located in the southern portion of the proposed lower grade stockpile. The 

area where the potsherd was identified could potentially be the remains of an old agricultural field. 

The soils in this area are dark clay vertic soils associated with the land type Ea. 

SA-015 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.912548 28.795965 

A single Stone Age flake located within the footprint of Pit 2. The tool was identified within the dark 

clay vertic soils associated with the land type Ea. 

SA-016 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.911225 28.796940 

A low density scatter of Stone Age flakes. The artefacts were located within the footprint of Pit 2, 

approximately 180 m north of SA-015. One of the flakes was identified as a unifacial point made from 

felsic tuff. These tools were identified within the dark clay vertic soils associated with the land type Ea. 

FC-018 / Late Farming Community 

Cultural Significance: Low 
Field Rating: 

Grade IV A 

Co-ordinates 

-23.865365 28.818201 

Stone walled settlement on the northern portion of Malokong Hill, directly adjacent to area mined for 

granite. Stone walling is terraced up the slopes of the hill toward the top, and could potentially extend 

further than the area surveyed. 

The site is located over 950 m to the east of the north-eastern corner of the infrastructure footprint 

within the granite mine. The area is heavily disturbed through activities associated with the granite 

mine. 

SA-019 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.871836 28.812772 

Few isolated MSA flake fragments on and alongside the dirt road at the base of Malokong Hill. Flakes 

are informal with no retouch, but there are some with irregular flake removals. They are made of felsic 

tuff, some cortical from weathering. They are near a colluvial path, in a light-grey calcrete-rich soil 

containing a lot of gravel.  

The find spot is situated outside of the project footprint area, 420 m from the topsoil dump for Pit 1. 

SA-020 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.870107 28.812971 
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Few isolated MSA flakes and flake fragments scattered on and alongside the dirt road at the base of 

Malokong Hill. Tools are made from felsic tuff. They were found near a colluvial path, soil is a light-

grey clay with pebbles and a gravel component.  

The site is situated outside the development footprint, approximately 450 m from the topsoil dump for 

Pit 1.  

SA-021 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.869276 28.812199 

Few individual MSA flakes just off the dirt road at the base of Malokong Hill. Tools are made from 

felsic tuff. One unretouched, convergent MSA flake. Soil is a light-grey clay with pebbles and contains 

a gravel component.  

The find spot is situated outside of the development footprint, approximately 400 m from the topsoil 

dump for Pit 1.  

SA-022 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV B 

Co-ordinates 

23.868844 28.810585 

Low density scatter of MSA flakes and flake fragments. Some with irregular retouch on the sides. 

Tools are made from felsic tuff and quartz. Situated near a colluvial channel in brown-grey vertic soil 

associated with the land type Ea.  

This scatter is situated outside of the development footprint area, approximately 275 m north of the 

topsoil dump for Pit 1. This scatter is 40 m from another low density scatter of artefacts, FC-023, 

which is situated in the same colluvial system. 

FC-023 / Late Farming Community 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.86881 28.810236 

Low density scatter of Stone Age lithics and Late Farming Community ceramics. Some decorated 

potsherds, one piece with three colours – red, blue/black and yellow. Few small fragments of flaked 

MSA lithics, made from felsic tuff and quartz. Found near a colluvial channel in brown-grey vertic soil 

associated with the land type Ea.  

Scatter is situated outside of the project footprint area, approximately 250 m north of the topsoil dump 

for Pit 1, and 400 m east of Pit 1. This scatter is 40 m from SA-022, situated in the same colluvial 

system. 

SA-024 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.86882 28.807345 
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A low density scatter of MSA flakes and flake fragments, made from felsic tuff. They are found in an 

area along a colluvial path, in calcrete-rich vertic colluvium. Large amount of gravel and calcrete 

nodules in the downwash.  

The scatter is situated approximately 120 m east of Pit 1 and 120 m north of the topsoil dump for Pit 

1. 

SA-025 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.868705 28.806603 

Low density scatter containing small and medium sized MSA flakes and flake fragments and a few 

undecorated potsherds. Flakes are made from felsic tuff and quartz. Found in vertic soil associated 

with the land type Ea. The soil contains lots of debris and gravel.  

Scatter is 80 m from SA-024. It is situated 46 m from the eastern edge of the proposed Pit 1, and 

160 m north of the topsoil dump for Pit 1. 

FC-026 / Late Farming Community 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.868833 28.805546 

Low density scatter of artefacts was found containing small undecorated potsherds, including some 

rim pieces, and some MSA stone flakes made from felsic tuff. One flake has some erratic retouch 

along one edge. The scatter appears to be at the end of a colluvial flow path on vertic soil associated 

with the land type Ea. This scatter is found in disturbed soil around a dirt road in proposed Pit 1.  

SA-027 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.868788 28.798635 

Few broken, unretouched stone flakes made from felsic tuff. There are a few small undecorated 

potsherds. Found in an area with vertic soils associated with the land type Ea.  

Situated 60 m from the proposed lower grade stockpile development footprint, about 460 m east of 

the agricultural fields. 

SA-028 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.869052 28.796542 

Few individual broken, unretouched MSA flakes. Made from felsic tuff. Found in an area with vertic 

soils associated with the land type Ea. 

Situated within the proposed lower grade stockpile area, about 260 m east of the agricultural fields. 

SA-029 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.871723 28.793433 
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A few broken MSA flakes found, some with erratic retouch on the edges. One radial core was found 

here. All stone tools are made from felsic tuff. Lithics were found on vertic soils associated with the 

land type Ea. 

Located within the proposed low grade stockpile area, 150 m east of the agricultural fields. 

SA-030 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.871685 28.79864 

Few individual broken, unretouched, MSA flakes and flake fragments. All made from felsic tuff. 

Weathered and smoothed. None were photographed. Lithics were found on vertic soils associated 

with the land type Ea. 

This find spot is located within 195 m from the low and lower grade stockpile development footprints, 

and approximately 250 m west of Pit 1.  

SA-031 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.871639 28.802708 

Few individual unretouched, MSA flakes and flake fragments made from felsic tuff. Most were heavily 

weathered. None were photographed. Lithics were found on vertic soils associated with the land type 

Ea. 

This find spot is located within the proposed Pit 1 development footprint. 

SA-032 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.871884 28.80426 

Low density scatter of medium and small, complete and broken, unretouched MSA lithics. Most are 

made from felsic tuff and a few from quartz. Lithics are scattered over a 15 m area in disturbed soil 

around a dirt road. The soil is mostly vertic, associated with the land type Ea. 

The scatter is located within the proposed Pit 1 development footprint. 

SA-033 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.871984 28.805887 

A few broken, unretouched MSA flakes. Made of felsic tuff. None were photographed. Lithics were 

found on vertic soils associated with the land type Ea. 

Find spot is situated within the topsoil dump for Pit 1.  

SA-034 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.870754 28.809044 
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Two MSA tools - one felsic tuff point with some unifacial retouch, one broken quartz flake. Found on 

vertic soil associated with the land type Ea.  

These stone tools were found near the base of Malokong Hill. This scatter is situated adjacent to the 

proposed Water Trench, approximately 40 m from the eastern edge of the topsoil dump for Pit 1. 

FC-035 / Late Farming Community 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.869942 28.809537 

Some potsherds and broken stone flakes found. None of the potsherds are decorated but one has 

some possible plant impressions. The few flakes found are made of felsic tuff or quartz. Artefacts are 

found in vertic soil associated with the land type Ea, in a colluvial path.  

Located 30 m outside of the development footprint area, at the base of Malokong Hill. This find spot is 

about 100 m to the north east of SA-034 and 150 m to the south west of SA-022 and FC-023. All 

these spots are located within a colluvial system. 

SA-036 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.870894 28.811548 

Low density scatter of MSA lithics, many broken and weathered. Some have retouch along two sides. 

Artefacts are found in an eroded, calcrete-rich colluvial path with vertic soils associated with the land 

type Ea.  

Scatter is situated 260 m to the east of the development footprint near the base of Malokong Hill. 

These artefacts are within the same colluvial system as the SA-019, SA-037 and SA-049. It is about 

120 m ‘downstream’ from SA-037 and 160 m from SA-019 and SA-049. 

SA-037 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.871145 28.812595 

Low density scatter of MSA lithics, many broken and weathered. Artefacts are found in an eroded, 

calcrete-rich colluvial path with vertic soils. Soil in the channel is a light grey and has a pebble and 

gravel component. Artefacts are found in and around the channel over a roughly, 40 m squared area. 

Scatter is situated approximately 370 m to the east of the development footprint area near the base of 

Malokong Hill. It is about 80 m ‘downstream’ from SA-019 and 55 m away from SA-049. 

SA-038 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.879236 28.801511 

Two stone flakes found along a dirt road. Irregular core and small irregular flake made from felsic tuff. 

Found in vertic clayey soil associated with the land type Ea.  

The dirt road is situated within the proposed Pit 1 area, approximately 100 m east of the eastern Pit 1 

boundary. 
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SA-039 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.879816 28.800595 

A few isolated tools found with irregular and erratic retouch. Made from felsic tuff. No photographs 

taken. Found in vertic clayey soil associated with the land type Ea.   

Within the proposed Pit 1 area about 60 m an existing dirt road and 120 m from SA-038. 

SA-040 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.88019 28.797611 

Slight clearing in vegetation exposed a low density scatter of MSA tools. Some large flakes with 

irregular retouch were found. All tools were made with felsic tuff, a few are weathered. Found on 

vertic, clayey soil associated with the land type Ea.  

Situated between the proposed Pit 1 and WRD development footprints. 

SA-041 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.87991 28.790712 

Clearing in vegetation revealed a low density scatter of MSA tools. Flakes made from felsic tuff, some 

heavily weathered. There are a few small, undecorated potsherds. Soil is a vertic, clayey soil 

associated with the land type Ea.  

Situated within the proposed plant area development footprint, about 100 m north east of old 

agricultural fields. 

SA-042 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.8813 28.789866 

Few, unretouched flakes found in a slight clearing in the vegetation. All made from felsic tuff. The soil 

is red and contains many small quartz and magnetite nodules. This find spot is within an old 

agricultural field, which explains the change of soil type. 

Situated within the proposed plant area development, about 180 m south of SA-041. This find spot is 

320 m north east of the main road. 

SA-043 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.882023 28.801441 

Few small and broken flakes found. One with irregular retouch on one edge. Found in a clearing in the 

vegetation just before the dirt road. Flakes were found on vertic clayey soil, associated with the land 

type Ea. 

Situated within the proposed Pit 1 area, approximately 70 m from its eastern boundary.  
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SA-044 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.898937 28.787599 

Low density scatter of felsic tuff flakes. Some flakes are weathered. The soil is red and contains some 

small quartz and magnetite nodules. There is a change in vegetation and soil type (from vertic soil) 

suggesting that this land may have been used for agricultural fields historically. 

Scatter is situated within lower grade stockpile development area. It is found about 75 m south of SA-

045. 

SA-045 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.898358 28.78803 

Low density scatter of felsic tuff flakes. No retouch on the flakes, many broken fragments and some 

weathered. Clearing in vegetation exposed the flakes on red soil that contains quartz and magnetite 

nodules.  

Situated within the proposed lower grade stockpile development area. 

SA-046 – Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.913081 28.795732 

Low density scatter of heavily weathered MSA lithics, none with retouch. Also found a few small, 

undecorated potsherds. Scatter is found in grey-brown vertic clayey soil, associated with the land type 

Ea.  

Situated within the proposed Pit 2 area, about 50 m from its southern edge. This scatter is about 70 m 

from SA-015. 

SA-047 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.909348 28.795362 

One felsic tuff tool with irregular bifacial retouch. Found on grey-brown vertic clayey soil, associated 

with the land type Ea.  

Found within the proposed Pit 2 area, about 70 m from its western boundary. 

FC-048 / Late Farming Communities 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.896603 28.813229 
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Clearing on and around a natural, horizontal rock surface with some large boulders around it. 

Vegetation is grassy and less bushy around the clearing. This is distinctly different from the 

surrounding vegetation, which are very dense thorn bush, Sickle Bush and grass. The area has been 

used recently for a fire. A few potsherds were found, one with decoration. Soil in the area is vertic 

brown, clayey soil associated with the land type Ea. 

Situated within the proposed TSF development footprint, 200 m from an existing dirt road. 

SA-049 / Stone Age 

Cultural Significance: Negligible 
Field Rating: 

Grade IV C 

Co-ordinates 

-23.871406 28.813108 

Low density scatter of MSA flakes, broken flakes, and cores. Some with irregular retouch and others 

weathered. There are a few small, undecorated potsherds. Scatter is found along a clear eroded 

colluvial channel in gravel-rich calcrete. It is near to (and possibly associated with) other scatters - it is 

situated 60 m north of SA-019, and SA-037 is 60 m further down the hill (to the west). 

Situated 450 m outside of the development footprint area, near the base of Malokong Hill.  

9.1.20.7 Sensitivity Analysis and No-Go Areas 

A sensitivity analysis of the Project was completed pre-scoping based on information 

contained in the literature review (See Heritage Scoping Report). The results of the literature 

review and brief screening assessment indicated that the hills and ridges within the region 

are of high sensitivity. These types of topographical features were commonly settled by Late 

Farming Communities through to the historical period. As shown in the Heritage Scoping 

Report, the area under consideration is located within the historic Bakenberg Location where 

several archaeological and historic stonewalled sites were identified. These included Hendrik 

Masibi’s historic early 20th century capital, and Malakong Hill on the eastern Border of the 

project area. In addition to the hills and ridges, agricultural fields were highlighted with a 

medium to high sensitivity. Based on experience on similar projects in the region, agricultural 

fields are commonly associated with burial grounds and graves. 

The sensitivity analysis was used to inform the project design and amend the development 

footprint as far as was feasible to minimise negative impacts on heritage resources. Through 

this process, the project infrastructure was amended where the TSF and concentrator areas 

were altered to avoid Malokong Hill. 

9.1.21 Blast Assessment 

A Blast Assessment (Appendix S) was undertaken by Blast Management & Consulting (Blast 

Management) to outline the expected environmental effects that blasting operations could 

have on the surrounding environment.  

The influences of expected ground vibration, air blast, fly rock and noxious fumes were 

investigated in relation to the project surroundings and the influence it could have on the 

neighbouring houses, cattle and owners or occupants.  
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9.1.21.1 Sensitivity of Project 

Sensitivity mapping was done prior to any specific analysis based on typical areas and 

distances from the proposed mining area. The sensitivity map mainly uses distances 

normally associated with possible blasting influences where these influences may occur or is 

not expected to occur. Three different areas were identified. The first area is the highly 

sensitive area within a 500 m perimeter of the mining area. Normally this 500 m area should 

be cleared of all people and animals prior to blasting taking place. Levels of ground vibration 

and air blast are expected to be higher closer to the open pit. Secondly the area between 

500 m and 1 500 m around the pit area is considered as medium sensitive. In this area the 

possibility of influence is still expected but at a lower significance. The third (and least 

sensitive) area lies at a distance of 1 500 m and 3 500 m from the pit. Although the expected 

level of influence is low and no structural damage is expected there may still be reason for 

concern since it may still upset people. Figure 9-73 shows the sensitivity mapping with 

identified Points of Interest and surrounding areas. The red buffer indicates the area from 

0 m to 500 m, the orange buffer from 500 m to 1 500 m and the green area is the area 

1 500 m to 3 500 m from the pits. 
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(Source: Blast Management, 2015) 

Figure 9-73: Identified sensitive areas – Points of Interest (blasting) 

9.1.21.2 General Ground Vibration and Air Blast Information 

The baseline information for the project is based on zero influence with regards to blast 

impacts. Currently no blasting operations are taking place on the project site. As part of the 

baseline all possible structures in a possible influence area was identified.  

9.1.21.3 Structure Profile 

As part of the baseline all possible structures in the possible area of influence was identified. 

The site was reviewed/scanned using Google Earth imagery. Information sought from review 

was typically surface structures that are present in a 3 500 m radius from the proposed mine 

boundary that will require consideration during modelling of blasting operations. These could 
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be houses, general structures, power lines, pipelines, reservoirs, mining activities, roads, 

shops, schools, gathering places, possible historical sites etc. A list with the details of the 

relevant Points of Interest is available in Appendix S. Seventy nine (79) Points of Interest 

were identified and photographed within the 3 500 m radius around the mine boundary. 

Figure 9-74 shows an aerial view of the mining area and surroundings with Points of Interest. 

 

(Source: Blast Management, 2015) 

Figure 9-74: Aerial view and surface plan of the proposed mining area with points of 

interest identified 

Note: Red Place marks = Points of Interest indicators 

9.1.22 Greenhouse Gas and Climate Change Assessment 

In line with the proposed Project’s commitment to the IFC Performance Standards, 

specifically IFC Performance Standard 3: Resource Efficiency and Pollution Prevention, the 

Project will be required to promote the reduction of project-related GHG emissions and to 

evaluate technically feasible and cost-effective options to reduce or offset GHG emissions. 
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The development of an ex ante GHG emissions estimate and reporting framework is the first 

step in determining potential emission reduction or offset opportunities for the project and 

allows for integration of such opportunities in the project design and future development. 

The complete report is attached in Appendix E. 

9.1.22.1 Estimated Greenhouse Gas Emissions 

The estimated absolute operational phase emissions are 166 807 tCO2-e per annum. A 

breakdown of emissions according to their sources is presented in Table 9-50.  

Table 9-50: Estimated GHG emissions for the Project 

Summary Emissions (per annum) 

Scope 1 - Activities tCO2-e 

Diesel consumption (vehicles) 30 803 

Diesel consumption (generators) 3 548 

Emissions from sewage treatment 2 

ANFO consumption 223 

Land clearing 17 120 

Sub-total (scope 1) 51 695 

Scope 2 - Activities 
 

Eskom power consumption 49 440 

Sub-total (scope 1 + 2) 101 135 

Scope 3 - Activities 
 

Eskom transmission and distribution losses 4 436 

Electricity fuel WTT 7 337 

Upstream emissions (well to tank) 2 205 

Sub-total (scope 3) 13 978 

Grand total (tCO2-e) 166 807 

Subsequent to sequestration the estimated change in atmospheric concentration of CO2, 

CH4 and N2O is given in Figure 9-75 to Figure 9-77, with the associated change in 

temperature and sea level given in Figure 9-78 and Figure 9-79, respectively.  

The results indicate that the change in atmospheric CO2 as a result of the project’s 

emissions, will peak at approximately 27.8 x 10-6 ppm. The CH4 and N2O peak atmospheric 

concentrations will be approximately 8 x 10-6 and 270 x 10-6 ppb, respectively. This increase 

in GHG emissions will have a resultant effect on temperature due to the increase in radiative 

forcing potential of the atmosphere. However, in isolation the project’s effects on 

temperature change and sea level change is negligible.  
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Figure 9-75: Change in CO2 concentrations over time 

 

 

Figure 9-76: Change in CH4 concentrations over time 
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Figure 9-77: Change in N2O concentrations over time 

 

 

Figure 9-78: Potential temperature change as a result of the project’s emissions 
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Figure 9-79: Potential sea level change as a result of the project’s impact on 

temperature 

 

9.1.23 Description of the Current Land Uses 

The majority of the local study area is owned by the Government of the Republic of South 

Africa, but is identified as indigenous/traditional land. This means that the Traditional 

Authorities have jurisdiction over the land and holds the land in trust for its people. 

Individuals residing in households located on this land are therefore not title deed holders or 

owners of their plots of land but have been given Permission to Occupy by either the 

headman or the chief. The Bakenberg Traditional Authority is headed by Kgoshi L.P Langa 

who presides over large areas of the local study area, including the area that will likely be 

affected by the project. The settlements administered by this Traditional Authority are listed 

in the table below. 

Table 9-51: Jurisdiction/GaMolekoaon of Bakenberg Traditional Authority 

Ditlotswane Mohlakaneng Dipichi 

Rooiwal Basterspad Ramosesane 

Malokong Dikgokgopeng Matebeleng 

Basogadi Lusaka Nkaikwetsa 

Ramogoshommi Nkgoru Masipa 

Bakenberg Kabeane Malapile 

Taolome Jakkalskui Mahabaneng 
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Clermont Galakwenasrom/GaMolekoa Mushi 

Goodhope Skrikfontein/Magagamatala Monare 

Pudiakgopa/Malokongkop Buffelshoek/Madamas Chere/GaMongatane 

Masipa Kgopeng Sepharane 

Kaditshwene Mphello Mathega 

Mabula Bokwidi/Doorfontein Moshuka 

Harmansdal Kromkloof Viena 

Marulaneng Rantlakana Uitspan 

Vanwykspan/Garalenwane Marken Moepel Farm 

Skulpad Lesodi  

Makeken Mamatlakala  

Table 9-51 provides an overview of the farms comprising the site-specific study area as well 

as the land-use activities on each farm. The table also indicates which properties will 

coincide with the proposed infrastructure (i.e. directly affected) as well as the properties that 

could possibly be indirectly affected by the project, these properties include the farm portions 

neighbouring the directly affected properties.  

Major land uses within the site-specific study area include residential, agricultural and 

grazing uses; land that overlaps with the project footprint is mostly used for subsistence 

agriculture, grazing of livestock, and collection of natural resources such as firewood, 

medicinal plants and building materials.  

Residential land use within the study area is limited to sections of the Sepharane, Mosate, 

and Ditlotswana communities as well as two smaller rural settlements. Although the 

proposed project infrastructure does not overlap with any of the aforementioned residential 

areas, various infrastructure options do encroach to within a 500 m buffer of residential use.  

Agricultural activities within the project site include commercial and subsistence maize 

farming as well as livestock grazing. Commercial farming is concentrated within the south-

western section of the project site on the farm Bellevue 808 LR. Subsistence farming is 

practiced throughout the study area. Livestock, mostly cattle, goat and sheep, are also kept 

on a subsistence level and are grazed in communal grazing areas situated on the farms on 

which the proposed infrastructure will be located. The right to use these areas for grazing 

purposes are exclusively allocated to households who reside within the jurisdiction of the 

Bakenberg Traditional Authority.  
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Infrastructure within the study area includes formal and informal dwellings, buildings used for 

business purposes (e.g. commercial farming infrastructure), privately owned service 

infrastructure (e.g. boreholes, pivot irrigation systems, and dams), public infrastructure (e.g. 

roads) and grave sites. Roads within the project site include both tarred and gravel roads; 

the majority of these roads are in a deteriorated condition due to lack of maintenance and 

become unusable after heavy rains.  

An inactive granite quarry is situated on the hill within the Vriesland property and belongs to 

Royal Granite Supplies-Red (Pty) Ltd (Royal Granite). Royal Granite obtained a mining right 

from the DMR in 2010 for the mining of granite/syenite and gabbro/norite. The mining area 

covers portions of the famrs Groningen 779 LR, Vriesland 781 LR, Vliegekraal 783 LR, 

Malokong 784 LR and Vogelstruisfontein 765 LR. 
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Table 9-52: Farm portions and land uses 
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Vriesland 781 RE  D D D  D X X X  X X  Ditlotswana, Sepharane X X X  

Vliegekraal 783 RE D  D  D  X X X S X X  
Mosate, Basogadi, & 

Mothoathoase 
X X X  

Schoonoord 786 RE       X   S X X  Sepharane X X X  

Bellevue 808 

RE/1         X  X X  Sepharane X X X X 

RE/2          C X W      X 

3          C X W       

4       X   C  W X   X  X 

5       X   C X W X   X  X 

6       X   S X   Sepharane X  X  

Inhambane 802 RE          S X        

Groningen 779 RE N      X X X S X X  Ditlotswana, Unknown X X X X 

Malokongskop 780 RE       X  X S X X  Rooivaal, Unknown  X X X X 

Vogelstruisfontein 765 RE       X X  S X X  Malokong X X X X 

Malokong 784  
1   N    X   S X X  Malokong X X X X 

RE       X   S X X  Mosate X X X X 

Hellem Bricksteen 

761 
RE       X  X S X   Mosate X X X X 
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9.1.23.1 Land Claims 

The Restitution of Land Rights Act, 1994 (Act No. 22 of 1994) allows individuals or groups to 

claim land, from which they were previously dispossessed after 19 June 1913 under the 

apartheid regime. Claimants were given until 31 December 1998 to register a claim in terms 

of the Restitution of Land Rights Act. During this period approximately 80 000 claims were 

lodged throughout South Africa. 

The Regional Land Claims Commissioner is responsible to verify the rightful claimant, 

validity of the claim, identify the beneficiaries and determine the extent of the land claim. 

This is the research stage of the claim. Once this has been completed, the claim is gazetted 

and therefore development on the land is at risk the claim is settled. This therefore has 

development implications for existing land owners and surface or mineral rights holders as 

further development on land, which has a land claim is a risk.  

According to the Mogalakwena IDP (2011/2012) 41% of land within the municipal area is 

subjected to land claims, which is resulting in restrictions in terms of spatial development 

(MLM, 2011). A land claims enquiry on the farms within the project site showed that there 

were claims on the Vogelstruisfontein 765 LR, Schoonoord 786 LR and Bellevue 808 LR 

(Table 9-53).  

Table 9-53: Outstanding land claims 

Affected Property Claimant 

Schoonoord 786 LR Sebueng Community 

Schoonoord 786 LR Bakenberg Tribe 

Bellevue 808 LR Bakenberg Tribe 

Vogelstruisfontein 765 LR Bakenberg Tribe 

Source: MLM, 2012; Department of Rural Development and Land Reform,2011 

9.1.24 Description of Specific Environmental Features and Infrastructure on 

the Site 

The site sensitivity analysis identified the following biophysical and social features and/or 

infrastructure on the project site.  

An existing defunct granite mine exists on the hill to the east of the project site. No 

rehabilitation has been undertaken at this mine.  

  



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 262 

 

9.1.24.1 Rivers and Wetlands 

The Mogalakwena River, which is a tributary to the Limpopo River, flows through the 

western portion of the project site and flows towards the north into the Limpopo River. The 

Sterk River also traverses the project area west of the Mogalakwena River. The Sterk River 

is a tributary to the Mogalakwena River. A non-perennial stream, namely Borobela, flows 

along the eastern side of the Mogalakwena River, and flows towards the west, feeding into 

the Mogalakwena River. The project site is also characterised by a number of drainage lines 

which drain into these main rivers/streams. The affected project area, where infrastructure 

has been proposed, is placed away from these main rivers and drainage lines however the 

Storm Water Management Plan has recommended river diversions to prevent ingress into 

the open pits for the safety of the operations and to prevent flooding of infrastructure areas 

(refer to Appendix G).  

Several NFEPA wetlands have been identified and occur primarily within the southern 

section of the project site. The Mogalakwena River, which flows through the project area, is 

classified as a Moderately Modified NFEPA river (class C). Some small NFEPA wetlands 

occur in the project area and surrounding environment which are mainly associated with 

small dammed areas of the streams and rivers. There are no NFEPA rivers or wetlands that 

are found in the specialist study area associated with the infrastructure placement and mine 

plan.  

9.1.24.2 Terrestrial Landscape and Habitat 

The project site is characterised by rocky outcrops along its eastern boundary. Rocky ridges 

are defined as landscape features with a slope of 5° or more such as hills, koppies, gorges 

and kloofs. Ridges are important for the conservation of biodiversity as they have a high 

propensity for the occurrence of plant and animal species of special concern. Furthermore, 

they serve as wildlife corridors in highly developed areas. The project affected area is 

situated in close proximity to these features; however a 200 m buffer has been applied to 

avoid these features.  

9.1.24.3 Cultural Heritage 

The project site and larger area is considered to be culturally sensitive. Karst geology in the 

project area has the potential to contain bodies of breccia, sandstone and siltstone which 

can include diverse animal bone fragments including hominid remains and tools.  

Stone Age artefacts have been recorded throughout the landscape within which the project 

is situated. Through our understanding of the geo-hydrological processes of the landscape, 

specifically the Mogalakwena River and its tributaries, it is expected that stone tools will be 

exposed within these water courses and erosion gullies. 

Ceramic sherds and stone walled settlements were identified during the reconnaissance of 

the project site. These artefacts are associated with the Iron Age and Historical Period of the 

region. Furthermore, the numerous hills within the region are known to contain several 

historic Langa settlements, including Segopa, Magope, Fothane, Matlhogo and Ditlotswane. 
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These sites are intricately associated with the historical events within the region, including 

the 1854 Siege of Makapan and subsequent socio-political history and establishment of 

locations.  

In addition, agricultural fields are often used as burial sites for the surrounding communities. 

The project affected area does overlap with land used for agricultural purposes.  

9.1.24.4 Infrastructure 

The closest settlement to the project site is Ditlotswana. There are no known settlements to 

occur within the project affected area, however there is a potential for individual households 

to occur within this area. A vast majority of the project site is used as communal grazing 

land; as such there may be fences and gates demarcating these fields.  

Furthermore, the provincial road (D3534) runs to the east of the project area while the 

D4380 runs through the project area. 

9.1.25 Environmental and Current Land Use Map 

The environmental and current land use features have been illustrated in Plans 5 to 8 in 

Appendix A. 

9.2 Item 3(g)(v): Impacts and Risks Identified Including the Nature, 

Significance, Consequence, Extent, Duration and Probability 

The potential impacts associated with the project activities are listed in Table 9-54, Table 

9-55 and Table 9-56 for the different phases of the project. Detailed descriptions of each 

impact can be found in the various specialist reports. These tables consider all 

environmental aspects except community health. Due to the different nature of the impacts, 

a separate section (9.2.1) is included to deal with health related impacts associated with the 

Project. 
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Table 9-54: Potential impacts associated with the construction phase 

Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Activity 1: Site Clearance and Vegetation Removal 

Visual 

Project area will become noticeable 

to the nearby receptors as it will 

contrast the surrounding areas 

3 5 -4 7 
(Moderate Negative) 

-84 

(Minor Negative) 

-66 

Soil Loss of topsoil as a resource 3 5 -5 7 
(Moderate Negative) 

-91 

(Negligible Negative) 

-30 

Soil Loss of land capability and land use 2 7 -7 7 
(Major Negative) 

-112 

(Major Negative) 

-112 

Surface water 
Siltation of surface water resources 

leading to deteriorated water quality 
3 3 -4 7 

(Minor Negative) 

-70 

(Minor Negative) 

-36 

Groundwater 

Reduction in recharge to the 

shallow weathered aquifers due to 

compacted surfaces resulting in 

altered surface drainage patterns 

3 4 -2 3 
(Negligible Negative) 

-27 

(Negligible Negative) 

-30 

Air Quality 

The disturbance of soil will lead to 

the generation of fugitive dust 

(TSP), PM10 and PM2.5 

2 3 -3 5 
(Minor Negative) 

-40 

(Negligible Negative) 

-24 

Fauna & Flora Loss of habitat 2 7 -3 7 
(Moderate Negative) 

-84 

(Moderate Negative) 

-84 

Fauna & Flora Loss of Species of Special Concern 2 7 -4 6 
(Moderate Negative) 

-78 

(Minor Negative) 

-48 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Fauna & Flora 
Fragmentation, edge effects and 

invasion by alien plant species 
3 6 -5 6 

(Moderate Negative) 

-84 

(Minor Negative) 

-48 

Wetlands 
Loss of wetland habitat and 

functionality 
4 6 -5 7 

(Moderate Negative) 

-105 

(Moderate Negative) 

-91 

Aquatic Ecology 

Water quality deterioration due to 

erosion and sediment 

transportation 

4 2 3 4 
(Negligible Negative) 

-32 

(Negligible Negative) 

-24 

Aquatic Ecology 
Deterioration in quality of aquatic 

habitats because of erosion 
4 4 3 5 

(Minor Negative) 

-55 

(Minor Negative) 

-36 

Noise 
Increase in ambient noise levels at 

surrounding communities 
3 3 -1 3 

(Negligible Negative) 

-21 

(Negligible Negative) 

-18 

Heritage 
Alteration in Stone Age landscape 

in development footprint 
3 7 -1 7 

(Moderate Negative) 

-77 

(Negligible Positive) 

+24 

Heritage 

Indirect impact on the Indigenous 

Knowledge System through 

alteration of perception/ experience 

of medicinal plants 

3 6 -1 5 
(Minor Negative) 

-50 

(Negligible Positive) 

+20 

Activity 2: Change in Land-Use from Agriculture to Mining 

Visual 

The change in land use will result in 

a change in the sense of place of 

the project area and surrounds 

4 7 -7 7 
(Major Negative) 

-126 

(Major Negative) 

-122 

Soil Loss of land capability and land use 2 7 -7 7 
(Major Negative) 

-112 

(Major Negative) 

-112 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Activity 3: Topsoil and Softs Removal and Stockpiling 

Visual 

Stockpiles will be visible to the 

surrounding environment and dust 

will be blown from the stockpiles 

3 5 -4 7 
(Moderate Negative) 

-84 

(Minor Negative) 

-66 

Soil Loss of topsoil as a resource 3 5 -5 7 
(Moderate Negative) 

-91 

(Negligible Negative) 

-30 

Soil Loss of land capability and land use 2 7 -7 7 
(Major Negative) 

-112 

(Major Negative) 

-112 

Air Quality 

The disturbance of soil will lead to 

the generation of fugitive dust 

(TSP), PM10 and PM2.5 

2 3 -3 5 
(Minor Negative) 

-40 

(Negligible Negative) 

-21 

Aquatic Ecology 

Water quality deterioration due to 

erosion and sediment 

transportation 

4 2 3 4 
(Negligible Negative) 

-32 

(Negligible Negative) 

-24 

Aquatic Ecology 
Deterioration in quality of aquatic 

habitats because of erosion 
4 4 3 5 

(Minor Negative) 

-55 

(Minor Negative) 

-36 

Noise 

Increase in ambient noise levels at 

surrounding communities due to 

vehicular movement 

3 3 -1 3 
(Negligible Negative) 

-21 

(Negligible Negative) 

-18 

Activity 4: Development of Access and Haul Roads 

Visual 

The roads will be visible to the 

nearby receptors and vehicular 

activity along roads will cause dust 

2 3 -2 6 
(Minor Negative) 

-42 

(Negligible Negative) 

-35 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Soil Loss of topsoil as a resource 3 5 -5 7 
(Moderate Negative) 

-91 

(Negligible Negative) 

-30 

Soil Loss of land capability and land use 2 7 -7 7 
(Major Negative) 

-112 

(Major Negative) 

-112 

Air Quality 

The activity will lead to the 

generation of fugitive dust (TSP), 

PM10 and PM2.5 

3 3 -3 5 
(Minor Negative) 

-45 

(Negligible Negative) 

-32 

Aquatic Ecology 

Water quality deterioration due to 

erosion and sediment 

transportation 

4 2 3 4 
(Negligible Negative) 

-32 

(Negligible Negative) 

-24 

Traffic 
Driver delays due to increased 

traffic 
3 5 -2 7 

(Negligible Negative) 

-30 

(Negligible Negative) 

-30 

Traffic 
Pedestrian and cyclist delays due 

to increased traffic 
2 5 -2 7 

(Negligible Negative) 

-28 

(Negligible Negative) 

-13 

Traffic 
Deterioration of road safety 

conditions  
3 5 -2 6 

(Negligible Negative) 

-28 

(Negligible Negative) 

-12 

Traffic 
Deterioration of road surface 

conditions 
3 5 -3 6 

(Minor Negative) 

-42 

(Negligible Negative) 

-28 

Noise 

Increase in ambient noise levels at 

surrounding communities due to 

vehicular movement 

3 3 -1 3 
(Negligible Negative) 

-21 

(Negligible Negative) 

-18 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Heritage 
Alteration in Stone Age landscape 

in development footprint 
3 7 -1 7 

(Moderate Negative) 

-77 

(Negligible Positive) 

+24 

Activity 5: Surface Infrastructure Development (construction of the storm water channels, bridges, cement batching plant, offices, workshops etc.) 

Visual 

The surface infrastructure will 

change the sense of place of the 

area from a rural sense of place to 

an industrial sense of place. 

Lighting at night will contribute to 

this impact 

2 5 -3 7 
(Minor Negative) 

-70 

(Minor Negative) 

-60 

Soil Loss of topsoil as a resource 3 5 -5 7 
(Moderate Negative) 

-91 

(Negligible Negative) 

-30 

Soil Loss of land capability and land use 2 7 -7 7 
(Major Negative) 

-112 

(Major Negative) 

-112 

Groundwater 

Groundwater contamination due to 

incorrect storage of 

hazardous/general waste or 

materials 

3 4 4 5 
(Minor Negative) 

-55 

(Negligible Negative) 

-30 

Aquatic Ecology 

Water quality deterioration due to 

erosion and sediment 

transportation 

4 2 3 4 
(Negligible Negative) 

-32 

(Negligible Negative) 

-24 

Noise 
Increase in ambient noise levels at 

surrounding communities 
3 3 -1 3 

(Negligible Negative) 

-21 

(Negligible Negative) 

-18 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Heritage 
Alteration in Stone Age landscape 

in development footprint 
3 7 -1 7 

(Moderate Negative) 

-77 

(Negligible Positive) 

+24 

Activity 6: Water Abstraction and Use 

Aquatic Ecology 
Decrease in water quantity due to 

disturbances in the flow regime 
4 5 3 4 

(Minor Negative) 

-44 

(Negligible Negative) 

-33 

Activity 7: Waste Generation, Storage and Disposal 

Visual 
Waste storage areas will be visible 

to the nearby receptors 
2 3 -2 5 

(Negligible Negative) 

-35 

(Negligible Negative) 

-24 

Aquatic Ecology 
Decrease in water quantity due to 

disturbances in the flow regime 
4 5 3 4 

(Minor Negative) 

-44 

(Negligible Negative) 

-33 

Activity 8: Use of Heavy Machinery 

Visual 
The use of heavy machinery will 

increase dust levels 
2 3 -2 6 

(Minor Negative) 

-42 

(Negligible Negative) 

-35 

Wetlands 

Pollution and water quality 

deterioration due to movement of 

machinery in and around wetlands 

5 5 -5 6 
(Moderate Negative) 

-90 

(Minor Negative) 

-48 

Aquatic Ecology 

Water quality deterioration due to 

erosion and sediment 

transportation 

4 2 3 4 
(Negligible Negative) 

-32 

(Negligible Negative) 

-24 

Noise 
Increase in ambient noise levels at 

surrounding communities 
3 3 -1 3 

(Negligible Negative) 

-21 

(Negligible Negative) 

-18 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Activity 9: Employment and Capital Expenditure 

Macro 

Economics 

Temporary increase in production 

of goods and services in the 

country  

6 3 6 6 
(Moderate Positive) 

+90 

(Moderate Positive) 

+90 

Macro 

Economics 

Temporary increase in the 

country’s GDP-R  
6 3 5 6 

(Moderate Positive) 

+84 

(Moderate Positive) 

+84 

Macro 

Economics 

Creation of employment 

opportunities 
6 3 4 6 

(Moderate Positive) 

+78 

(Moderate Positive) 

+78 

Macro 

Economics 

Temporary increase in household 

income and standard of living 
6 3 4 6 

(Moderate Positive) 

+78 

(Moderate Positive) 

+78 

Macro 

Economics 
Skills development 6 3 3 4 

(Minor Positive) 

+48 

(Minor Positive) 

+60 

Macro 

Economics 
Increase in government revenue 6 3 3 7 

(Moderate Positive) 

+94 

(Moderate Positive) 

+94 

Macro 

Economics 

Impact on balance of payment due 

to jobs created through direct, 

indirect and induced impacts 

7 1 -1 6 
(Minor Negative) 

-42 

(Minor Negative) 

-60 

Macro 

Economics 

Negative impact on surrounding 

agricultural and tourism activities 

due to various environmental 

effects 

3 3 -4 3 
(Negligible Negative) 

-30 

(Negligible Negative) 

-20 

Macro 

Economics 

Potential negative impact on 

property values 
3 4 -4 5 

(Minor Negative) 

-55 

(Minor Negative) 

-60 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Social Job creation 3 3 3 4 
(Minor Positive) 

+36 

(Moderate Positive) 

+84 

Social 
Multiplier effects on the local 

economy 
4 5 3 4 

(Minor Positive) 

+48 

(Moderate Positive) 

+90 

Social 
Community development and social 

upliftment 
2 5 2 4 

(Minor Positive) 

+36 

(Moderate Positive) 

+84 

Social 
Displacement of persons on or 

making use of the land 
2 7 -4 6 

(Moderate Negative) 

-78 

(Negligible Negative) 

-24 

Social 

Disruption of daily movement 

patterns due to project related 

traffic on local roads 

3 5 -5 6 
(Moderate Negative) 

-78 

(Negligible Negative) 

-33 

Social 

Influx of people resulting in 

pressure on local services, 

resources and facilities; 

establishment and growth of 

informal settlements; increase in 

social pathologies and conflict/ 

competition between newcomers 

and incumbent population 

3 4 -6 6 
(Moderate Negative) 

-78 

(Minor Negative) 

-36 

Social 
Health and safety impacts resulting 

from construction activities 
2 6 -6 6 

(Moderate Negative) 

-84 

(Negligible Negative) 

-33 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Social 

Direct and indirect impacts on 

surrounding land users due to the 

presence of the mine (impact on 

tourism, sense of place etc.)  

2 5 -6 6 
(Moderate Negative) 

-78 

(Minor Negative) 

-36 

Social 

Opposition from stakeholders 

because of perceived negative 

impacts 

3 5 -4 4 
(Minor Negative) 

-48 

(Minor Positive) 

+55 
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Table 9-55: Potential impacts associated with the operational phase 

Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Activity 10: Development of Open Pits 

Visual 

The development of the open pits 

(and associated activities) will 

continuously change the 

topography and will be visible to 

nearby receptors 

4 7 -7 7 
(Major Negative) 

-126 

(Major Negative) 

-112 

Soil Loss of topsoil as a resource 3 5 -5 7 
(Moderate Negative) 

-91 

(Negligible Negative) 

-30 

Soil 
Loss of land capability and land 

use 
2 7 -7 7 

(Major Negative) 

-112 

(Major Negative) 

-112 

Surface water Reduction in catchment yield 2 3 -1 7 
(Minor Negative) 

-42 

(Minor Positive) 

+42 

Surface water 
Runoff could results in 

contamination of rivers 
3 3 -4 7 

(Minor Negative) 

 -70 

(Minor Negative) 

-36 

Groundwater 

Dewatering of pits will lower the 

groundwater levels in the 

surrounding area 

3 5 -5 6 
(Moderate Negative) 

-78 

(Minor Negative) 

-40 

Air Quality 

Drilling and blasting will lead to the 

generation of fugitive dust, PM10 

and PM2.5 

3 5 -4 6 
(Minor Negative) 

-72 

(Minor Negative) 

-40 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Wetlands 
Water quantity impact and potential 

loss of wetland functionality 
4 6 -5 7 

(Moderate Negative) 

-105 

(Moderate Negative) 

-98 

Aquatic Ecology 

Deterioration of water quality due to 

erosion, sediment transport and 

atmospheric deposition 

4 5 4 5 
(Minor Negative) 

-65 

(Minor Negative) 

-50 

Noise 

Mining machinery and vehicles will 

increase ambient noise levels at 

surrounding noise sensitive 

receptors 

3 5 -2 3 
(Negligible Negative) 

-30 

(Negligible Negative) 

-27 

Blasting 
Ground vibration could damage 

houses 
4 4 -3 4 

(Minor Negative) 

-44 

(Minor Negative) 

-44 

Blasting 
Ground vibration could damage 

boreholes 
1 4 -1 1 

(Negligible Negative) 

-6 

(Negligible Negative) 

-6 

Blasting 
Ground vibration could damage 

roads 
4 4 -3 4 

(Moderate Negative) 

-78 

(Minor Negative) 

-44 

Blasting Air blast could damage houses 2 4 -1 2 
(Negligible Negative) 

-14 

(Negligible Negative) 

-14 

Blasting Fly rock could damage houses 2 4 -1 1 
(Negligible Negative) 

-7 

(Negligible Negative) 

-7 

Blasting Impact of fly rock on roads 4 4 -6 6 
(Moderate Negative) 

-84 

(Negligible Negative) 

-20 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Blasting Impact of noxious fumes on houses 4 4 -3 3 
(Negligible Negative) 

-33 

(Negligible Negative) 

-33 

Heritage 
Alteration in Stone Age landscape 

in development footprint 
3 7 -1 7 

(Moderate Negative) 

-77 

(Negligible Positive) 

+24 

Heritage 
Indirect impact on Late Farming 

Community sites 
6 7 -6 5 

(Moderate Negative) 

-95 

(Moderate Positive) 

+91 

Activity 11: Development of WRDs 

Visual 

The development of the WRDs and 

associated windblown dust will be 

visible to nearby receptors 

3 5 -4 7 
(Moderate Negative) 

-84 

(Minor Negative) 

-66 

Soil Loss of topsoil as a resource 3 5 -5 7 
(Moderate Negative) 

-91 

(Negligible Negative) 

-30 

Soil 
Loss of land capability and land 

use 
2 7 -7 7 

(Major Negative) 

-112 

(Major Negative) 

-112 

Surface water Reduction in catchment yield 2 3 -1 7 
(Minor Negative) 

-42 

(Minor Positive) 

+42 

Surface water 
Runoff could results in 

contamination of rivers 
3 3 -4 7 

(Minor Negative) 

-70 

(Minor Negative) 

-36 

Groundwater 
Groundwater contamination due to 

poor quality seepage 
3 6 -5 6 

(Moderate Negative) 

-78 

(Moderate Negative) 

-78 

Air Quality 
PM10 and PM2.5 will be generated 

when material is dump 
2 3 -2 5 

(Negligible Negative) 

-35 

(Negligible Negative) 

-28 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Aquatic Ecology 

Deterioration of water quality due to 

erosion, sediment transport and 

atmospheric deposition 

4 5 4 5 
(Minor Negative) 

-65 

(Minor Negative) 

-50 

Noise 

Mining machinery and vehicles will 

increase ambient noise levels at 

surrounding noise sensitive 

receptors 

3 5 -2 3 
(Negligible Negative) 

-30 

(Negligible Negative) 

-27 

Activity 12: Concentrator Plant Including Crushing, Grinding and Screening 

Visual 

Operation of the concentrator plant 

and associated activities (including 

dust and lighting) will have an 

impact on the nearby receptors 

2 5 -3 6 
(Minor Negative) 

-60 

(Minor Negative) 

-45 

Surface water Reduction of catchment yield 2 3 -1 7 
(Minor Negative) 

-42 

(Minor Positive) 

+42 

Surface water 
Runoff could results in 

contamination of rivers 
3 3 -4 7 

(Minor Negative) 

-70 

(Minor Negative) 

-36 

Air Quality 

Crushing and grinding of materials 

will lead to fugitive dust emissions, 

PM10 and PM2.5 

3 5 -4 7 
(Moderate Negative) 

-84 

(Minor Negative) 

-40 

Noise 

Mining machinery and vehicles will 

increase ambient noise levels at 

surrounding noise sensitive 

receptors 

3 5 -2 3 
(Negligible Negative) 

-30 

(Negligible Negative) 

-27 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Activity 13: Conveyor Belts at Crushing and Grinding Sections 

Wetlands 

Pollution and water quality 

deterioration due to mining and 

processing activities in and around 

wetlands 

5 7 -5 6 
(Moderate Negative) 

-102 

(Minor Negative) 

-52 

Aquatic Ecology 

Deterioration of water quality due to 

erosion, sediment transport and 

atmospheric deposition 

4 5 4 5 
(Minor Negative) 

-65 

(Minor Negative) 

-50 

Noise 

Mining machinery and vehicles will 

increase ambient noise levels at 

surrounding noise sensitive 

receptors 

3 5 -2 3 
(Negligible Negative) 

-30 

(Negligible Negative) 

-27 

Activity 14: Loading and Hauling of Waste Rock 

Visual 

Vehicular activity (and dust) on the 

haul roads will be visible to nearby 

receptors 

2 5 -2 5 
(Minor Negative) 

-45 

(Minor Negative) 

-36 

Surface water Reduction of catchment yield 2 3 -1 7 
(Minor Negative) 

-42 

(Minor Positive) 

+42 

Surface water 
Runoff could results in 

contamination of rivers 
3 3 -4 7 

(Minor Negative) 

-70 

(Minor Negative) 

-36 

Air Quality 

Vehicle activities on the haul road 

will result in the generation of TSP, 

PM10 and PM2.5 

3 5 -5 6 
(Moderate Negative) 

-78 

(Minor Negative) 

-44 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 278 

 

Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Fauna & Flora 
Establishment of alien plants and 

increased incidence of road kill 
2 5 -3 4 

(Minor Negative) 

-40 

(Minor Negative) 

-40 

Wetlands 

Pollution and water quality 

deterioration due to mining and 

processing activities in and around 

wetlands 

5 7 -5 6 
(Moderate Negative) 

-102 

(Minor Negative) 

-52 

Aquatic Ecology 
Deterioration in habitat quality due 

to sedimentation of rivers 
4 4 3 4 

(Minor Negative) 

-44 

(Negligible Negative) 

-27 

Noise 

Mining machinery and vehicles will 

increase ambient noise levels at 

surrounding noise sensitive 

receptors 

3 5 -2 3 
(Negligible Negative) 

-30 

(Negligible Negative) 

-27 

Activity 15: TSF and Return Water Dam 

Visual 

Development and operation of the 

TSF will be visible to the nearby 

receptors 

3 5 -4 7 
(Moderate Negative) 

-84 

(Minor Negative) 

-66 

Surface water Reduction of catchment yield 2 3 -1 7 
(Minor Negative) 

-42 

(Minor Positive) 

+42 

Surface water 
Runoff could results in 

contamination of rivers 
3 3 -4 7 

(Minor Negative) 

-70 

(Minor Negative) 

-36 

Groundwater 
Groundwater contamination due to 

poor quality seepage 
3 6 -5 6 

(Moderate Negative) 

-78 

(Moderate Negative) 

-78 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 279 

 

Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Air Quality 

Vehicle movement along the road 

and wind-blown dry tailings 

material will generate TSP, PM10 

and PM2.5 

3 5 -4 7 
(Moderate Negative) 

-84 

(Minor Negative) 

-44 

Wetlands 

Pollution and water quality 

deterioration due to mining and 

processing activities in and around 

wetlands 

5 7 -5 6 
(Moderate Negative) 

-102 

(Minor Negative) 

-52 

Aquatic Ecology 

Deterioration of water quality due to 

erosion, sediment transport and 

atmospheric deposition 

4 5 4 5 
(Minor Negative) 

-65 

(Minor Negative) 

-50 

Activity 16: PCDs, Water Storage Dam and Pipelines 

Wetlands 

Pollution and water quality 

deterioration due to mining and 

processing activities in and around 

wetlands 

5 7 -5 6 
(Moderate Negative) 

-102 

(Minor Negative) 

-52 

Aquatic Ecology 

Deterioration of water quality due to 

erosion, sediment transport and 

atmospheric deposition 

4 5 4 5 
(Minor Negative) 

-65 

(Minor Negative) 

-50 

Activity 17: Storm Water Diversion Berms and Channels 

Aquatic Ecology 

Disruption of established flow 

regimes due to operational impacts 

resulting in erosion 

3 5 3 4 
(Minor Negative) 

-44 

(Minor Negative) 

-40 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Activity 18: Storage of Fuels, Process Concentrate, Maintenance/ Workshop Oils and Explosive Storage Facilities 

Groundwater 
Groundwater contamination due to 

poor quality seepage 
3 6 -5 6 

(Moderate Negative) 

-78 

(Moderate Negative) 

-78 

Aquatic Ecology 

Deterioration of water quality due to 

erosion, sediment transport and 

atmospheric deposition 

4 5 4 5 
(Minor Negative) 

-65 

(Minor Negative) 

-50 

Activity 19: Waste Generation, Storage and Disposal 

Visual 
Waste storage facilities will be 

visible to the nearby receptors 
2 5 -2 5 

(Minor Negative) 

-45 

(Negligible Negative) 

-32 

Aquatic Ecology 

Deterioration of water quality due to 

erosion, sediment transport and 

atmospheric deposition 

4 5 4 5 
(Minor Negative) 

-65 

(Minor Negative) 

-50 

Activity 20: Product Storage (RoM product stockpiles) 

Wetlands 

Pollution and water quality 

deterioration due to mining and 

processing activities in and around 

wetlands 

5 7 -5 6 
(Moderate Negative) 

-102 

(Minor Negative) 

-52 

Aquatic Ecology 

Deterioration of water quality due to 

erosion, sediment transport and 

atmospheric deposition 

4 5 4 5 
(Minor Negative) 

-65 

(Minor Negative) 

-50 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Activity 21: Waste Water Treatment Plant 

Aquatic Ecology 

Deterioration of water quality due to 

erosion, sediment transport and 

atmospheric deposition 

4 5 4 5 
(Minor Negative) 

-65 

(Minor Negative) 

-50 

Activity 22: Use of Heavy Machinery 

Visual 

The use of heavy machinery and 

resultant dust will be visible to the 

nearby receptors 

2 5 -2 5 
(Minor Negative) 

-45 

(Minor Negative) 

-36 

Air Quality 

The use of haul truck on unpaved 

roads will generate TSP, PM10 and 

PM2.5 

3 5 -4 7 
(Moderate Negative) 

-84 

(Minor Negative) 

-36 

Wetlands 

Pollution and water quality 

deterioration due to mining and 

processing activities in and around 

wetlands 

5 7 -5 6 
(Moderate Negative) 

-102 

(Minor Negative) 

-52 

Aquatic Ecology 

Deterioration of water quality due to 

erosion, sediment transport and 

atmospheric deposition 

4 5 4 5 
(Minor Negative) 

-65 

(Minor Negative) 

-50 

Aquatic Ecology 

Disruption of established flow 

regimes due to operational impacts 

resulting in erosion 

3 5 3 4 
(Minor Negative) 

-44 

(Minor Negative) 

-40 

Aquatic Ecology 
Deterioration in habitat quality due 

to sedimentation of rivers 
4 4 3 4 

(Minor Negative) 

-44 

(Negligible Negative) 

-27 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Noise 

Mining machinery and vehicles will 

increase ambient noise levels at 

surrounding noise sensitive 

receptors 

3 5 -2 3 
(Negligible Negative) 

-30 

(Negligible Negative) 

-27 

Traffic 
Deterioration of road safety 

conditions  
3 5 -2 6 

(Negligible Negative) 

-28 

(Negligible Negative) 

-12 

Traffic 
Deterioration of road surface 

conditions 
3 5 -3 6 

(Minor Negative) 

-42 

(Negligible Negative) 

-28 

Activity 23: Employment and Operational Expenditure 

Macro 

Economics 

Increase in production and 

procurement of goods and services 

and creation of sustainable 

employment opportunities 

6 5 6 6 
(Moderate Positive) 

+102 

(Moderate Positive) 

+102 

Macro 

Economics 

Temporary increase in the 

country’s GDP-R, stimulating 

economic activities 

6 5 6 6 
(Moderate Positive) 

+84 

(Moderate Positive) 

+84 

Macro 

Economics 

Creation of employment 

opportunities 
5 6 5 6 

(Moderate Positive) 

+96 

(Moderate Positive) 

+96 

Macro 

Economics 

Increase in household income and 

standard of living 
5 6 5 6 

(Moderate Positive) 

+96 

(Moderate Positive) 

+96 

Macro 

Economics 
Skills development 7 6 5 7 

(Major Positive) 

+126 

(Major Positive) 

+126 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Macro 

Economics 
Increase in government revenue 6 5 5 6 

(Moderate Positive) 

+96 

(Moderate Positive) 

+96 

Macro 

Economics 
Local economic development 6 5 3 7 

(Moderate Positive) 

+98 

(Moderate Positive) 

+98 

Macro 

Economics 

Negative impact on the surrounding 

local tourism activities 
3 5 -3 3 

(Negligible Negative) 

-33 

(Negligible Negative) 

-33 

Social Job creation 4 6 2 5 
(Minor Positive) 

+55 

(Moderate Positive) 

+90 

Social 
Stimulation and growth of the local 

and district economies 
4 5 2 4 

(Minor Positive) 

+44 

(Moderate Positive) 

+84 

Social 
Dependency on the mine for 

sustaining the local economy 
4 6 -6 6 

(Moderate Negative) 

-96 

(Minor Negative) 

-52 

Traffic 
Driver delays due to increased 

traffic 
3 5 -2 7 

(Negligible Negative) 

-30 

(Negligible Negative) 

-30 

Traffic 
Pedestrian and cyclist delays due 

to increased traffic 
2 5 -2 7 

(Negligible Negative) 

-28 

(Negligible Negative) 

-13 
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Table 9-56: Potential impacts associated with the decommissioning phase 

Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Activity 24: Dismantling and Removal of Major Equipment and Infrastructure 

Visual 

Dismantling activities will have a minor 

negative impact on the environment 

but some of the changes to the 

environment will be reversed by 

removal of the infrastructure  

2 3 -2 7 
(Minor Negative) 

-49 

(Minor Negative) 

-36 

Soil Loss of topsoil as a resource 3 5 -5 7 
(Moderate Negative) 

-91 

(Negligible Negative) 

-30 

Soil Loss of land capability and land use 1 7 -7 7 
(Moderate Negative) 

-105 

(Moderate Negative) 

-105 

Surface water Contamination of water by dirty runoff 4 4 -6 5 
(Minor Negative) 

-70 

(Minor Negative) 

-44 

Surface water 

Siltation of surface water resources 

due to increased erosion from 

exposed surfaces 

3 3 -4 7 
(Minor Negative) 

-70 

(Minor Negative) 

-36 

Wetlands 

Pollution and water quality 

deterioration and potential long term 

decant 

5 3 -6 6 
(Moderate Negative) 

-84 

(Negligible Negative) 

-32 

Noise 

Mining machinery and vehicles will 

increase ambient noise levels at 

surrounding noise sensitive receptors 

3 3 -1 3 
(Negligible Negative) 

-21 

(Negligible Negative) 

-18 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Activity 25: Waste Generation, Storage and Disposal 

Visual 
Waste storage facilities will be visible 

to the nearby receptors 
2 3 -2 5 

(Negligible Negative) 

-35 

(Negligible Negative) 

-24 

Aquatic Ecology 
Water quality deterioration due to 

vegetation removal and soil stripping 
4 6 3 5 

(Minor Negative) 

-65 

(Minor Negative) 

-48 

Activity 26: Rehabilitation of Disturbed Areas 

Visual 

Rehabilitation activities will have a 

minor negative impact on the 

environment but some of the changes 

to the environment will be reversed by 

removal of the infrastructure  

3 3 -5 7 
(Moderate Negative) 

-77 

(Minor Negative) 

-54 

Soil Loss of topsoil as a resource 3 5 -5 7 
(Moderate Negative) 

-91 

(Negligible Negative) 

-30 

Soil Loss of land capability and land use 1 7 -7 7 
(Moderate Negative) 

-105 

(Moderate Negative) 

-105 

Surface water Contamination of water by dirty runoff 4 4 -6 5 
(Minor Negative) 

-70 

(Minor Negative) 

-44 

Surface water 

Siltation of surface water resources 

due to increased erosion from 

exposed surfaces 

3 3 -4 7 
(Minor Negative) 

-70 

(Minor Negative) 

-36 

Air Quality 

The movement of haul trucks during 

rehabilitation will result in the 

generation of TSP, PM10 and PM2.5 

2 3 -3 4 
(Minor Negative) 

-50 

(Negligible Negative) 

-28 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Aquatic Ecology 
Water quality deterioration due to 

vegetation removal and soil stripping 
4 6 3 5 

(Minor Negative) 

-65 

(Minor Negative) 

-48 

Aquatic Ecology 

Deterioration of water quality due to 

vegetation removal and soil stripping 

resulting in erosion 

3 3 2 4 
(Negligible Negative) 

-32 

(Minor Positive) 

+44 

Aquatic Ecology 

Deterioration of aquatic habitats due 

to vegetation removal and soil 

stripping 

3 3 3 4 
(Minor Negative) 

-36 

(Negligible Positive) 

+21 

Activity 27: Backfilling of Open Pits Using 80% of Waste Rock 

Visual 
Movement of vehicles and resultant 

dust will be visible to receptors 
2 3 3 7 

(Minor Negative) 

-56 

(Minor Negative) 

-42 

Soil Loss of land capability and land use 2 6 -7 7 
(Moderate Negative) 

-105 

(Minor Negative) 

-40 

Surface water Contamination of water by dirty runoff 4 4 -6 5 
(Minor Negative) 

-70 

(Minor Negative) 

-44 

Surface water 

Siltation of surface water resources 

due to increased erosion from 

exposed surfaces 

3 3 -4 7 
(Minor Negative) 

-70 

(Minor Negative) 

-36 

Wetlands 

Pollution and water quality 

deterioration and potential long term 

decant 

5 3 -6 6 
(Moderate Negative) 

-84 

(Negligible Negative) 

-32 
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Aspect Potential Impact Extent Duration Intensity Probability 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Wetlands 

Long-term wetland habitat and 

drainage modifications post—closure 

with potential water quality impacts 

due to closure and lack of material to 

completely fill mine voids 

5 7 -6 7 
(Major Negative) 

-126 

(Moderate Negative) 

-98 

Aquatic Ecology 
Water quality deterioration due to 

vegetation removal and soil stripping 
4 6 3 5 

(Minor Negative) 

-65 

(Minor Negative) 

-48 

Aquatic Ecology 
Disturbance of the flow regime 

resulting in less water in the rivers 
2 5 2 4 

(Minor Negative) 

-36 

(Negligible Negative) 

-28 

Noise 

Mining machinery and vehicles will 

increase ambient noise levels at 

surrounding noise sensitive receptors 

3 3 -1 3 
(Negligible Negative) 

-21 

(Negligible Negative) 

-18 

Activity 28: Post-Closure Monitoring 

Soil Loss of topsoil as a resource 3 5 -5 7 
(Moderate Negative) 

-91 

(Negligible Negative) 

-30 

Soil Loss of land capability and land use 2 6 -7 7 
(Moderate Negative) 

-105 

(Minor Negative) 

-40 

Groundwater 

Possible decanting due to 

groundwater levels recovering to their 

original state 

2 3 -2 2 
(Negligible Negative) 

-14 

(Minor Negative) 

-60 
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9.2.1 Key Issues and Related Health Impacts 

This section provides an analysis of the potential impacts associated with the Project and 

has included the analysis of potential negative impacts and their mitigation measures, but 

also includes potential positive impacts and measures to enhance these. This is based on 

the evidence presented in the baseline health description, the planned Project activities and 

information obtained from the other available specialist studies. Refer to Appendix P for the 

detailed discussion. 

The key health impacts and needs have been described in the EHA framework to ensure 

consistency. Project specific determinants and comments will be described so as to inform 

the impact assessment. While it is recognised that some of these existing health needs will 

be inherited by the Project, and are often the responsibility of the government, they may 

influence these impacts and need to be considered for mitigation/management. It is also true 

that some of these management measures could overlap into social investment, especially 

for enhancement of certain impacts. For this reason the mitigation and enhancement has 

been divided into two different categories: 

■ Project impact mitigation: Interventions required to mitigate the impacts of the 

Project on the communities; and 

■ Corporate social investment: Interventions suggested and recommended for the 

improvement of the existing poor health status of the communities. 

9.2.1.1 Human Health Impacts of Magnetite/Iron 

Mineral prospecting and mining rarely results in a fully confined exposure to the target 

material being extracted from the environment. Where iron ore rock is not pure, and it rarely 

is pure, then iron ore dust is equally impure and thereby contains the impurities of which 

many are associated/contaminated with ‘heavy metals’9. Magnetite is the most commonly 

mined ore of iron. It is also the mineral with the highest iron content (72.4%). 

Where the concentration of those other ‘heavy metals’ is not immediately commercially 

viable to be processed then those other heavy metals are routinely dumped upon an above 

ground WRD where the concentrations can be accumulated to a commercial viability whilst 

the dust from those piles can be spread (blown and/or washed) across the environment. The 

parting ore will either be stockpiled as a low grade ore or be sent to the WRD, depending on 

its grade. 

Some heavy metals (like iron) have been reported to be of bio-importance to man and their 

daily medicinal and dietary allowances had been recommended. Dietary iron can be found in 

                                                 

9
 Heavy metals are those geological minerals with a metallic and metalloid character that are around 5 times the 
density of water and are poisonous at low concentration. Heavy metals include lead (Pb), cadmium (Cd), zinc 
(Zn), mercury (Hg), arsenic (As), silver (Ag) chromium (Cr), copper (Cu) iron (Fe), and the platinum group 
elements (Farlex, 2005). These other heavy metals are intercepted and need to be processed out of the 
targeted heavy metal (iron ore) 
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meat, whole meal products, potatoes and vegetables. The human body absorbs iron in 

animal products faster than iron in plant products. Iron is an essential part of haemoglobin; 

the red colouring agent of the blood that transports oxygen through the human body. Iron is 

an essential nutrient for humans. A common problem for humans is iron deficiency, which 

leads to anaemia. The average man needs an average daily intake of 7 mg of iron and, 

11 mg for the average woman. A normal diet will generally provide all that is needed. 

Iron may cause conjunctivitis, choroiditis, and retinitis if it contacts and remains in the tissue. 

Chronic inhalation of excessive concentrations of iron oxide fumes or dusts may result in 

development of a benign pneumoconiosis, called siderosis, which is observable as an x-ray 

change. No physical impairment of lung function has been associated with siderosis.  

Exposure to iron ore dust can cause metal fume fever. This is a flu-like illness with 

symptoms of metallic taste, fever and chills, chest tightness and cough. Prolonged or 

repeated contact can discolour the eyes causing permanent iron staining. Repeated 

exposure might cause changes seen on a chest x-ray. Silica being a common constituent of 

iron ore dust, prolonged exposure might cause silicosis and other related lung diseases 

(Keast, 1989). 

9.2.1.2 Human Health Impacts of Vanadium 

It is imperative to remain cognizant that although Pamish seeks to mine magnetite (the 

Project will only generate a magnetite concentrate), the end product is potentially vanadium 

as the magnetite will be trucked and exported or alternatively sold to existing smelting 

operations. The assessment of the potential health impacts of vanadium is not in the scope 

for the Project, however, the health impacts of vanadium have been discussed in this 

subsection. 

According to the WHO (2001), there is limited toxicokinetic information suggesting that 

vanadium is absorbed following inhalation (in humans) and is subsequently excreted via the 

urine with an initial rapid phase of elimination, followed by a slower phase, which presumably 

reflects the gradual release of vanadium from body tissue. Following oral administration, 

tetravalent vanadium is poorly absorbed from the gastrointestinal tract. There were no 

dermal studies available. 

In inhalation and oral studies in laboratory animals, absorbed vanadium in either pentavalent 

or tetravalent states is distributed mainly to the bone, liver, kidney, and spleen and it is also 

detected in the testicles (ibid.). The main route of vanadium excretion is via the urine. The 

pattern of vanadium distribution and excretion indicates that there is potential for 

accumulation and retention of absorbed vanadium, particularly in the bone. There is 

evidence that tetravalent vanadium has the ability to cross the placental barrier to the foetus. 

The nature of the toxicity of vanadium pentoxide and other vanadium compounds is such 

that it is not possible to clearly identify the threshold level, for any route of exposure relevant 

to humans, below which there would be no concern for potential genotoxic activity.  
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A more recent study conducted by Lenntech Water Treatment Solutions (2014) states that 

vanadium compounds are not regarded as serious hazard, however, workers exposed to 

vanadium peroxide dust were found to suffer severe eye, nose and throat irritation. The 

uptake of vanadium by humans mainly takes place through foodstuffs, such as buckwheat, 

soya beans, olive oil, sunflower oil, apples and eggs. 

This same study asserts that vanadium can have a number of effects on human health, 

when the uptake is too high. When vanadium uptake takes places through air it can cause 

bronchitis and pneumonia (Lenntech, 2014). 

The acute effects of vanadium are irritation of lungs, throat, eyes and nasal cavities. 

Other health effects of vanadium uptake are: 

■ Cardiac and vascular disease; 

■ Inflammation of stomach and intestines; 

■ Damage to the nervous system; 

■ Bleeding of livers and kidneys; 

■ Skin rashes; 

■ Severe trembling and paralyses; 

■ Nose bleeds and throat pains; 

■ Weakening; 

■ Sickness and headaches; 

■ Dizziness; and 

■ Behavioural changes. 

The health hazards associated with exposure to vanadium are dependent on its oxidation 

state. Magnetite contains elemental vanadium. Elemental vanadium could be oxidized to 

vanadium pentoxide during welding. The pentoxide form is more toxic than the elemental 

form. Chronic exposure to vanadium pentoxide dust and fumes may cause severe irritation 

of the eyes, skin, upper respiratory tract, persistent inflammations of the trachea and 

bronchi, pulmonary oedema, and systemic poisoning. Signs and symptoms of overexposure 

include; conjunctivitis, nasopharyngitis, coughs, laboured breathing, rapid heartbeat, lung 

changes, chronic bronchitis, skin pallor, greenish-black tongue and an allergic skin rash. 

9.2.1.3 EHA #2 Communicable Diseases Linked to Housing Design 

Overcrowding, due to influx of people may lead to an increase in the prevalence of 

respiratory health outcomes, including tuberculosis during construction and operation 

phases of the Project. Loss of income due to retrenchment may result in more people in a 

house, exacerbating the prevalence of respiratory diseases. 
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In the absence of adequate and affordable housing, newcomers may settle in informal 

settlements without services such as water, electricity, etc. This may force them to rely on 

wood fires for cooking and indoor heating. 

9.2.1.4 Impact Evaluation and Management Measures 

EHA #2 Increased Disease Related to Overcrowding And Close Contact 

Construction and into operations and closure 

  Duration Extent  Intensity Consequence Probability Significance 

Before 

Management 

Beyond 

Project 

life (5) 

Municipal 

Area (4) 

Negative 

(-5) 

Highly 

detrimental 

(14) 

Highly 

probable 

(6) 

Moderate  

Negative 

(-84) 

Management Measures 

Project Impact Mitigation 

■ Reduce the prevalence of tuberculosis by communicating with local-level tuberculosis-control 

program coordinators (Department of Health) to initiate case finding, treatment, and follow-up 

with family members and others living within the same housing compound as workers 

diagnosed with active tuberculosis; 

■ Improve vaccination coverage by collaborating with the Department of Health on awareness 

creation around vaccinations to communicable diseases for vulnerable sub-populations such 

as children and old people; 

■ Labour policies should encourage hiring of local staff to avoid job seeking migrants. The 

Project should not hire at the front gate but consider a recruitment office at an off-site location; 

■ Reduce the prevalence of communicable diseases by: 

� Collaborating with relevant government departments, schools for awareness creation and 

improved understanding of factors exacerbating communicable diseases, including 

coping strategies that result in behaviour change; and  

� Initiating competitions at schools for illustrating innovative ways to improve conditions at 

home - either by reducing exposure, susceptibility or increasing coping capability. 

Corporate Social Investment 

■ Support improvements in the capacity of local tuberculosis case management. This should 

include training of health care staff within community Healthcare centres, appropriate 

diagnostics for case detection of tuberculosis and a referral system for effective treatment. 

This can be through support of a local NGO or the Department of Health program. This will 

assist in addressing case surveillance and in ensuring that the tuberculosis situation does not 

deteriorate in the area.  

After 

Management 

(including 

implementation 

of CSI Measures) 

Medium 

term (3) 

Municipal 

(4) 

Moderate-

positive 

(3) 

Moderately 

beneficial 

(10) 

Probable 

(4) 

Minor 

Negative 

(-40) 
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No-Go Option 

No change – existing status will not be affected. 

9.2.1.5 EHA #4 Sexually-Transmitted Infections, Including HIV/AIDS 

HIV/AIDS and sexually transmitted infections are significant existing public health challenges 

nationally and within Mokopane. Sexually transmitted infections, if present and untreated, 

have been found to increase the risk of transmission of HIV if one partner is infected. 

The potential influx and movement of labour (including contract workforce) into the area may 

pose an increased risk for sexually transmitted infections. There may be more disposable 

income either as a direct or indirect consequence of the Project. Commercial sex workers 

are more likely to establish in Mokopane town, but may also be attracted to communities 

surrounding the Project site, where local community may be vulnerable to opportunistic 

sexual liaisons. Economic upliftment and settlement around the Project site may also lead to 

the adoption of “urban” values and lifestyle changes, which may also play a role in casual 

sexual engagement.  

Women and young girls are extremely vulnerable and have limited negotiating power for 

safe practices and family planning. Gender based sexual violence is common and while 

there are NGO’s active in the area, there is very little support for victims. 
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9.2.1.5.1 Impact evaluation and Management Measures 

EHA#4 Sexually Transmitted Infections Including HIV/AIDS 

Construction and into operations and closure 

  Duration Extent  Intensity Consequence Probability Significance 

Before 

Management 

Permanent 

(7) 
Local (3) 

High-

negative 

(-6) 

Extremely 

detrimental  

(-16) 

Probable 

(7) 

Major 

Negative 

(-112) 

Management Measures 

Project Impact Mitigation 

■ Implement the existing HIV/AIDS policy that incorporates both the workplace and community 

considerations; 

■ Develop an integrated HIV management program that considers both the workplace and the 

community but with different levels of intervention. The workplace should include a 

comprehensive program while the program directed at potentially affected communities 

should have a focus on awareness and prevention activities. Tuberculosis and sexually 

transmitted infections must be integrated into this; 

■ Conduct a Knowledge, Attitude and Practices (KAP) study to understand levels of awareness 

and knowledge in both the workplace and community. This needs to have an emphasis on 

practices so that appropriate behaviour change programs are developed; 

■ Conduct a seroprevalence study in the area in partnership with the local health authorities; 

■ Ally with existing organisations, initiatives or neighbouring mining operations to support the 

local health authorities in extending care and treatment programs in the area –e.g. providing 

transportation for communities who do not have easy access to healthcare facilities or 

assisting in delivering the necessary drugs to HIV positive patients in their homes;  

■ Support information campaigns and community based peer educator programs in both the 

workforce and community. These need to use locally acceptable tools and based on the 

finding of the Knowledge, Attitude and Practices study. These must serve as indicators to 

monitor the impact of the behaviour change and must have a gender focus. Community 

based peer health educators will play a key role; 

■ Develop and implement an Influx Management Plan that also considers HIV; 

■ Support equal employment opportunities for women and establish livelihood programs to 

reduce risk for opportunistic sexual encounters and empower women and young girls to earn 

their own income to be in a position to provide for themselves without having to resort to 

sexual transactions; and 

■ Ally with existing organisations or neighbouring mining operations to provide financial support 

(amount to be agreed upon by both parties) NGO groups active in area on gender-based 

sexual violence –failure to secure these partnerships will have to result in Pamish embarking 

on this venture single-handedly and in their own capacity. 
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Corporate Social Investment 

■ Support the development and extension of any prevention of mother to child transmission 

programs currently running in the local communities –these can be any NGO or government 

programs; and 

■ Support community based condom distribution centres.  

After 

Management 

(including 

implementation 

of CSI 

Measures) 

Long 

term (4) 
Local (3) 

Average 

(4) 

Moderately 

beneficial 

(11) 

Highly 

probable 

(6) 

Minor 

Negative 

(-66) 

No-Go Option 

No change – existing status will not be affected. 

9.2.1.6 EHA #5 Soil-, Water- and Waste-Related Diseases 

Influx during the construction and operational phases may play a role in availability of water 

due to increased demand. Water-borne diseases such as diarrhoea are common and are 

linked to contaminated water and poor sanitary conditions. Water-washed diseases such as 

eye and skin infections are common. 

During active construction periods, the Project may create new breeding sites for key 

mosquito vectors which would significantly increase the vector-borne disease risk. Various 

project related activities could also result in the pollution of groundwater through spillages of 

contaminants. Dewatering of the open pits will impact on groundwater availability in the 

vicinity of the pits. 

9.2.1.6.1 Impact Evaluation and Management Measures 

EHA# 5 Soil, Water and Waste Related Diseases 

Construction and into operations and closure 

 Duration Extent  Intensity Consequence Probability Significance 

Before 

Management 

Long 

term (4) 
Local (3) 

High-

negative 

(-5) 

Moderately 

detrimental 

(-12) 

Highly 

probable 

(6) 

Minor- 

Negative 

(-72) 

Management Measures 

Project Impact Mitigation 

■ Reduce releases into surface, soil, groundwater  by: 

� Providing adequate toilets for workers at each work site; 

� Ensuring that waste is stored appropriately and collected regularly; 

� Monitoring the quality of groundwater and surface water as prescribed by the 
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groundwater and surface water reports, (to ensure that the project does not have any 

detrimental effects on community water sources;  

■ The borehole abstraction should be monitored and water levels at the abstraction borehole 

and nearby boreholes monitored regularly for any negative water level trends; 

■ The training of staff working in these areas on appropriate response actions to hydrocarbon 

spillages and ensuring that each area is supplied with appropriate spill response kits; 

■ Restrict access to Project created water bodies; 

■ Implement non-hazardous waste plans, including awareness and education in affected 

communities in collaboration with local waste management; 

■ Recycling programmes; 

■ Conduct health education programs for project workers regarding hygiene, housing, nutrition, 

soil, water and sanitation issues related diseases; and 

■ Ensure proper waste management from project generated waste according to waste 

management principles. 

Corporate Social Investment 

■ Ally with existing organisations, initiatives or neighbouring mining operations to provide 

financial or technical support the local authorities and other partners in supporting and 

improving water and sanitation services (e.g. building proper toilets for households, providing 

means to acquire safe drinking water) –failure to secure these partnerships will have to result 

in Pamish embarking on this venture single-handedly and in their own capacity;  

■ Establish water and sanitation committees in the communities to manage their own water and 

sanitation services. This will improve sustainability of any outreach support; 

■ Promote and support local authorities in improved collection and disposal of waste in 

communities; 

■ Support information campaigns in the community on water use, hygiene and general 

sanitation; and 

■ Schools within the potentially affected communities should be supported with ventilated 

improved pit latrines. 

After 

Management 

(including 

implementation 

of CSI 

Measures) 

Beyond 

project 

life (6) 

Local (3) 
Average 

(3) 

Moderate 

(-12) 
Likely (5) 

Minor 

Negative 

(-60) 

No-Go Option 

No change – existing status will not be affected 

9.2.1.7 EHA #6 Food- and Nutrition-Related Issues 

New projects have significant potential to positively alter underlying levels of community- and 

household-income poverty (IFC, 2009). These potential positive effects may have a profound 

impact on a variety of health performance indicators for all populations in a community (for 
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example, children under age five, women of reproductive age, elderly, and so on). 

Conversely, projects can trigger significant inflation, impacting both food and housing in 

surrounding communities. Significant food inflation can adversely impact existing vulnerable 

groups, with negative consequences on individual- and community-level health performance 

indicators. 
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Influx of people into the area will put a strain on existing land and crop yields may reduce. 

Inflation could reduce food security in a situation of already high food prices that 

communities cannot afford. Changes in practices also need to be considered over the 

medium term. The communities may start buying more food in the form of refined products 

as a result of economic upliftment. A reduction in physical exertion may also be as a result of 

changing livelihoods. 

9.2.1.7.1 Impact Evaluation and Management Measures 

EHA #6 Food and Nutrition Related Issues 

Operations and closure 

  Duration Extent  Intensity Consequence Probability Significance 

Before 

Management 

Project 

life (5) 

Local 

(3) 

Moderate-

negative 

(-4) 

Moderately 

detrimental 

(-12) 

Likely (5) 
Minor-Negative 

(-60) 

Management Measures 

Project Impact Mitigation 

■ Support mitigation measures for communicable diseases such as malaria, diarrhoea and 

respiratory infection to reduce the co-morbidity created by malnutrition; 

■ Improve food security by: 

� Collaborating with the Department of Health to conduct anthropometric monitoring 

(height, weight, age) within the potentially affected communities; 

� Assisting with school feeding programmes, including education on food gardens, nutrition, 

and good nutritional habits; 

� Running competitions between schools on nutritional issues to create awareness; 

■ Curb food inflation by: 

� Assisting with identification of community assets/skills to increase local food production, 

training of community care workers, and assist with relief where necessary but also with 

rehabilitation and development of affected vulnerable people; 

� Collaborating with local health-education services to provide materials (from food- and 

nutrition-related health-education programs conducted for workers), to local health-

education services and school programs; and 

� Assisting with food and sanitation awareness materials to local district environmental 

health officers for educational sessions with food handlers and slaughterhouses, 

particularly vendors who sell food to construction workers and employees. 

Corporate Social Investment 

■ Support sustainable livelihood programs through increased use of agriculture. The financial 

benefit of farming will be essential to support (e.g. establishing community gardens, assisting 

with the establishment of sustainable livestock farms to be run by the communities, for the 

communities); 

■ Promote access to education and schooling for women; and 
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■ Support maternal and child health programs. This can include supporting the promotion of 

Antenatal Care, breastfeeding practices, food preparation/hygiene, and family planning. 

After 

Management 

(including 

implementation 

of CSI 

Measures) 

Medium 

term (4) 

Local 

(3) 

Average 

(3) 

Moderately 

detrimental 

(-9) 

Likely (5) 
Minor Negative 

(-45) 

No-Go Option 

No change – existing status will not be affected 

9.2.1.8 EHA #7 Accidents/Injuries 

The construction and operations phases (traffic impacts are anticipated to be greater during 

operation than construction) will generate additional traffic along the mine access road, the 

D3534, D4380, D3500 and N11 and some other roads within the project site. The potential 

therefore exist that traffic accidents can increase. Some community members may be 

relatively naïve to risks from road traffic accidents and the larger volumes of traffic may 

increase their exposure risk. This is especially relevant for small children.  

The risks and impacts related to project-generated traffic during construction and operation 

of the mine were identified as: 

■  Increased traffic; 

■  Increased risk of vehicle collisions and personal injuries; 

■  Increased dust generation; 

■  Increased traffic noise; and 

■  Increased traffic and disruption of traffic flows. 

Limited emergency services are available and any delays to getting a patient to the 

appropriate healthcare can be significant and inappropriate movement of the patient has the 

potential to exacerbate injuries.  

9.2.1.8.1 Impact evaluation and Management Measures 

EHA #7 Accidents and Injuries 

Construction and into operations and closure 

  Duration Extent Intensity Consequence Probability Significance 

Before 

Management 

Beyond 

project 

life (6) 

Local 

(3) 

Very high-

negative  

(6) 

Highly 

detrimental 

(-15) 

Likely (5) 

Moderate-

Negative 

(-75) 

Management Measures 
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Project Impact Mitigation 

■ Improve road safety by: 

� Collaborating with the district road-safety unit to establish and maintain pictorial road-

safety signage near the site in local language and English language (if needed); clearly 

demarcated pedestrian crossings in appropriate places; descriptions along project 

roadways directly surrounding project facilities, including conveyor-belt routes, roadway 

rerouting areas, heavy-equipment crossing areas, etc.; 

� Regular vehicle maintenance; adequately trained drivers; use of appropriate fuel, 

adherence to speed limit, tracking of vehicles; 

■ Develop community security and safety management plans for the project related to the 

different activities. This should include emergency response plans for both community related 

accidents and also for the workplace. This must include a fire, rescue and chemical spill 

response capability, as well as medical emergency response strategies; 

■ It would serve Pamish well to engage the Mogalakwena Local Municipality and interested and 

affected parties to assist with programmes targeted at improving traffic management and road 

safety in the study area, which may not only reduce the loss of life years due to traffic 

accidents, but also improve access to and the pace of development in the area; 

■ Construction workers should, further, live as close as possible to the construction site as to 

avoid travelling which increases risk. This could also serve to lessen the impact on traffic 

volumes and help to reduce accidents; and 

■ Develop a clear policy for the management of emergencies or accidents in the community as 

a direct result of the projects activities. 

Corporate Social Investment 

■ Ally with neighbouring mining operations to provide financial support towards the 

refurbishment of the local health facilities to support any injuries or trauma. This should be 

limited to first aid and stabilisation prior to transport. This can also include emergency care 

training of the local health care practitioners, and or an ambulance for emergency response –

failure to secure these partnerships will have to result in Pamish embarking on this venture 

single-handedly and in their own capacity. In both scenarios, Pamish would have to come to 

an agreement with the other parties on the level/ amount of financial support needed; and 

■ In partnership with the local authorities and police coordinate information campaigns about 

responsible driving including speed management and vehicle safety. Educational efforts on 

road safety should also be supported through the school system. 

After 

Management 

(including 

implementation 

of CSI 

Measures) 

Project 

life (5) 

Local 

(3) 

Average 

(3) 

Moderately 

negative 

(-11) 

Probable 

(4) 

Minor 

Negative 

(-44) 

No-Go Option 

If the Project does not proceed – the No-Go Alternative - there will be no increase in traffic on access 

roads or provincial roads and no Project-related impacts in respect of traffic and transport. 
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9.2.1.9 EHA #8 Exposure to Potentially Hazardous Materials, Noise and Malodours 

Exposures and environmental health determinants as a result of the Project were covered in 

a number of specialist assessments such as Air Quality, Water, Noise and Soil. The potential 

impacts of magnetite and ultimately, vanadium have been discussed above in Section 

9.2.1.2. 

9.2.1.9.1 Noise 

The health impacts of noise are well described at both a physical and psychosocial level. 

Noise at the plant site will need to be managed with worker health and safety requirements 

and also based on IFC guidelines to reduce ambient noise that may affect surrounding 

communities.  

Refer to Section 9.1.10.2 for the environmental noise baseline conditions. From the study, it 

is concluded by means of dispersion modelling that the noise produced by the Project at the 

location of identified receptors will not measure above the existing baseline noise levels as 

well as not measure above the SANS day and night time guideline rating limit at the 

surrounding communities (SANS 10103:2008). Thus, the overall significance of the noise 

impact is expected to be negligible.  

9.2.1.9.2 Health Issues Related to Suspended Particulate Matter 

The main pollutant of concern identified as a result of the construction and operational 

phases of the Project is the particulate matter, whether in the form of Total Suspended 

Particulates (TSP), PM10 or PM2.5. 

The impact of particulates on human health is largely dependent on (i) particle 

characteristics, particularly particle size and chemical composition, and (ii) the duration, 

frequency and magnitude of exposure.  

The range of adverse health effects of particulate matter is broad, involving respiratory and 

cardiovascular systems in children and adults. Both short- and long-term exposures lead to 

adverse health effects. Very young children, probably including unborn babies, are 

particularly sensitive to the adverse effects of particulate matter.  

The particulate matter limits and standards are discussed in the Air Quality Assessment 

(Appendix J) Report. 

9.2.1.9.3 Impact Evaluation and Management Measures 

EHA #8 Environmental Health Determinants: Air and Noise Pollution 

Construction and into operations and closure 

  Duration Extent Intensity Consequence Probability Significance 

Before 

Management 

Project 

life (5) 

Limited 

(2) 

Low 

negative 

(-3) 

Moderately 

detrimental 

(-10) 

Highly 

probable 

(6) 

Minor 

Negative 

(-60) 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 301 

 

Management Measures 

Project Impact Mitigation 

■ Reduce spills by implementing emergency spill response plans and procedures, including 

medical monitoring plans, for each potential contaminant (project-related); 

■ The current buffers presented in the Air Quality Impact Assessment Report (1-2 km) be 

maintained and concerted efforts must be made to prevent proliferation of formal or informal 

settlements within the current buffer; 

■ Implement mitigation and monitoring measures as specified in the air quality, noise, surface 

water and groundwater assessment reports; human health considerations should be 

considered based on results of the surveillance activity; and  

■ Implement a dust control plan to identify the measures that will be taken to reduce the 

potential for particulate emissions associated with the Project. 

After 

Management 

(including 

implementati

on of CSI 

Measures) 

Project 

life (5) 

Limited 

(2) 

Low-

negative  

(3) 

Moderately 

detrimental 

(-10) 

Probable 

(4) 

Minor Negative 

(-40) 

No-Go Option 

No change – existing status will not be affected 

9.2.1.10 EHA #9 Social Determinants of Health 

9.2.1.10.1 Influx Management 

The Project faces the risk of unforced or voluntary migration, where it is assumed that 

migrants would be acting out of a rational self-interest as the motivating factor for moving 

into the project area. Often, if people are leaving behind adverse home conditions, they are 

migrating because of perceived opportunity rather than any specific guarantee of a job, 

particularly if a member of their extended family is already resident in the area (IFC, 2009). 

Migration is expected to yield positive benefits for the individual migrant (and his/her 

household), whether through remittance of incomes or settlement in the new location. 

In-migration may have a wide range of negative impacts on the communities within close 

vicinity to the project site of influence. These impacts include negative impacts on the 

environment; public infrastructure, services and utilities; the local and regional economy; 

livelihood strategies; public health; the social and cultural environment; and legacy issues. 

These community-level impacts may directly and indirectly affect the Project. 

From a community health perspective, migrant workers have the potential to introduce 

infectious diseases and social problems. These may be mitigated through pre-employment 

health checks and treatment.  
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In-migration can generate a range of positive environmental, social, and health impacts, 

including: 

■ Increased links to mainstream economy; 

■ Increased local skills base and labour pool; 

■ Business development opportunities; 

■ Employment creation;  

■ Opening of new markets for local products and services; 

■ Increased accessibility and availability of goods and services; 

■ Alternate livelihood opportunities; 

■ Improved local wage and income levels (including opportunities for local sourcing 

and higher prices obtainable for local products); 

■ Increased local tax revenue levels; 

■ Increased individual, household, and community empowerment stemming from 

increased income and wealth; 

■ Improved local training and skills development opportunities; 

■ Monetisation of remote rural economies, improving purchasing power and increasing 

trade; 

■ Opportunities to build community organizational structures; 

■ Improved access through development of road systems; 

■ Improved information and communication; 

■ Improved access to and expansion of infrastructure, public services and utilities 

(housing, health, education, waste management, sanitation, electricity, water 

supplies, telecommunications); and 

■ Increased attention and input by government authorities, NGOs, etc.  

9.2.1.10.2 Education Levels and Unemployment 

Employment during the operational phase has the potential of being over a long period (30 

years LoM), which can have a major, long term, positive impact for successful job applicants 

and their dependents. The operational workforce requirement for the mine is 150 employees, 

of which 69% and 7% will be semi-skilled and unskilled positions, respectively.   

With mining and quarrying being a major industry in the region, it is expected that a sufficient 

number of the unemployed individuals in the wider community will have appropriate skills to 

qualify them for at least semi-skilled positions at the mine. Those that are less skilled may be 

more suited to manual labour such as earthworks and road construction. During the 
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construction process potential candidates can also be identified to receive skills training for 

future opportunities. 

This means that local communities can potentially take maximum advantage of employment 

opportunities to be created by the proposed mine, and that Pamish will likely be able to meet 

its local recruitment target of 40%. 

However, it may not be possible to employ and train individuals from the local population in 

time for construction or operation, due to the level of skills required not being available 

locally. Pamish may be forced to make use of skilled migrant workers (from other towns and 

provinces), as training required may be too complex and time-consuming. Artisans for 

example train for 48 months if the practical experience is included before a qualifying trade 

test can be taken. A situation like this may pose a risk of tribalism as the local population 

may feel threatened. 

9.2.1.10.3 Gender-Based Violence, Alcohol and Drugs 

Gender-based violence occurs commonly and is often related to substance abuse. Women 

and young girls are often the most vulnerable.  

While drug and alcohol abuse are currently not a major problem, these have the potential to 

increase during the lifespan of the Project.  

Influx of people and increased income may result in illegal substances being available more 

freely. It is difficult to speculate whether the prevalence of tobacco smoking and or 

substance abuse will increase due to the presence of the Project. However, it is likely that it 

will increase as there will be an increase in the number of young people with decent 

incomes, who will be able to afford these. 

Impact Evaluation and Management Measures 

EHA #9 
Social Determinants of Health: Influx Management, Gender-Based Violence, 

Alcohol and Drugs 

Construction and into operations and closure 

  Duration Extent Intensity 

Consequenc

e Probability Significance 

Before 

Managem

ent 

Long 

term (4) 

Local 

(3) 

Very high-

negative 

(6) 

Highly 

detrimental 

(-13) 

Highly 

probable (6) 

Moderate 

Negative 

(-78) 

Management Measures 

Project Impact Mitigation 

■ Pamish may be in a position to conduct substance-abuse prevention education programs in 

the workplace and within the already affected (by alcohol) communities; 

■ Improve financial skills in employees and extended families by conducting socio-economic 

education programmes, teaching financial skills; 
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■ Reduce substance-abuse and improve social cohesion by: 

� Conducting substance-abuse prevention education programs in the; 

� Providing recreational facilities for workers without families; 

� Contributing to the establishment of appropriate community recreation facilities- 

considering needs and assets of community; 

� Collaborating with the relevant authorities to establish a system to monitor violence and 

community cohesion related to project activities – provide technical skills; and 

� Participating in violence-prevention education programs, particularly focusing on gender 

violence and tribalism. 

■ Pamish could partner with government and NGO services to prevent social problems; and 

ensure pro-social leisure opportunities are readily available e.g. football league, volunteer 

programs Invest in community events and festivals to promote cultural exchange, celebration 

of diversity etc.; 

■ Refer to social management plans and recommendations as part of the social impact 

assessment; 

■ Pamish may commit to developing individuals, especially women as they are the backbone of 

the family unit and contribute significantly to the workforce and the workplace. This could take 

place via the support of initiatives and organisations that focus on gender issues; and 

■ Plan for closure. Throughout project-cycle publish materials for community; include 

information about the closure and decommissioning phase and its effects on both workers 

and communities. Programmes focusing on counselling, to assist with social issues such as 

depression associated with retrenchment and reskilling of employees in advance 

Corporate Social Investment 

■ Supporting education programs with a gender equity focus; 

■ Support cultural activities and sports, especially in schools; 

■ Identify and support vulnerable groups; and 

■ Support graduate training programs for the youth in the community. 

After 

Managem

ent 

(including 

implement

ation of 

CSI 

Measures) 

Medium 

term (3) 
Local (3) 

Average 

(3) 

Moderately 

detrimental 

(-9) 

Probable 

(4) 

Minor Negative 

(-36) 

No-Go Option 

No change – existing status will not be affected 
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9.2.1.11 EHA #11 Health Systems Issues 

There are several healthcare facilities within the project site with one of these being the 

district hospital in Mokopane. However, there remains a challenge with the capacity of these 

facilities. There are a few NGOs such as the Red Cross which support health infrastructure 

and health system strengthening programs. 

The main associated negative impact before mitigation is related to an increase on the 

already strained health system, combined with the possibility of an increased population. 

Influx of people may result in overburdened health facilities with inadequate health service. 

Impacts will be most noticeable during construction during which there may be a bigger 

influx, including contractors and job-seekers and the power plant health facilities may not be 

up-and-running yet.  

There is also a shortage of adequately trained personnel to deliver quality health care. 

Supervision of health service centres and filling of vacant posts was also identified as a need 

in Magobe Clinic. 

Availability of health information is a national issue. There is therefore no holistic and 

integrated system for the collection and analysis of data in relation to important 

environmental health outcomes for the Mogalakwena Local Municipality. 

Health information management is generally good in the health facilities that surround the 

Project. This data is limited by the fact that diagnostics and human resource capacity is 

basic. However, it serves as the best form of health surveillance for the monitoring of health 

impacts if supported and managed well. Strategic investment in local health facilities can 

support this.  

9.2.1.12 EHA #12 Non-Communicable Diseases 

Non-communicable diseases plays a major role in the economics of the country as it is well 

recognised that poor adult health negatively affects economic well-being at an individual and 

household level, but also at a macro level. In such cases, labour productivity falls, and the 

social and medical costs of managing chronic diseases as well as an ageing population, 

increases. 

The Project will in all likelihood enhance the socio-economic conditions in the area either 

from direct or cumulative benefits. As the Project starts to uplift health programs in the area 

through direct or indirect means, it will hopefully increase the life expectancy in the area and 

also the productive time of breadwinners. The short term effects may be an increased 

spending ability and adoption of more western sedentary lifestyle and diet. With prosperity 

and organised settlement may come a degree of urbanism with associated changes in 

values and behaviour, which predisposes the community to an increase in lifestyle related 

diseases such as obesity, hypertension and diabetes. This may place an additional burden 

on the local health care facilities that may not have an ability to diagnose and appropriately 

manage these conditions.  



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 306 

 

The Project will employ a number of permanent and temporary workers. Diet and lifestyle will 

need to be monitored in this sector, particularly with people having access to increased 

incomes and potentially free meals on the project site. This is a workplace, as well as a 

community health concern.  

In terms of the significance of the Project on the communities the following can be 

considered: 

■ Reduction in traditional lifestyle and values; 

■ Social and environmental factors that increase stress and unhealthy behaviours; and 

■ Increase pressure on existing health care facilities that only practice limited 

preventive health care. 

These conditions are chronic in nature and difficult to predict at the local level. The 

cumulative impacts of the economic upliftment of the country will need to be considered and 

as such the impacts cannot solely be ascribed to the Project. Mitigation and management at 

the local level is however important. 

9.2.1.12.1 Impact Evaluation and Management Measures 

EHA #12 Non-Communicable Diseases 

Operations and closure 

  Duration Extent  Intensity Consequence Probability Significance 

Before 

Management 

Long 

term (4) 

Municipal 

area (4) 

High-

negative 

(5) 

Moderately 

detrimental 

(-13) 

Probable 

(4) 

Minor 

Negative 

(-52) 

Management Measures 

Project Impact Mitigation 

■ Support health education programs as part of a community based peer health educator 

program. These should focus on lifestyle risk factors such as diet, exercise, smoking and 

alcohol consumption. 

Corporate Social Investment 

■ Support the local healthcare personnel with training on disease management programs and 

the recognition of NCD symptoms and associated management. This should include 

integrated management to include proper management strategies for hypertension and high 

cholesterol; and 

■ Support with diagnostic medical hardware.  
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After 

Management 

(including 

implementation 

of CSI 

Measures) 

Medium 

term (4) 
Local (3) 

Minor 

negative  

(2) 

Moderately 

detrimental 

(-8) 

Probable (4) 

Negligible 

Negative 

(-32) 

No-Go Option 

No Change – existing status will not be affected 

9.3 Item 3(g)(vi): Methodology used in Determining and Ranking the 

Nature, Significance, Consequence, Extent, Duration and 

Probability of Potential Environmental Impacts and Risks 

Details of the impact assessment methodology used to determine the significance of 

physical, bio-physical and socio-economic impacts are provided below.  

The significance rating process follows the established impact/risk assessment formula: 

 

Where 

 

And 

 

And 

 

  

Significance = CONSEQUENCE X PROBABILITY 

X NATURE 

Consequence = intensity + extent + duration 

Probability = likelihood of an impact occurring 

Nature = positive (+1) or negative (-1) impact 
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The matrix calculates the rating out of 147, whereby intensity, extent, duration and 

probability are each rated out of seven as indicated in Table 9-57. The weight assigned to 

the various parameters is then multiplied by +1 for positive and -1 for negative impacts. 

Impacts are rated prior to mitigation and again after consideration of the mitigation has been 

applied; post-mitigation is referred to as the residual impact. The significance of an impact is 

determined and categorised into one of seven categories (The descriptions of the 

significance ratings are presented in Table 9-59). 

It is important to note that the pre-mitigation rating takes into consideration the activity as 

proposed, (i.e., there may already be some mitigation included in the engineering design). If 

the specialist determines the potential impact is still too high, additional mitigation measures 

are proposed. 
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Table 9-57: Impact assessment parameter ratings 

Rating 

Intensity/Replacability 

Extent Duration/Reversibility Probability Negative Impacts 

(Nature = -1) 

Positive Impacts 

(Nature = +1) 

7 

Irreplaceable loss or 

damage to biological or 

physical resources or 

highly sensitive 

environments. 

Irreplaceable damage 

to highly sensitive 

cultural/social 

resources. 

Noticeable, on-going 

natural and / or 

social benefits which 

have improved the 

overall conditions of 

the baseline. 

International 

The effect will occur 

across international 

borders. 

Permanent: The impact is 

irreversible, even with 

management, and will remain 

after the life of the project. 

Definite: There are sound scientific reasons 

to expect that the impact will definitely 

occur. >80% probability. 

6 

Irreplaceable loss or 

damage to biological or 

physical resources or 

moderate to highly 

sensitive 

environments. 

Irreplaceable damage 

to cultural/social 

resources of moderate 

to highly sensitivity. 

Great improvement 

to the overall 

conditions of a large 

percentage of the 

baseline. 

National 

Will affect the entire 

country. 

Beyond project life: The 

impact will remain for some 

time after the life of the 

project and is potentially 

irreversible even with 

management. 

Almost certain / Highly probable: It is most 

likely that the impact will occur. <80% 

probability. 
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Rating 

Intensity/Replacability 

Extent Duration/Reversibility Probability Negative Impacts 

(Nature = -1) 

Positive Impacts 

(Nature = +1) 

5 

Serious loss and/or 

damage to physical or 

biological resources or 

highly sensitive 

environments, limiting 

ecosystem function.  

Very serious 

widespread social 

impacts. Irreparable 

damage to highly 

valued items. 

On-going and 

widespread benefits 

to local communities 

and natural features 

of the landscape. 

Province/ Region 

Will affect the entire 

province or region. 

Project Life (>15 years): The 

impact will cease after the 

operational life span of the 

project and can be reversed 

with sufficient management. 

Likely: The impact may occur. <65% 

probability. 

4 

Serious loss and/or 

damage to physical or 

biological resources or 

moderately sensitive 

environments, limiting 

ecosystem function. 

On-going serious 

social issues. 

Significant damage to 

structures / items of 

cultural significance. 

Average to intense 

natural and / or 

social benefits to 

some elements of 

the baseline. 

Municipal Area 

Will affect the whole 

municipal area. 

Long term: 6-15 years and 

impact can be reversed with 

management. 

Probable: Has occurred here or elsewhere 

and could therefore occur. <50% 

probability. 
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Rating 

Intensity/Replacability 

Extent Duration/Reversibility Probability Negative Impacts 

(Nature = -1) 

Positive Impacts 

(Nature = +1) 

3 

Moderate loss and/or 

damage to biological or 

physical resources of 

low to moderately 

sensitive environments 

and, limiting ecosystem 

function. 

On-going social issues. 

Damage to items of 

cultural significance. 

Average, on-going 

positive benefits, not 

widespread but felt 

by some elements of 

the baseline. 

Local 

Local extending 

only as far as the 

development site 

area. 

Medium term: 1-5 years and 

impact can be reversed with 

minimal management. 

Unlikely: Has not happened yet but could 

happen once in the lifetime of the project, 

therefore there is a possibility that the 

impact will occur. <25% probability. 

2 

Minor loss and/or 

effects to biological or 

physical resources or 

low sensitive 

environments, not 

affecting ecosystem 

functioning. 

Minor medium-term 

social impacts on local 

population. Mostly 

repairable. Cultural 

functions and 

processes not affected. 

Low positive impacts 

experience by a 

small percentage of 

the baseline. 

Limited 

Limited to the site 

and its immediate 

surroundings. 

Short term: Less than 1 year 

and is reversible. 

Rare / improbable: Conceivable, but only in 

extreme circumstances. The possibility of 

the impact materialising is very low as a 

result of design, historic experience or 

implementation of adequate mitigation 

measures. <10% probability. 
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Rating 

Intensity/Replacability 

Extent Duration/Reversibility Probability Negative Impacts 

(Nature = -1) 

Positive Impacts 

(Nature = +1) 

1 

Minimal to no loss 

and/or effect to 

biological or physical 

resources, not affecting 

ecosystem functioning.  

Minimal social impacts, 

low-level repairable 

damage to 

commonplace 

structures. 

Some low-level 

natural and / or 

social benefits felt by 

a very small 

percentage of the 

baseline. 

Very limited/Isolated

Limited to specific 

isolated parts of the 

site. 

Immediate: Less than 1 

month and is completely 

reversible without 

management.  

Highly unlikely / None: Expected never to 

happen. <1% probability. 
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Table 9-58: Probability/consequence matrix 

Significance 

-147 -140 -133 -126 -119 -112 -105 -98 -91 -84 -77 -70 -63 -56 -49 -42 -35 -28 -21 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126 133 140 147 

-126 -120 -114 -108 -102 -96 -90 -84 -78 -72 -66 -60 -54 -48 -42 -36 -30 -24 -18 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120 126 

-105 -100 -95 -90 -85 -80 -75 -70 -65 -60 -55 -50 -45 -40 -35 -30 -25 -20 -15 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 

-84 -80 -76 -72 -68 -64 -60 -56 -52 -48 -44 -40 -36 -32 -28 -24 -20 -16 -12 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 

-63 -60 -57 -54 -51 -48 -45 -42 -39 -36 -33 -30 -27 -24 -21 -18 -15 -12 -9 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 

-42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 

-21 -20 -19 -18 -17 -16 -15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

-21 -20 -19 -18 -17 -16 -15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

Consequence 
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Table 9-59: Significance rating description10 

Score Description Rating 

109 to 147 
A very beneficial impact that may be sufficient by itself to 
justify implementation of the project. The impact may result in 
permanent positive change 

Major (positive) (+) 

73 to 108 

A beneficial impact which may help to justify the 
implementation of the project. These impacts would be 
considered by society as constituting a major and usually a 
long-term positive change to the (natural and / or social) 
environment 

Moderate (positive) (+) 

36 to 72 
An positive impact. These impacts will usually result in 
positive medium to long-term effect on the natural and / or 
social environment 

Minor (positive) (+) 

3 to 35 
A small positive impact. The impact will result in medium to 
short term effects on the natural and / or social environment 

Negligible (positive) (+) 

-3 to -35 

An acceptable negative impact for which mitigation is 
desirable. The impact by itself is insufficient even in 
combination with other low impacts to prevent the 
development being approved. These impacts will result in 
negative medium to short term effects on the natural and / or 
social environment 

Negligible (negative) (-) 

-36 to -72 

A minor negative impact requires mitigation. The impact is 
insufficient by itself to prevent the implementation of the 
project but which in conjunction with other impacts may 
prevent its implementation. These impacts will usually result 
in negative medium to long-term effect on the natural and / or 
social environment 

Minor (negative) (-) 

-73 to -108 

A moderate negative impact may prevent the implementation 
of the project. These impacts would be considered as 
constituting a major and usually a long-term change to the 
(natural and / or social) environment and result in severe 
changes. 

Moderate (negative) (-) 

-109 to -147 

A major negative impact may be sufficient by itself to prevent 
implementation of the project. The impact may result in 
permanent change. Very often these impacts are immitigable 
and usually result in very severe effects. The impacts are 
likely to be irreversible and/or irreplaceable. 

Major (negative) (-) 

 

 

                                                 

10
 It is generally sufficient only to monitor impacts that are rated as negligible or minor 
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9.4 Item 3(g)(vii): The Positive and Negative Impacts that the 

Proposed Activity (in terms of the initial site layout) and 

Alternatives will have on the Environment and the Community 

that may be Affected 

Section 8.2 and specifically Section 8.2.3 provides an explanation of the site layout and the 

sensitivity analysis, alternatives and aspects that were considered during the finalisation of 

the layout. The layout of the mine was therefore amended during the undertaking of the EIA 

to come up with a layout which has less significant impact on the environment and 

surrounding communities. 

Section 9.2 describes all the expected impacts from the various project activities. 

9.5 Item 3(g)(viii): The Possible Mitigation Measures that could be 

Applied and the Level of Risk 

Mitigation measures for each identified impact have been proposed and are presented in 

Section 11. 

9.6 Item 3(g)(ix): Motivation where No Alternatives Sites were 

Considered 

In terms of mining, alternative sites (i.e. locations) were not considered as the location of the 

mineral resource determines the location of the mining operation. However, alternative site 

layouts have been considered as discussed previously. 

9.7 Item 3(g)(x): Statement Motivating the Alternative Development 

Location within the Overall Site 

The preferred infrastructure layout was informed by previous environmental and technical 

studies, as well as due to the location of the mineral resource. The preferred layout has 

considered the placement of infrastructure in such manner as to avoid and minimise 

potential environmental impacts. Where impacts cannot be avoided, mitigation and 

management measures have been provided. Refer to Section 8.1 for details regarding 

alternatives considered.  

The preferred site layout has been selected based on the following motivating factors: 

■ The new layout of the TSF avoids the rocky ridges, wetlands and hills of cultural 

significance located to the east of the project site. Furthermore, the footprint of the 

tailings dam has been reduced from 124 ha to 62 ha; 

■ The new layout of the WRD avoids a wetland area and backfilling reduces the 

footprint of the WRD; and 

■ The new layout of the concentrator plant avoids the D3534 provincial road, a 

secondary drainage line and the hills of cultural significance. Furthermore, the 
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footprint of the plant has been reduced to 51 ha. The concentrator plant has also 

moved away from the nearest community, namely Ditlotswana. 

10 Item 3(h): Full Description of the Process undertaken to 

Identify, Assess and Rank the Impacts and Risks the Activity 

will impose on the Preferred Site (In respect of the final site 

layout plan) through the Life of the Activity 

The mine layout was informed by various environmental, technical and engineering studies 

(including scoping and pre-feasibility studies). The initial layout was not changed 

substantially during the PPP or impact ranking. The impacts and risks discussed in Section 

9.2 are applicable to the final site layout plan (Plan 3, Appendix A). 
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11 Item 3(i): Assessment of Each Identified Potentially Significant Impact and Risk 

The potential impacts per activity are detailed in the table below. The potential impacts per project phase are outlined in Section 9.2. Mitigation 

measures related to potential health impacts are discussed in Section 9.2.1. 

Table 11-1: Assessment of each identified impact during the construction phase 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

Activity 1: Site Clearance and Vegetation Removal 

Project area will become 

noticeable to the nearby 

receptors as it will contrast the 

surrounding areas 

Visual Construction 
(Moderate 

Negative) -84 

� Vegetation should only be removed when and 

where necessary 

(Minor Negative) 

-66 

Loss of topsoil as a resource Soil Construction 
(Moderate 

Negative) -91 

� Follow adequate stripping guidelines (refer to 

Appendix F and Appendix V) 

� The topsoil should be stripped by means of an 

excavator bucket, and loaded onto dump trucks 

� Topsoil stockpiles are to be kept to a maximum 

height of 30 m 

� Topsoil is to be stripped when the soil is dry 

� The top 0.3 m of the soil profile should be stripped 

first and stockpiled separately (to be stockpiled in 

the soils stockpile area identified on the 

infrastructure plan, but this must be split into the 4 

stockpiles described in the soil stripping ratios 

section) 

� The subsoil of approximately 0.3 - 1.2 m thick to 

be stripped and stockpiled separately 

(Negligible 

Negative) -30 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Soils to be stripped according to the soil stripping 

ratios and stockpiled accordingly 

� Foundation excavated soil to be stockpiled 

� Stockpiles are to be maintained in a fertile and 

erosion free state by sampling and analysing 

annually for macro nutrients and pH, and 

vegetating the stockpiles to reduce erosion 

� The handling of the stripped topsoil will be 

minimized to ensure the soil's structure does not 

deteriorate 

� Prohibit traffic on stockpiles 

� Prevent unauthorised borrowing of stockpiled soil 

� The stockpiles will be vegetated to reduce the risk 

of erosion, prevent weed growth and to reinstitute 

the ecological processes within the soil 

� Ensure proper storm water management designs 

are in place 

� Access routes are to be kept to a minimum as to 

reduce any unnecessary compaction from 

occurring 

� Corrective action must be taken where erosion 

occurs e.g. placement of gabions, erosion berms 

etc.  

� Only the designated access routes are to be used 

� Implement land rehabilitation measures as defined 

in rehabilitation report 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

Loss of land capability and land 

use 
Soil 

Construction 

Operation 

(Major 

Negative) -112 

� No land capability mitigation is possible during the 

construction and operational phases because the 

land use is changed from agriculture to open pit 

mining 

(Major Negative) 

-112 

Siltation of surface water 

resources leading to 

deteriorated water quality 

Surface 

water 
Construction 

(Major 

Negative) -112 

� Clearing of vegetation must be limited to the 

project site, and the use of existing access roads 

must be prioritized so as to minimise construction 

of new access roads in these areas 

� The construction phase must be prioritised to the 

dry months of the year (May-October) to limit 

mobilisation of sediments or hazardous 

substances from construction vehicles used 

during site clearing and grubbing 

� All runoff emanating from the dirty water areas 

which include, low grade stockpiles, high grade 

stockpiles, plant area and WRD will need to be 

conveyed first to a silt trap before entering the 

containment facility e.g. PCD, or storm water dam 

� The removed topsoil must be covered or 

vegetated as soon as possible to prevent 

sediment erosion 

� Within the cleared area along the downstream 

boundary, temporary trenches must be 

constructed along with a temporary excavated 

storage area. All dirty water runoff will then be 

captured and contained within the temporary 

storage facility 

� Haul roads must be well compacted to avoid 

(Minor Negative) 

-36 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

erosion of the soil into the streams 

� Dust suppression on the haul roads and cleared 

areas must be regularly undertaken 

Reduction in recharge to the 

shallow weathered aquifers  
Groundwater Construction 

(Negligible 

Negative) -27 

� Rehabilitate disturbed areas once construction is 

complete 

� Limit site clearance 

(Negligible 

Negative) -30 

The disturbance of soil will lead 

to the generation of fugitive dust 

(TSP), PM10 and PM2.5 

Air Quality Construction 
(Minor 

Negative) -40 

� Clearing should be conducted in phases 

� Limit vegetation removal only to the areas being 

worked on  

� Water the areas which are being worked on to 

supress dust and limit erosion 

(Negligible 

Negative) -24 

Loss of habitat 
Fauna & 

Flora 

Construction 

Operation 

(Moderate 

Negative) -84 

� Avoid erosion, manage alien invasive species 

establishment, and ensure the re-establishment of 

natural vegetation 

� Limit degradation and destruction of natural 

environment to designated project areas by 

keeping the footprint of the disturbed area to the 

minimum and within designated areas only. Re-

vegetate open areas to limit erosion 

� Avoid known areas of faunal and floral Species of 

Special Concern as indicated on the relevant map 

� Avoid sensitive landscapes such as wetlands and 

ridges that were encountered on site 

� Limit alien invasive plant recruitment by ensuring 

the removal of vegetation during construction and 

operation will be minimised thereby reducing the 

risk of open areas occurring 

(Moderate 

Negative) -84 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Maintain top soil biological activity by soils 

stockpiling without compaction to keep the seed 

bank viable if topsoil is replaced within a year. 

This viable seedbank will create an excellent basis 

for rehabilitated areas where these soils are used 

� If this is not possible, there will be no change post-

mitigation 

Loss of Species of Special 

Concern 

Fauna & 

Flora 
Construction 

(Moderate 

Negative) -78 

� Species of Special Concern should be avoided 

where possible (refer to Section 9.1.12.2) 

� Implement a plant relocation strategy for 

medicinal, protected and Red Data plants (as a 

last resort) 

� Implement a Baboon Spider relocation strategy (if 

necessary) 

� Translocate all these species to suitable habitat 

elsewhere within the site or set up a nursery 

� Provide the local community with controlled 

access to the medicinal plant communities 

(Minor Negative) 

-48 

Fragmentation, edge effects and 

invasion by alien plant species 

Fauna & 

Flora 
Construction 

(Moderate 

Negative) -84 

� Implement an Alien Plant Management Plan prior 

to development. All alien plant species should be 

identified and removed throughout construction 

� The mining footprint should be kept as small and 

linear as possible 

(Minor Negative) 

-48 

Loss of wetland habitat and 

functionality 
Wetlands Construction 

(Moderate 

Negative) -105 

� There is no mitigation for the loss of wetland 

habitat. However, it is important to protect the 

wetlands and at least their 100 m buffer zone that 

are not designated to be destroyed by the mining 

(Moderate 

Negative) -91 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

footprint. This mitigation will minimise the direct 

impacts to the ecological functioning of the 

wetlands from the immediately adjacent mining 

activities 

� Given that mining of 4.8 ha of wetlands is 

designated to take place, an offset strategy should 

be compiled to compensate for the wetlands that 

are lost to the proposed mine prior to any 

development on site 

� Storm water management as per the management 

plan should be put in place to protect the wetland 

from water quality impacts 

Water quality deterioration due 

to erosion and sediment 

transportation 

Aquatic 

Ecology 
Construction 

(Negligible 

Negative) -32 

� Limit the area to be stripped 

� Temporary berms may be erected 

� Silt screens could be utilised to capture small 

particles being washed down slope 

(Negligible 

Negative) -24 

Deterioration in quality of 

aquatic habitats because of 

erosion 

Aquatic 

Ecology 
Construction 

(Minor 

Negative) -55 

� Limiting the area to be stripped  

� Temporary berms may be erected 

� Silt screens could be utilised to capture small 

particles being washed down slope 

� Dust suppression 

(Minor Negative) 

-36 

Increase in ambient noise levels 

at surrounding communities due 

to vehicular movement 

Noise Construction 
(Negligible 

Negative) -21 

� Restricting construction activities to daylight hours 

� Mining related machines and vehicles to be 

serviced to the designed requirements of the 

machinery/vehicles to ensure noise suppression 

mechanisms are effective e.g. installed exhaust 

mufflers 

(Negligible 

Negative) -18 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Switching off equipment when not in use 

Alteration in Stone Age 

landscape in development 

footprint 

Heritage 
Construction 

Operation 

(Moderate 

Negative) -77 

� The Stone Age Landscape should be mitigated 

through detailed recording that may include 

sampling by augering or Shovel Test Pits to 

establish if subsurface deposit exists within the 

development footprint. The proposed mitigation 

measures will require a NHRA Section 35 Permit 

issued by SAHRA to a qualified archaeologist 

� While proposed mitigation measures are intrusive, 

they will preserve identified resources through 

record and contribute to the understanding of the 

Stone Age Landscape of the study area 

(Negligible 

Positive) +24 

Indirect impact on the 

Indigenous Knowledge System 

through alteration of 

perception/experience of 

medicinal plants 

Heritage Construction 
(Minor 

Negative) -50 

� Through consultation with traditional medicinal 

plant users and the Traditional Healers 

Association, negotiate and agree to the future 

management of the traditional plants within the 

development footprint, possibly including the 

relocation of the traditional medicinal plants 

outside of the project area 

(Negligible 

Positive) +20 

Activity 2: Change in Land-Use from Agriculture to Mining 

The change in land use will 

result in a change in the sense 

of place of the project area and 

surrounds 

Visual Construction 
(Major 

Negative) -126 

� Ensure that the sides of the pit are not sloped too 

steep to prevent slope failure. The final slope 

angle of both open pits should be 55 degrees 

� Ensure that as much of the waste rock as possible 

is backfilled into the open pits 

� Ensure that the rehabilitated area is re-contoured 

(Major Negative) 

-112 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

and profiled to create a free-draining topography 

� Spread topsoil over the rehabilitated areas 

� Ensure that surface water and drainage lines are 

rehabilitated to create a free-draining topography 

� Re-vegetate the rehabilitated areas 

� Ensure all mitigation measures outlined in the 

closure and rehabilitation reports are conducted 

Loss of land capability and land 

use 
Soil Construction 

(Major 

Negative) -112 

� No land capability mitigation is possible during the 

construction and operational phases because the 

land use is changed from agriculture to open pit 

mining 

(Major Negative) 

-112 

Activity 3: Topsoil and Softs Removal and Stockpiling 

Stockpiles will be visible to the 

surrounding environment and 

dust will be blown from the 

stockpiles 

Visual Construction 
(Moderate 

Negative) -84 

� Topsoil should only be removed when and where 

necessary 

� Topsoil stockpiles should be vegetated with 

grasses (e.g. Eragrostis chloromelas, Cynodon 

dactylon, Digitaria eriantha and Chloris gayana) 

so as to blend into the surrounding landscape 

� Limit the height and footprint area of topsoil 

stockpiles where possible 

� Ensure topsoil stockpiles do not exceed the 

proposed height of 30 m 

� Apply dust suppression techniques to limit the 

dust from stockpiles 

� Plant fast-growing indigenous vegetation in areas 

where it can conceal the stockpiles and reduce 

dust generation 

(Minor Negative) 

-66 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 325 

 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Ensure vegetation screens of indigenous trees 

(e.g. Acacias, Combretums, Ficus, Pendulina, 

Rhus Lancea and Terminalias) are built close to 

receptors (residential areas and roads) and 

maintained 

Loss of topsoil as a resource Soil Construction 
(Moderate 

Negative) -91 

� Follow adequate stripping guidelines (Appendix V) 

� The topsoil should be stripped by means of an 

excavator bucket, and loaded onto dump trucks 

� Topsoil stockpiles are to be kept to a maximum 

height of 30 m 

� Topsoil is to be stripped when the soil is dry 

� The top 0.3 m of the soil profile should be stripped 

first and stockpiled separately (to be stockpiled in 

the soils stockpile area identified on the 

infrastructure plan, but this must be split into the 

four stockpiles described in the soil stripping ratios 

section) 

� The subsoil of approximately 0.3 - 1.2 m thick to 

be stripped and stockpiled separately 

� Soils to be stripped according to the soil stripping 

ratios and stockpiled accordingly 

� Foundation excavated soil to be stockpiled 

� Stockpiles are to be maintained in a fertile and 

erosion free state by sampling and analysing 

annually for macro nutrients and pH, and 

vegetating the stockpiles to reduce erosion 

� The handling of the stripped topsoil will be 

minimized to ensure the soil's structure does not 

(Negligible 

Negative) -30 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

deteriorate 

� Prohibit traffic on stockpiles 

� Prevent unauthorised borrowing of stockpiled soil 

� The stockpiles will be vegetated to reduce the risk 

of erosion, prevent weed growth and to reinstitute 

the ecological processes within the soil 

� Ensure proper storm water management designs 

are in place 

� Access routes are to be kept to a minimum as to 

reduce any unnecessary compaction from 

occurring 

� Corrective action must be taken where erosion 

occurs 

� Only the designated access routes are to be used 

� Implement land rehabilitation measures as defined 

in rehabilitation report 

Loss of land capability and land 

use 
Soil Construction 

(Major 

Negative) -112 

� No land capability mitigation is possible during the 

construction phase because the land use is 

changed from agriculture to open pit mining 

(Major Negative) 

-112 

The disturbance of soil will lead 

to the generation of fugitive dust 

(TSP), PM10 and PM2.5 

Air Quality Construction 
(Minor 

Negative) -40 

� Use of water sprays and/or bowsers 

� Use of windbreaks for the duration of the 

stockpiling between the source and the affected 

receptors 

� Reduce vehicle speed to 40 km/h on haul roads 

(Negligible 

Negative) -21 

Water quality deterioration due 

to erosion and sediment 

transportation 

Aquatic 

Ecology 
Construction 

(Negligible 

Negative) -32 

� Limit the area to be stripped 

� Temporary berms may be erected 

� Silt screens could be utilised to capture small 

(Negligible 

Negative) -24 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

particles being washed down slope 

Deterioration in quality of 

aquatic habitats because of 

erosion 

Aquatic 

Ecology 
Construction 

(Minor 

Negative) -55 

� Limit the area to be stripped 

� Temporary berms may be erected 

� Silt screens could be utilised to capture small 

particles being washed down slope 

� Dust suppression 

(Minor Negative) 

-36 

Increase in ambient noise levels 

at surrounding communities due 

to vehicular movement 

Noise Construction 
(Negligible 

Negative) -21 

� Restricting construction activities to daylight hours 

� Mining related machines and vehicles to be 

serviced to the designed requirements of the 

machinery/vehicles to ensure noise suppression 

mechanisms are effective e.g. installed exhaust 

mufflers 

� Switching off equipment when not in use 

(Negligible 

Negative) -18 

Activity 4: Development of Access and Haul Roads 

The roads will be visible to the 

nearby receptors and vehicular 

activity along roads will cause 

dust 

Visual Construction 
(Minor 

Negative) -42 

� Roads should be wetted frequently by means of a 

water bowser to suppress dust 

� Additional dust suppression should be done 

during the dry season (March to October) and 

during periods when the wind speed exceeds 

5.4 m/s 

(Minor Negative) 

-35 

Loss of topsoil as a resource Soil Construction 
(Moderate 

Negative) -91 

� Follow adequate stripping guidelines (refer to 

Appendix F and Appendix V) 

� The topsoil should be stripped by means of an 

excavator bucket, and loaded onto dump trucks 

� Topsoil stockpiles are to be kept to a maximum 

height of 30 m 

(Negligible 

Negative) -30 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Topsoil is to be stripped when the soil is dry 

� The top 0.3 m of the soil profile should be stripped 

first and stockpiled separately (to be stockpiled in 

the soils stockpile area identified on the 

infrastructure plan, but this must be split into the 

four stockpiles described in the soil stripping ratios 

section) 

� The subsoil of approximately 0.3 - 1.2 m thick to 

be stripped and stockpiled separately 

� Soils to be stripped according to the soil stripping 

ratios and stockpiled accordingly 

� Foundation excavated soil to be stockpiled 

� Stockpiles are to be maintained in a fertile and 

erosion free state by sampling and analysing 

annually for macro nutrients and pH, and 

vegetating the stockpiles to reduce erosion 

� The handling of the stripped topsoil will be 

minimized to ensure the soil's structure does not 

deteriorate 

� Prohibit traffic on stockpiles 

� Prevent unauthorised borrowing of stockpiled soil 

� The stockpiles will be vegetated to reduce the risk 

of erosion, prevent weed growth and to reinstitute 

the ecological processes within the soil 

� Ensure proper storm water management designs 

are in place 

� Access routes are to be kept to a minimum as to 

reduce any unnecessary compaction from 

occurring 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 329 

 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Corrective action must be taken where erosion 

occurs 

� Only the designated access routes are to be used 

� Implement land rehabilitation measures as defined 

in rehabilitation report 

Loss of land capability and land 

use 
Soil Construction 

(Major 

Negative) -112 

� No land capability mitigation is possible during the 

construction and operational phases because the 

land use is changed from agriculture to open pit 

mining 

(Major Negative) 

-112 

The activity will lead to the 

generation of fugitive dust 

(TSP), PM10 and PM2.5 

Air Quality Construction 
(Minor 

Negative) -45 

� Roads should be wetted frequently by means of a 

water bowser to suppress dust 

� Additional dust suppression should be done 

during the dry season (March to October) and 

during periods when the wind speed exceeds 

5.4 m/s 

� Use of surfactants to seal the roads  

� Phased approach during road construction i.e. 

roads should not all be constructed at once but 

only when required for the operations 

(Negligible 

Negative) -32 

Water quality deterioration due 

to erosion and sediment 

transportation 

Aquatic 

Ecology 
Construction 

(Negligible 

Negative) -32 

� Limit the area to be stripped 

� Temporary berms may be erected 

� Silt screens could be utilised to capture small 

particles being washed down slope 

(Negligible 

Negative) -24 

Driver delays due to increased 

traffic 
Traffic Construction 

(Negligible 

Negative) -30 
� No mitigation required 

(Negligible 

Negative) -30 

Pedestrian and cyclist delays Traffic Construction (Negligible � Provide public transport facilities on site (Negligible 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

due to increased traffic Negative) -28 Negative) -13 

Deterioration of road safety 

conditions  
Traffic Construction 

(Negligible 

Negative) -28 

� Provide driver safety training 

� Provide sidewalks in the vicinity of the site 

(Negligible 

Negative) -12 

Deterioration of road surface 

conditions 
Traffic Construction 

(Minor 

Negative) -42 

� Rehabilitation of public roads by the Limpopo 

Department of Transport 

(Negligible 

Negative) -28 

Increase in ambient noise levels 

at surrounding communities due 

to vehicular movement 

Noise Construction 
(Negligible 

Negative) -21 

� Restricting construction activities to daylight hours 

� Mining related machines and vehicles to be 

serviced to the designed requirements of the 

machinery/vehicles to ensure noise suppression 

mechanisms are effective e.g. installed exhaust 

mufflers 

� Switching off equipment when not in use 

(Negligible 

Negative) -18 

Alteration in Stone Age 

landscape in development 

footprint 

Heritage Construction 
(Moderate 

Negative) -77 

� The Stone Age Landscape should be mitigated 

through detailed recording that may include 

sampling by augering or Shovel Test Pits to 

establish if subsurface deposit exists within the 

development footprint. The proposed mitigation 

measures will require a NHRA Section 35 Permit 

issued by SAHRA to a qualified archaeologist 

� While proposed mitigation measures are intrusive, 

they will preserve identified resources through 

record and contribute to the understanding of the 

Stone Age Landscape of the study area 

(Negligible 

Positive) +24 

Activity 5: Surface Infrastructure Development (construction of storm water channels, bridges, cement batching plant, offices, workshops etc.) 

The surface infrastructure will Visual Construction (Minor � Limit the height and footprint area of surface (Minor Negative) 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

change the sense of place of the 

area from a rural sense of place 

to an industrial sense of place. 

Lighting at night will contribute to 

this impact 

Negative) -70 infrastructure where possible 

� Use shade cloth/netting to screen the construction 

site 

� Surface infrastructure should be painted natural 

hues so as to blend into the surrounding 

landscape where possible 

� Pylons and metal structures should be galvanised 

so as to weather to a matt grey finish rather than 

be painted silver. If the pylons and metal 

structures are painted, it is recommended that a 

neutral matt finish be used 

� Construction of vegetation berms must be 

implemented close to surface infrastructure so 

that vegetation can be established 

� If construction activities take place at night, down 

lighting must be implemented to minimise light 

pollution 

-60 

Loss of topsoil as a resource Soil Construction 
(Moderate 

Negative) -91 

� Follow adequate stripping guidelines (Appendix V) 

� The topsoil should be stripped by means of an 

excavator bucket, and loaded onto dump trucks 

� Topsoil stockpiles are to be kept to a maximum 

height of 30 m 

� Topsoil is to be stripped when the soil is dry 

� The top 0.3 m of the soil profile should be stripped 

first and stockpiled separately (to be stockpiled in 

the soils stockpile area identified on the 

infrastructure plan, but this must be split into the 

four stockpiles described in the soil stripping ratios 

(Negligible 

Negative) -30 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

section) 

� The subsoil of approximately 0.3 - 1.2 m thick to 

be stripped and stockpiled separately 

� Soils to be stripped according to the soil stripping 

ratios and stockpiled accordingly 

� Foundation excavated soil to be stockpiled 

� Stockpiles are to be maintained in a fertile and 

erosion free state by sampling and analysing 

annually for macro nutrients and pH, and 

vegetating the stockpiles to reduce erosion 

� The handling of the stripped topsoil will be 

minimized to ensure the soil's structure does not 

deteriorate 

� Prohibit traffic on stockpiles 

� Prevent unauthorised borrowing of stockpiled soil 

� The stockpiles will be vegetated to reduce the risk 

of erosion, prevent weed growth and to reinstitute 

the ecological processes within the soil 

� Ensure proper storm water management designs 

are in place 

� Access routes are to be kept to a minimum as to 

reduce any unnecessary compaction from 

occurring 

� Corrective action must be taken where erosion 

occurs e.g. placement of gabions, erosion berms 

etc.  

� Only the designated access routes are to be used 

� Implement land rehabilitation measures as defined 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

in rehabilitation report 

Loss of land capability and land 

use 
Soil Construction 

(Major 

Negative) -112 

� No land capability mitigation is possible during the 

construction and operational phases because the 

land use is changed from agriculture to open pit 

mining 

(Major Negative) 

-112 

Groundwater contamination due 

to incorrect storage of 

hazardous/general waste or 

materials 

Groundwater Construction 
(Minor 

Negative) -55 

� Prevent/contain/clean spillages of hazardous 

materials 

(Negligible 

Negative) -30 

Water quality deterioration due 

to erosion and sediment 

transportation 

Aquatic 

Ecology 
Construction 

(Negligible 

Negative) -32 

� Limit the area to be stripped 

� Temporary berms may be erected 

� Silt screens could be utilised to capture small 

particles being washed down slope 

(Negligible 

Negative) -24 

Increase in ambient noise levels 

at surrounding communities due 

to vehicular movement 

Noise Construction 
(Negligible 

Negative) -21 

� Restricting construction activities to daylight hours 

� Mining related machines and vehicles to be 

serviced to the designed requirements of the 

machinery/vehicles to ensure noise suppression 

mechanisms are effective e.g. installed exhaust 

mufflers 

� Switching off equipment when not in use 

(Negligible 

Negative) -18 

Alteration in Stone Age 

landscape in development 

footprint 

Heritage Construction 
(Moderate 

Negative) -77 

� The Stone Age Landscape should be mitigated 

through detailed recording that may include 

sampling by augering or Shovel Test Pits to 

establish if subsurface deposit exists within the 

development footprint. The proposed mitigation 

measures will require a NHRA Section 35 Permit 

(Negligible 

Positive) +24 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

issued by SAHRA to a qualified archaeologist 

� While proposed mitigation measures are intrusive, 

they will preserve identified resources through 

record and contribute to the understanding of the 

Stone Age Landscape of the study area 

Activity 6: Water Abstraction and Use 

Decrease in water quantity due 

to disturbances in the flow 

regime 

Aquatic 

Ecology 
Construction 

(Minor 

Negative) -44 

� Responsible and economic water use 

� Discharge only treated water that meets DWS 

guidelines 

(Negligible 

Negative) -33 

Activity 7: Waste Generation, Storage and Disposal 

Waste storage areas will be 

visible to the nearby receptors 
Visual Construction 

(Negligible 

Negative) -35 

� Limit the footprint area of the waste storage area 

where possible 

� Use shade cloth/netting to screen the waste 

storage area 

� Ensure that all waste is stored in covered skips 

� Limit the quantity and time of waste stored on site 

(Negligible 

Negative) -24 

Decrease in water quantity due 

to disturbances in the flow 

regime 

Aquatic 

Ecology 
Construction 

(Minor 

Negative) -44 

� Responsible and economic water use 

� Discharge only treated water that meets DWS 

guidelines 

(Negligible 

Negative) -33 

Activity 8: Use of Heavy Machinery 

The use of heavy machinery will 

increase dust levels 
Visual Construction 

(Minor 

Negative) -42 

� Apply dust suppression techniques to limit the 

dust created by the use of heavy machinery 

(Negligible 

Negative) -35 

Pollution and water quality 

deterioration due to movement 
Wetlands Construction 

(Moderate 

Negative) -90 
� Protection of 100 m buffer of the wetlands not 

designated to be destroyed by the mining footprint 

(Minor Negative) 

-48 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 335 

 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

of machinery in and around 

wetlands 

� Storm water management as per the Management 

Plan should be put in place to protect the wetland 

from water quality impacts 

� Berms and/or trenches should be constructed to 

prevent any pollutants from entering the wetlands 

according to the Management Plan and should not 

be placed in the buffer zone of the wetlands  

� The dirty water trench that is designated to 

interact with the Borabela floodplain (according to 

the mine plan) should be re-designed so that it 

does not go into the wetland nor its 100 m buffer 

area 

Water quality deterioration due 

to erosion and sediment 

transportation 

Aquatic 

Ecology 
Construction 

(Negligible 

Negative) -32 

� Limit the area to be stripped 

� Temporary berms may be erected 

� Silt screens could be utilised to capture small 

particles being washed down slope 

(Negligible 

Negative) -24 

Increase in ambient noise levels 

at surrounding communities 
Noise Construction 

(Negligible 

Negative) -21 

� Restricting construction activities to daylight hours 

� Mining related machines and vehicles to be 

serviced to the designed requirements of the 

machinery/vehicles to ensure noise suppression 

mechanisms are effective e.g. installed exhaust 

mufflers 

� Switching off equipment when not in use 

(Negligible 

Negative) -18 

Activity 9: Employment and Capital Expenditure 

Temporary increase in 

production of goods and 

Macro 

Economics 
Construction 

(Moderate 

Positive) +90 
� Measures to maximise the stimulation of the local 

economy may include procurement of goods and 

(Moderate 

Positive) +90 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

services in the country  services from local small business where feasible. 

This, however, will not change the significance of 

the rating 

Temporary increase in the 

country’s GDP-R  

Macro 

Economics 
Construction 

(Moderate 

Positive) +84 

� Recruit local labour 

� Sub-contract to local construction companies 

� Use local suppliers where viable and arrange with 

the local Small and Medium Enterprises to provide 

transport, catering, and other services for the 

construction crew 

(Moderate 

Positive) +84 

Creation of employment 

opportunities 

Macro 

Economics 
Construction 

(Moderate 

Positive) +78 

� Employ labour-intensive measures in construction 

(where possible) 

� Employ local residents  

� Sub-contract to local construction companies 

� Utilise local suppliers  

� Set-up a skills desk at the local municipal office 

and in the nearby communities to identify skills 

available in the community and assist in recruiting 

local labour during both construction and 

operation   

(Moderate 

Positive) +78 

Temporary increase in 

household income and standard 

of living 

Macro 

Economics 
Construction 

(Moderate 

Positive) +78 

� Recruit local labour as far as feasible to increase 

the benefits to the local households 

� Employ labour-intensive methods in construction 

(where possible) 

� Sub-contract to local construction companies 

� Use local suppliers where viable and arrange with 

the local Small and Medium Enterprises to provide 

transport, catering, and other services for the 

(Moderate 

Positive) +78 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

construction crew 

Skills development 
Macro 

Economics 
Construction 

(Minor Positive) 

+48 

� Contractor should provide learnerships and on-job 

training 

� Where specialist training can be provided, 

candidates from local communities should be 

prioritised for training 

� Share knowledge with the sub-contracting 

companies during the construction period 

(Minor Positive) 

+60 

Increase in government revenue 
Macro 

Economics 
Construction 

(Moderate 

Positive) +94 
� No mitigation 

(Moderate 

Positive) +94 

Impact on balance of payment 

(summary of all economic 

transactions between South 

Africa and all other countries in 

the world) due to jobs created 

through direct, indirect and 

induced impacts 

Macro 

Economics 
Construction 

(Minor 

Negative) -42 

� Local goods and services are procured 

domestically instead of imported   

� Recruit local labour as far as feasible to increase 

the benefits to the local households 

(Minor Negative) 

-60 

Negative impact on surrounding 

agricultural and tourism activities 

due to various environmental 

effects 

Macro 

Economics 
Construction 

(Negligible 

Negative) -30 

� Mitigation measures proposed by other specialists 

should be strictly adhered to minimise the 

probability and intensity of noise, visual, surface 

water, groundwater and dust pollution in the area   

(Negligible 

Negative) -20 

Potential negative impact on 

property values 

Macro 

Economics 
Construction 

(Minor 

Negative) -55 

� Mitigation measures proposed by other specialists 

should be strictly adhered to minimise the 

probability and intensity of noise, visual, and dust 

pollution in the area  that affect the sense of place, 

experience of the tourists visiting the local farms, 

(Minor Negative) 

-60 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 338 

 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

and as a result impact on property values 

Job creation Social Construction 
(Minor Positive) 

+36 

� Assign preferred employment status to those 

experiencing the bulk of the  negative project 

impacts 

� Promotion of local, female and youth employment  

� Labour-intensive construction methods should be 

promoted 

� Verification of local status 

� Consult neighbouring businesses to determine if 

they would be willing to make their skills registers 

available 

� Identify required skills and align and implement 

training and skills development initiatives  

accordingly 

� Expand skills development to surrounding 

communities 

� Recruitment via a registry of job seekers and 

potentially coordinated through the Department of 

Labour  

� Provide local employees with reference letters 

certificates of completion for in-house (on-the-job) 

training 

� Monitoring subcontractors in terms of local 

employment targets 

(Moderate 

Positive) +84 

Multiplier effects on the local 

economy 
Social Construction 

(Minor Positive) 

+48 

� Give preference first to capable local service 

providers 

� Develop local service provision capacity  

(Moderate 

Positive) +90 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Monitoring of sub-contractors procurement 

� Development of a register of local Small, Medium 

and Micro Enterprises 

� Linkages with skills development/ Small, Medium 

and Micro Enterprises development institutions 

and other mining operations 

� Small, Medium and Micro Enterprises skills 

development as part of mine SLP/LED 

commitments 

� Local procurement targets should be formalised in 

Pamish's procurement policy 

Community development and 

social upliftment 
Social Construction 

(Minor Positive) 

+36 

� Liaison with beneficiaries to ensure needs are met 

� Collaboration with other developmental role 

players (e.g. local and district municipalities, 

neighbouring mines and NGOs) during 

implementation of envisaged projects, and where 

possible aligning envisaged development projects 

with existing ones 

� Expanding its skills development and capacity 

building programmes for non-employees 

� Monitoring system to regulate Historically 

Disadvantaged South African procurement 

� Where feasible, training should be NQF 

accredited 

� A record of training courses completed per 

individual should be kept 

(Moderate 

Positive) +84 

Displacement of persons on or Social Construction (Moderate � Abbreviated Resettlement Action Plan (Negligible 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

making use of the land Negative) -78 development to compensate economically 

displaced households 

� Consultation with Traditional healers with in 

regards to management and/or relocation of 

medicinal plants 

Negative) -24 

Disruption of daily movement 

patterns due to project related 

traffic on local roads 

Social Construction 
(Moderate 

Negative) -78 

� Measures to prevent deterioration of roads 

suggested in Traffic Impact Assessment (e.g. 

drivers to report road deterioration to the Limpopo 

Department of Transport) 

� Regulation of traffic at intersections of the D4380, 

D3507 and access roads to the site 

� Road upgrading measures should be investigated 

and implemented in conjunction with the relevant 

government department (e.g. repairing and 

rehabilitating the D4380 and sealing the roadway 

to increase its capacity for Heavy Moving 

Vehicles) 

� Inform communities of planned construction 

activities that would affect vehicle/pedestrian 

traffic 

� Ensure that access to key services in areas such 

as Bakenberg are uninterrupted by providing 

alternative access routes in cases where 

construction activities restricts or disrupt 

movement 

� Construction of cattle crossings at suitable 

intervals should be incorporated into project 

design 

(Negligible 

Negative) -33 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Cattle farmers and regular road users should be 

consulted with regard to cattle crossing 

placements 

Influx of people resulting in 

pressure on local services, 

resources and facilities; 

establishment and growth of 

informal settlements; increase in 

social pathologies and conflict/ 

competition between 

newcomers and incumbent 

population 

Social Construction 
(Moderate 

Negative) -78 

� Discourage influx of job-seekers by prioritising 

employment of unemployed members of local 

communities 

� Liaise with Mogalakwena Local Municipality, and 

Traditional Authority to ensure that expected 

population influx is taken into account in 

infrastructure development and spatial 

development planning 

� Create synergies with local government IDP and 

other companies' SLP/CSR projects to promote 

infrastructure development 

� Extensive HIV/AIDS awareness and general 

health campaign 

� Identify if recorded criminal activities involved 

members of the mine's workforce 

� Establishment of anti-poaching mechanism in 

consultation with potentially affected land owners 

� Clear identification of workers; prevention of 

loitering 

� Liaison with police, community policing forum 

� Promote projects providing housing, especially 

low cost housing, to link with the proposed mine 

� Community education 

� Implement measures to address potential conflict 

between locals and non-locals 

(Minor Negative) 

-36 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� In the event of conflict between the locals and 

non-locals, a conflict management plan should be 

compiled 

Health and safety impacts 

resulting from construction 

activities 

Social Construction 
(Moderate 

Negative) -84 

� Access control to all project elements, including 

fencing 

� Personal Protective Equipment for mine workers 

� Notification of blasting schedules 

� Blasting and storage of hazardous materials to 

adhere to prescribed regulation 

� Measures suggested minimising the impact of fly-

rock on surrounding roads and structure 

(Appendix S) 

� Measures suggested in the Health Impact 

Assessment to minimize traffic related accidents 

(Appendix Q) 

� Traffic calming measures to prevent speeding 

(e.g. speed humps) 

� Road maintenance 

� Provide safe road crossing points and fencing of 

the remainder of the D4380 and the mine site 

� Community education to sensitize community 

members to potential traffic and blasting safety 

risks 

(Negligible 

Negative) -33 

Direct and indirect impacts on 

surrounding land users due to 

the presence of the mine 

(impact on tourism, sense of 

Social Construction 
(Moderate 

Negative) -78 

� Refer to recommendations of relevant specialist 

studies (Appendix J; Appendix D; and Appendix 

S) 

� Undertake continuous information sharing and 

(Minor Negative) 

-36 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

place etc.)  consultation with adjacent/affected farm owners 

and communities, potentially through community 

liaison  staff and establishing a community forum 

� Implement measures to create an environment 

that can contribute positively to stakeholders 

affected by it (e.g. anti-poaching assistance and 

community forums for reporting any perceived 

biophysical impacts) 

� Implement grievance mechanisms to report 

changes in water quality/quantity, air quality or 

vibrations 

Opposition from stakeholders 

because of perceived negative 

impacts 

Social Construction 
(Minor 

Negative) -48 

� Communicate commitments to communities 

regarding LED plans 

� Transparency regarding employment practices 

� Monitor community attitudes to anticipate/prevent 

active opposition 

� Appoint a Community Liaison Officer to enhance 

communication. It is preferable that this person be 

recruited from within the local community and not 

from individuals currently employed at Pamish or 

the Bakenberg Traditional Authority 

� Establish a community forum, comprising local 

community leaders, neighbouring land owners, 

Pamish representatives and representatives from 

local authorities including the local municipality 

and law enforcement 

(Minor Positive) 

+55 
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Table 11-2: Assessment of each identified impact during the operational phase 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

Activity 10: Development of Open Pits 

The development of the open 

pits (and associated activities) 

will continuously change the 

topography and will be visible to 

nearby receptors 

Visual Operation 
(Major 

Negative) -126 

� Only remove overburden when and where 

necessary 

� Plant fast-growing indigenous vegetation in areas 

where it can conceal the stockpiles and reduce 

dust generation 

� Ensure vegetation screens of indigenous trees 

(e.g. Acacias, Combretums, Ficus, Pendulina, 

Rhus Lancea and Terminalias) are built close to 

receptors (residential areas and roads) and 

maintained 

� Ensure low and lower grade stockpiles do not 

exceed the proposed height of 70 m 

� Apply dust suppression techniques to limit the 

dust created by blasting and from the stockpiles 

� If operational and mining activities take place at 

night, down lighting must be implemented to 

minimise light pollution 

(Major 

Negative) -112 

Loss of topsoil as a resource Soil Operation 
(Moderate 

Negative) -91 

� Follow adequate soil stripping guidelines (refer to 

Appendix F and Appendix V) 

� The topsoil should be stripped by means of an 

excavator bucket, and loaded onto dump trucks 

� Topsoil stockpiles are to be kept to a maximum 

height of 30 m 

� Topsoil is to be stripped when the soil is dry, as to 

reduce compaction 

(Negligible 

Negative) -30 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� The top 0.3 m of the soil profile should be 

stripped first and stockpiled separately (to be 

stockpiled in the soils stockpile area identified on 

the infrastructure plan, but this must be split into 

the four stockpiles described in Appendix F) 

� The subsoil approximately 0.3 - 1.2 m thick will 

then be stripped and stockpiled separately 

� Soils to be stripped according to the soil stripping 

ratios and stockpiled accordingly 

� Foundation excavated soil should also be 

stockpiled 

� Stockpiles are to be maintained in a fertile and 

erosion free state by sampling and analysing 

annually for macro nutrients and pH, and 

vegetating the stockpiles to reduce erosion 

� The handling of the stripped topsoil will be 

minimized to ensure the soil's structure does not 

deteriorate 

� Compaction of the removed topsoil must be 

avoided by prohibiting traffic on stockpiles 

� Prevent unauthorised borrowing of stockpiled soil 

� The stockpiles will be vegetated (details 

contained in Appendix V) to reduce the risk of 

erosion, prevent weed growth and to reinstitute 

the ecological processes within the soil 

� Ensure proper storm water management designs 

are in place 

� Access routes are to be kept to a minimum as to 

reduce any unnecessary compaction from 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

occurring 

� If erosion occurs, corrective actions (erosion 

berms) must be taken to minimize any further 

erosion from taking place 

� Only the designated access routes are to be used 

� Implement land rehabilitation measures as 

defined in Appendix V 

Loss of land capability and land 

use 
Soil Operation 

(Major 

Negative) -112 

� No land capability mitigation is possible during the 

operational phase and operational phases 

because the land use is changed from agriculture 

to open pit mining 

(Major 

Negative) -112 

Reduction in catchment yield 
Surface 

water 
Operation 

(Minor 

Negative) -42 
� None recommended 

(Minor 

Negative) -42 

Runoff could results in 

contamination of rivers 

Surface 

water 
Operation 

(Minor 

Negative) -70 

� All the dirty water emanating from the dirty water 

areas must be stored in the PCDs for re-use 

within the mine so as to prevent unnecessary 

discharge into the environment 

� Should the contained water be more than the 

water use requirement, the Best Practice 

Guidelines advises that the water be recycled or 

as the last resort be treated to acceptable levels 

and discharged either to the natural environment 

or be supplied to other industries as a lower 

grade of water 

� All clean and dirty water must be separated (GN 

R.704 requirements). Clean water emanating 

from upstream of the mine will be diverted away 

(Minor 

Negative) -36 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

and discharged to the nearby watercourse or 

environment, while dirty water emanating from the 

mine area needs to be captured and contained. 

The clean water and dirty water controls must be 

sized to accommodate the 1:50 year storm event 

(GN R.704, 1999) 

� All runoff emanating from the dirty water areas 

which include, low grade stockpiles, high grade 

stockpiles, plant area, WRD will need to be 

conveyed first to a silt trap before entering the 

containment facility e.g. PCD and the storm water 

dam 

� The removed topsoil must be covered or 

vegetated as soon as possible to prevent 

sediment erosion 

� Two diversions were identified, one located 

upstream of Pit 1, while the other located along 

the north western boundary of the TSF. The 

diversions need to be sized to accommodate the 

1:100 year storm event, this will prevent flooding 

of infrastructure during a 1:100 year storm event 

(see Plan 7, Appendix G for the Storm Water 

Management Plan layout) 

� Proposed mitigation measures for flooding 

include a river diversion located alongside the 

north-western boundary of the existing TSF (see 

Plan 7, Appendix G), increasing the culvert 

capacity of the culvert (C01) located along 

Tributary E, repositioning of the lower grade 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

stockpile southwest of the Borobela River, and a 

river diversion located upstream of Pit 1, to 

capture and convey runoff around the eastern 

boundary of Pit 1 into the Borobela River (Plan 7, 

Appendix G); 

� The river diversion shown as "river diversion 15 - 

16" (Plan 7, Appendix G) should be designed to 

cater for the 1:100 year peak discharge of 

23 m3/s. The river diversion needs to extend from 

the upstream culvert located at node 15 to the 

downstream culvert on the D4387 road, at node 

16. During final design, energy dissipation 

structures should be constructed at the outlet of 

the channel, so as to cater for high velocities due 

to the river diversion 

� At culvert C01 the capacity needs to be 

increased. This is due to cross sectional drainage 

profile of Tributary E being insufficient to contain 

the 1:100 year discharge. As a result overbank 

flow occurs on the right bank, flooding the south 

eastern portion of the TSF area, while extending 

further southwest. The culvert C01 therefore 

needs to be sized to safely handle the 1 in 100 

year peak flow (129.03 m3/s) 

� Repositioning of the lower grade stockpile 

southwest of the Borobela River is required, as 

flood inundation is anticipated (Plan 6, Appendix 

G). It is therefore recommended that the 

mentioned infrastructure falls outside of the 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

demarcated 1 in 100 year floodline or 100 m 

buffer, whichever is greater 

� A river diversion is required to be constructed 

along the eastern boundary of Pit 1, so as to 

prevent flooding of the pit. This diversion is to be 

sized to contain the 1:100 year flood event which 

amounts to 16.85 m3/s. The mentioned river 

diversion is shown as "river diversion 9 - 10" 

(Plan 7, Appendix G) 

Dewatering of pits will lower the 

groundwater levels in the 

surrounding area 

Groundwater Operation 
(Moderate 

Negative) -78 

� Dewatering of the open pits should cease when 

mining stops 

(Minor 

Negative) -40 

Drilling and blasting will lead to 

the generation of fugitive dust, 

PM10 and PM2.5 

Air Quality Operation 
(Minor 

Negative) -72 

� Roads should be wetted frequently by means of a 

water bowser to suppress dust 

� Additional dust suppression should be done 

during the dry season (March to October) and 

during periods when the wind speed exceeds 

5.4 m/s 

� Silt screens could be utilised to capture small 

particles being washed down slopes 

(Minor 

Negative) -40 

Water quantity impact and 

potential loss of wetland 

functionality 

Wetlands Operation 
(Moderate 

Negative) -105 

� There is no mitigation for the loss of wetland 

habitat. However, it is important to protect the 

wetlands and at least their 100 m buffer zone that 

are not designated to be destroyed by the mining 

footprint. This mitigation will minimise the direct 

impacts to the ecological functioning of the 

wetlands from the immediately adjacent mining 

(Moderate 

Negative) -98 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

activities 

� The mining footprint must be kept to a small an 

area as possible to ensure as small an area of the 

catchment of the wetlands is removed from the 

water cycle 

Deterioration of water quality 

due to erosion, sediment 

transport and atmospheric 

deposition 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -65 

� Surface water management as per Appendix G 

� Reduce the contact time of water with deep soils, 

rock dumps or other contaminated material 

(Minor 

Negative) -50 

Mining machinery and vehicles 

will increase ambient noise 

levels at surrounding noise 

sensitive receptors 

Noise Operation 
(Negligible 

Negative) -30 

� Mining related machines and vehicles to be 

serviced to the designed requirements of the 

machinery/vehicles to ensure noise suppression 

mechanisms are effective e.g. installed exhaust 

mufflers 

� Installation of low noise rollers on the conveyor 

belt system 

� Cladding the conveyor system with sound 

attenuating material 

� Environmental noise monitoring to establish 

compliance with the regulations and to verify the 

predicted noise levels 

� Switching off equipment when not in use 

(Negligible 

Negative) -27 

Ground vibration could damage 

houses 
Blasting Operation 

(Minor 

Negative) -44 

� Reduce Charge Mass/Delay over decreasing 

distance towards the Point of Interest of concern, 

Relocate Point of Interest of concern at least 

500 m 

(Minor 

Negative) -44 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

Ground vibration could damage 

boreholes 
Blasting Operation 

(Negligible 

Negative) -6 

� Reduce Charge Mass/Delay over decreasing 

distance towards Point of Interest of concern, re-

drill boreholes further away 

(Negligible 

Negative) -6 

Ground vibration could damage 

roads 
Blasting Operation 

(Moderate 

Negative) -78 

� Reduce Charge Mass/Delay over decreasing 

distance towards Point of Interest of concern, 

Reroute roads to be at least 500 m away from pit 

(Minor 

Negative) -44 

Air blast could damage houses Blasting Operation 
(Negligible 

Negative) -14 

� Reduce Charge Mass/Delay over decreasing 

distance towards Point of Interest of concern 

(Negligible 

Negative) -14 

Fly rock could damage houses Blasting Operation 
(Negligible 

Negative) -7 

� Increase stemming length, controls put in place 

for management of stemming lengths 

(Negligible 

Negative) -7 

Impact of fly rock on roads Blasting Operation 
(Moderate 

Negative) -84 

� Increase stemming length, controls put in place 

for management of stemming lengths 

(Negligible 

Negative) -20 

Impact of noxious fumes on 

houses 
Blasting Operation 

(Negligible 

Negative) -33 

� Use correct product 

� Control product quality 

� Prevent sleep time for charged blast holes 

� Same day charge and blast (the supplier must 

produce quality certificates for the product to be 

used). The correct product will have to be 

selected as to match the type of blasting to be 

done. The use of only ANFO and not emulsion 

because of costs may not be good idea when 

blast holes are wet of have water. It is preferred 

that blast holes must be charged and blasted on 

the same day. Blasts standing over to a next day 

may be problematic especially when water is 

present and in oxidised material. This is prone to 

(Negligible 

Negative) -33 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 352 

 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

yield fumes and should be prevented as far as 

possible 

Alteration in Stone Age 

landscape in development 

footprint 

Heritage Operation 
(Moderate 

Negative) -77 

� The Stone Age Landscape should be mitigated 

through detailed recording that may include 

sampling by augering or Shovel Test Pits to 

establish if subsurface deposit exists within the 

development footprint. The proposed mitigation 

measures will require a NHRA Section 35 Permit 

issued by SAHRA to a qualified archaeologist 

� While proposed mitigation measures are 

intrusive, they will preserve identified resources 

through record and contribute to the 

understanding of the Stone Age Landscape of the 

study area 

(Negligible 

Positive) +24 

Indirect impact on Late Farming 

Community sites 
Heritage Operation 

(Moderate 

Negative) -95 

� Adequately record the structure through 

archaeological mitigation and detailed recording 

to preserve the site through documentation. The 

proposed mitigation measures will require a 

NHRA Section 35 Permit issued by SAHRA to a 

qualified archaeologist 

(Moderate 

Positive) +91 

Activity 11: Development of WRDs 

The development of the WRDs 

and associated windblown dust 

will be visible to nearby 

receptors 

Visual Operation 
(Moderate 

Negative) -84 

� Overburden should only be removed when and 

where necessary 

� Ensure waste rock dumps do not exceed the 

proposed height of 18 m 

� Apply dust suppression techniques to limit the 

(Minor 

Negative) -66 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

dust from dumps 

� Plant fast-growing indigenous vegetation in areas 

where it can conceal the stockpiles and reduce 

dust generation 

� Ensure vegetation screens of indigenous trees 

(e.g. Acacias, Combretums, Ficus, Pendulina, 

Rhus Lancea and Terminalias) are built close to 

receptors (residential areas and roads) and 

maintained 

Loss of topsoil as a resource Soil Operation 
(Moderate 

Negative) -91 

� Follow adequate soil stripping guidelines (refer to 

Appendix F and Appendix V) 

� The topsoil should be stripped by means of an 

excavator bucket, and loaded onto dump trucks 

� Topsoil stockpiles are to be kept to a maximum 

height of 30 m 

� Topsoil is to be stripped when the soil is dry, as to 

reduce compaction 

� The top 0.3 m of the soil profile should be 

stripped first and stockpiled separately (to be 

stockpiled in the soils stockpile area identified on 

the infrastructure plan, but this must be split into 

the four stockpiles described in Appendix F) 

� The subsoil approximately 0.3 - 1.2 m thick will 

then be stripped and stockpiled separately 

� Soils to be stripped according to the soil stripping 

ratios and stockpiled accordingly 

� Foundation excavated soil should also be 

stockpiled 

(Negligible 

Negative) -30 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Stockpiles are to be maintained in a fertile and 

erosion free state by sampling and analysing 

annually for macro nutrients and pH, and 

vegetating the stockpiles to reduce erosion 

� The handling of the stripped topsoil will be 

minimized to ensure the soil's structure does not 

deteriorate 

� Compaction of the removed topsoil must be 

avoided by prohibiting traffic on stockpiles 

� Prevent unauthorised borrowing of stockpiled soil 

� The stockpiles will be vegetated (details 

contained in Appendix V) to reduce the risk of 

erosion, prevent weed growth and to reinstitute 

the ecological processes within the soil 

� Ensure proper storm water management designs 

are in place 

� Access routes are to be kept to a minimum as to 

reduce any unnecessary compaction from 

occurring 

� If erosion occurs, corrective actions (erosion 

berms) must be taken to minimize any further 

erosion from taking place 

� Only the designated access routes are to be used 

� Implement land rehabilitation measures as 

defined in Appendix V 

Loss of land capability and land 

use 
Soil Operation 

(Major 

Negative) -112 

� No land capability mitigation is possible during the 

operational phase because the land use is 

changed from agriculture to open pit mining 

(Major 

Negative) -112 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

Reduction in catchment yield 
Surface 

water 
Operation 

(Minor 

Negative) -42 
� None recommended 

(Minor 

Negative) -42 

Runoff could results in 

contamination of rivers 

Surface 

water 
Operation 

(Minor 

Negative) -70 

� All the dirty water emanating from the dirty water 

areas must be stored in the PCDs for re-use 

within the mine so as to prevent unnecessary 

discharge into the environment 

� Should the contained water be more than the 

water use requirement, the Best Practice 

Guidelines advises that the water be recycled or 

as the last resort be treated to acceptable levels 

and discharged either to the natural environment 

or be supplied to other industries as a lower 

grade of water 

� All clean and dirty water must be separated (GN 

R.704 requirements). Clean water emanating 

from upstream of the mine will be diverted away 

and discharged to the nearby watercourse or 

environment, while dirty water emanating from the 

mine area needs to be captured and contained. 

The clean water and dirty water controls must be 

sized to accommodate the 1:50 year storm event 

(GN R.704, 1999) 

� All runoff emanating from the dirty water areas 

which include, low grade stockpiles, high grade 

stockpiles, plant area, WRD will need to be 

conveyed first to a silt trap before entering the 

containment facility e.g. PCD and the storm water 

dam 

(Minor 

Negative) -36 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� The removed topsoil must be covered or 

vegetated as soon as possible to prevent 

sediment erosion 

� Two diversions were identified, one located 

upstream of Pit 1, while the other located along 

the north western boundary of the TSF. The 

diversions need to be sized to accommodate the 

1:100 year storm event, this will prevent flooding 

of infrastructure during a 1:100 year storm event 

(see Plan 7, Appendix G for the Storm Water 

Management Plan layout) 

� Proposed mitigation measures for flooding 

include a river diversion located alongside the 

north-western boundary of the existing TSF (see 

Plan 7, Appendix G), increasing the culvert 

capacity of the culvert (C01) located along 

Tributary E, repositioning of the lower grade 

stockpile southwest of the Borobela River, and a 

river diversion located upstream of Pit 1, to 

capture and convey runoff around the eastern 

boundary of Pit 1 into the Borobela River (Plan 7, 

Appendix G); 

� The river diversion shown as "river diversion 15 - 

16" (Plan 7, Appendix G) should be designed to 

cater for the 1:100 year peak discharge of 

23 m3/s. The river diversion needs to extend from 

the upstream culvert located at node 15 to the 

downstream culvert on the D4387 road, at node 

16. During final design, energy dissipation 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

structures should be constructed at the outlet of 

the channel, so as to cater for high velocities due 

to the river diversion 

� At culvert C01 the capacity needs to be 

increased. This is due to cross sectional drainage 

profile of Tributary E being insufficient to contain 

the 1:100 year discharge. As a result overbank 

flow occurs on the right bank, flooding the south 

eastern portion of the TSF area, while extending 

further southwest. The culvert C01 therefore 

needs to be sized to safely handle the 1:100 year 

peak flow (129.03 m3/s) 

� Repositioning of the lower grade stockpile 

southwest of the Borobela River is required, as 

flood inundation is anticipated (Plan 6, Appendix 

G). It is therefore recommended that the 

mentioned infrastructure falls outside of the 

demarcated 1:100 year floodline or 100 m buffer, 

whichever is greater 

� A river diversion is required to be constructed 

along the eastern boundary of Pit 1, so as to 

prevent flooding of the pit. This diversion is to be 

sized to contain the 1:100 year flood event which 

amounts to 16.85 m3/s. The mentioned river 

diversion is shown as "river diversion 9 - 10" 

(Plan 7, Appendix G) 

Groundwater contamination due 

to poor quality seepage 
Groundwater Operation 

(Moderate 

Negative) -78 

� Prevent/contain groundwater pollution as far as 

practically possible 

(Moderate 

Negative) -78 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

PM10 and PM2.5 will be 

generated when material is 

dump 

Air Quality Operation 
(Negligible 

Negative) -35 

� Dust suppression during unloading of waste 

rocks, with water sprays 

(Negligible 

Negative) -28 

Deterioration of water quality 

due to erosion, sediment 

transport and atmospheric 

deposition 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -65 

� Surface water management as per Appendix G 

� Reduce the contact time of water with deep soils, 

rock dumps or other contaminated material 

(Minor 

Negative) -50 

Mining machinery and vehicles 

will increase ambient noise 

levels at surrounding noise 

sensitive receptors 

Noise Operation 
(Negligible 

Negative) -30 

� Mining related machines and vehicles to be 

serviced to the designed requirements of the 

machinery/vehicles to ensure noise suppression 

mechanisms are effective e.g. installed exhaust 

mufflers 

� Installation of low noise rollers on the conveyor 

belt system 

� Cladding the conveyor system with sound 

attenuating material 

� Environmental noise monitoring to establish 

compliance with the regulations and to verify the 

predicted noise levels 

� Switching off equipment when not in use 

(Negligible 

Negative) -27 

Activity 12: Concentrator Plant Including Crushing, Grinding and Screening 

Operation of the concentrator 

plant and associated activities 

(including dust and lighting) will 

have an impact on the nearby 

receptors 

Visual Operation 
(Minor 

Negative) -60 

� Apply dust suppression techniques to limit the 

dust from the plant 

� Surface infrastructure should be painted natural 

hues so as to blend into the surrounding 

landscape where possible 

(Minor 

Negative) -45 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Pylons and metal structures should be galvanised 

so as to weather to a matt grey finish rather than 

be painted silver. If the pylons and metal 

structures are painted, it is recommended that a 

neutral matt finish be used 

� If operational and mining activities take place at 

night, down lighting must be implemented to 

minimise light pollution 

Reduction in catchment yield 
Surface 

water 
Operation 

(Minor 

Negative) -42 
� None recommended 

(Minor 

Negative) -42 

Runoff could results in 

contamination of rivers 

Surface 

water 
Operation 

(Minor 

Negative) -70 

� All the dirty water emanating from the dirty water 

areas must be stored in the PCDs for re-use 

within the mine so as to prevent unnecessary 

discharge into the environment 

� Should the contained water be more than the 

water use requirement, the Best Practice 

Guidelines advises that the water be recycled or 

as the last resort be treated to acceptable levels 

and discharged either to the natural environment 

or be supplied to other industries as a lower 

grade of water 

� All clean and dirty water must be separated (GN 

R.704 requirements). Clean water emanating 

from upstream of the mine will be diverted away 

and discharged to the nearby watercourse or 

environment, while dirty water emanating from the 

mine area needs to be captured and contained. 

(Minor 

Negative) -36 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

The clean water and dirty water controls must be 

sized to accommodate the 1:50 year storm event 

(GN R.704, 1999) 

� All runoff emanating from the dirty water areas 

which include, low grade stockpiles, high grade 

stockpiles, plant area, WRD will need to be 

conveyed first to a silt trap before entering the 

containment facility e.g. PCD and the storm water 

dam 

� The removed topsoil must be covered or 

vegetated as soon as possible to prevent 

sediment erosion 

� Two diversions were identified, one located 

upstream of Pit 1, while the other located along 

the north western boundary of the TSF. The 

diversions need to be sized to accommodate the 

1:100 year storm event, this will prevent flooding 

of infrastructure during a 1:100 year storm event 

(see Plan 7, Appendix G for the Storm Water 

Management Plan layout) 

� Proposed mitigation measures for flooding 

include a river diversion located alongside the 

north-western boundary of the existing TSF (see 

Plan 7, Appendix G), increasing the culvert 

capacity of the culvert (C01) located along 

Tributary E, repositioning of the lower grade 

stockpile southwest of the Borobela River, and a 

river diversion located upstream of Pit 1, to 

capture and convey runoff around the eastern 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

boundary of Pit 1 into the Borobela River (Plan 7, 

Appendix G); 

� The river diversion shown as "river diversion 15 - 

16" (Plan 7, Appendix G) should be designed to 

cater for the 1:100 year peak discharge of 

23 m3/s. The river diversion needs to extend from 

the upstream culvert located at node 15 to the 

downstream culvert on the D4387 road, at node 

16. During final design, energy dissipation 

structures should be constructed at the outlet of 

the channel, so as to cater for high velocities due 

to the river diversion 

� At culvert C01 the capacity needs to be 

increased. This is due to cross sectional drainage 

profile of Tributary E being insufficient to contain 

the 1:100 year discharge. As a result overbank 

flow occurs on the right bank, flooding the south 

eastern portion of the TSF area, while extending 

further southwest. The culvert C01 therefore 

needs to be sized to safely handle the 1:100 year 

peak flow (129.03 m3/s) 

� Repositioning of the lower grade stockpile 

southwest of the Borobela River is required, as 

flood inundation is anticipated (Plan 6, Appendix 

G). It is therefore recommended that the 

mentioned infrastructure falls outside of the 

demarcated 1:100 year floodline or 100 m buffer, 

whichever is greater 

� A river diversion is required to be constructed 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

along the eastern boundary of Pit 1, so as to 

prevent flooding of the pit. This diversion is to be 

sized to contain the 1:100 year flood event which 

amounts to 16.85 m3/s. The mentioned river 

diversion is shown as "river diversion 9 - 10" 

(Plan 7, Appendix G) 

Crushing and grinding of 

materials will lead to fugitive 

dust emissions, PM10 and 

PM2.5 

Air Quality Operation 
(Moderate 

Negative) -84 

� Make use of water sprays to suppress dust at 

crushing, grinding and screening points 

� Enclose dust generating areas as far as possible 

to limit dust emissions 

(Minor 

Negative) -40 

Mining machinery and vehicles 

will increase ambient noise 

levels at surrounding noise 

sensitive receptors 

Noise Operation 
(Negligible 

Negative) -30 

� Mining related machines and vehicles to be 

serviced to the designed requirements of the 

machinery/vehicles to ensure noise suppression 

mechanisms are effective e.g. installed exhaust 

mufflers 

� Installation of low noise rollers on the conveyor 

belt system 

� Cladding the conveyor system with sound 

attenuating material 

� Environmental noise monitoring to establish 

compliance with the regulations and to verify the 

predicted noise levels 

� Switching off equipment when not in use 

(Negligible 

Negative) -27 

Activity 13: Conveyor Belts at Crushing and Grinding Sections 

Pollution and water quality 

deterioration due to mining and 
Wetlands Operation 

(Moderate 

Negative) -102 
� Protection of 100 m buffer of the wetlands not 

designated to be destroyed by the mining 

(Minor 

Negative) -52 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

processing activities in and 

around wetlands 

footprint. This mitigation will minimise the direct 

impacts to the ecological functioning of the 

wetlands from the immediately adjacent mining 

activities 

� Storm water management as per the 

Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/ or trenches should be constructed to 

prevent any pollutants from entering the wetlands 

according to the Management Plan and should 

not be placed in the buffer zone of the wetlands.  

� The dirty water trench that is designated to 

interact with the Borabela floodplain (according to 

the mine plan) should be re-designed so that it 

does not go into the wetland nor its 100 m buffer 

area 

Deterioration of water quality 

due to erosion, sediment 

transport and atmospheric 

deposition 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -65 

� Surface water management as per Appendix G 

� Reducing the contact time of water with deep 

soils, rock dumps or other contaminated material 

(Minor 

Negative) -50 

Mining machinery and vehicles 

will increase ambient noise 

levels at surrounding noise 

sensitive receptors 

Noise Operation 
(Negligible 

Negative) -30 

� Mining related machines and vehicles to be 

serviced to the designed requirements of the 

machinery/vehicles to ensure noise suppression 

mechanisms are effective e.g. installed exhaust 

mufflers 

� Installation of low noise rollers on the conveyor 

belt system 

(Negligible 

Negative) -27 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Cladding the conveyor system with sound 

attenuating material 

� Environmental noise monitoring to establish 

compliance with the regulations and to verify the 

predicted noise levels 

� Switching off equipment when not in use 

Activity 14: Loading and Hauling of Waste Rock 

Vehicular activity (and dust) on 

the haul roads will be visible to 

nearby receptors 

Visual Operation 
(Minor 

Negative) -45 

� Roads should be wetted daily by means of a 

water bowser to suppress dust 

� Additional dust control measures must be 

implemented when wind speeds of 5.4 m/s and 

stronger occur (expected between July and 

December) as well as during the dry months (May 

to August) 

(Minor 

Negative) -36 

Reduction in catchment yield 
Surface 

water 
Operation 

(Minor 

Negative) -42 
� None recommended 

(Minor 

Negative) -42 

Runoff could results in 

contamination of rivers 

Surface 

water 
Operation 

(Minor 

Negative) -70 

� All the dirty water emanating from the dirty water 

areas must be stored in the PCDs for re-use 

within the mine so as to prevent unnecessary 

discharge into the environment 

� Should the contained water be more than the 

water use requirement, the Best Practice 

Guidelines advises that the water be recycled or 

as the last resort be treated to acceptable levels 

and discharged either to the natural environment 

or be supplied to other industries as a lower 

(Minor 

Negative) -36 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

grade of water 

� All clean and dirty water must be separated (GN 

R.704 requirements). Clean water emanating 

from upstream of the mine will be diverted away 

and discharged to the nearby watercourse or 

environment, while dirty water emanating from the 

mine area needs to be captured and contained. 

The clean water and dirty water controls must be 

sized to accommodate the 1:50 year storm event 

(GN R.704, 1999) 

� All runoff emanating from the dirty water areas 

which include, low grade stockpiles, high grade 

stockpiles, plant area, WRD will need to be 

conveyed first to a silt trap before entering the 

containment facility e.g. PCD and the storm water 

dam 

� The removed topsoil must be covered or 

vegetated as soon as possible to prevent 

sediment erosion 

� Two diversions were identified, one located 

upstream of Pit 1, while the other located along 

the north western boundary of the TSF. The 

diversions need to be sized to accommodate the 

1:100 year storm event, this will prevent flooding 

of infrastructure during a 1:100 year storm event 

(see Plan 7, Appendix G for the Storm Water 

Management Plan layout) 

� Proposed mitigation measures for flooding 

include a river diversion located alongside the 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

north-western boundary of the existing TSF (see 

Plan 7, Appendix G), increasing the culvert 

capacity of the culvert (C01) located along 

Tributary E, repositioning of the lower grade 

stockpile southwest of the Borobela River, and a 

river diversion located upstream of Pit 1, to 

capture and convey runoff around the eastern 

boundary of Pit 1 into the Borobela River (Plan 7, 

Appendix G); 

� The river diversion shown as "river diversion 15 - 

16" (Plan 7, Appendix G) should be designed to 

cater for the 1:100 year peak discharge of 

23 m3/s. The river diversion needs to extend from 

the upstream culvert located at node 15 to the 

downstream culvert on the D4387 road, at node 

16. During final design, energy dissipation 

structures should be constructed at the outlet of 

the channel, so as to cater for high velocities due 

to the river diversion 

� At culvert C01 the capacity needs to be 

increased. This is due to cross sectional drainage 

profile of Tributary E being insufficient to contain 

the 1:100 year discharge. As a result overbank 

flow occurs on the right bank, flooding the south 

eastern portion of the TSF area, while extending 

further southwest. The culvert C01 therefore 

needs to be sized to safely handle the 1:100 year 

peak flow (129.03 m3/s) 

� Repositioning of the lower grade stockpile 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

southwest of the Borobela River is required, as 

flood inundation is anticipated (Plan 6, Appendix 

G). It is therefore recommended that the 

mentioned infrastructure falls outside of the 

demarcated 1:100 year floodline or 100 m buffer, 

whichever is greater 

� A river diversion is required to be constructed 

along the eastern boundary of Pit 1, so as to 

prevent flooding of the pit. This diversion is to be 

sized to contain the 1 in 100 year flood event 

which amounts to 16.85 m3/s. The mentioned 

river diversion is shown as "river diversion 9 - 10" 

(Plan 7, Appendix G) 

Vehicle activities on the haul 

road will result in the generation 

of TSP, PM10 and PM2.5 

Air Quality Operation 
(Moderate 

Negative) -78 
� Dust suppression along roads 

(Minor 

Negative) -44 

Establishment of alien plants 

and increased incidence of road 

kill 

Fauna & 

Flora 
Operation 

(Minor 

Negative) -40 

� Implement an Alien Invasive Management Plan 

and ensure that the site is monitored for alien 

plant species establishment 

� A speed limit of 40 km/hr should be enforced to 

reduce the risk of roadkill incidents 

� In the event that an animal is killed by a vehicle, 

the incident should be reported immediately to the 

mine's environmental officer. Roadkill incidents 

should be monitored and reported to the 

Endangered Wildlife Trust at: 

https://www.ewt.org.za/WTP/material.html. The 

(Minor 

Negative) -40 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

EWT Wildlife and Roads Project is an initiative 

aimed at investigating the effects of roadkill on 

wildlife populations in South Africa. Should certain 

stretches of road experience high numbers of 

roadkill, signage and speed bumps should be 

erected 

Pollution and water quality 

deterioration due to mining and 

processing activities in and 

around wetlands 

Wetlands Operation 
(Moderate 

Negative) -102 

� Protection of 100 m buffer of the wetlands not 

designated to be destroyed by the mining 

footprint. This mitigation will minimise the direct 

impacts to the ecological functioning of the 

wetlands from the immediately adjacent mining 

activities 

� Storm water management as per the 

Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/ or trenches should be constructed to 

prevent any pollutants from entering the wetlands 

according to the Management Plan and should 

not be placed in the buffer zone of the wetlands 

� The dirty water trench that is designated to 

interact with the Borabela floodplain (according to 

the mine plan) should be re-designed so that it 

does not go into the wetland nor its 100 m buffer 

area 

(Minor 

Negative) -52 

Deterioration in habitat quality 

due to sedimentation of rivers 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -44 

� The use of erosion prevention measures e.g. 

erosion berms, gabions etc.  

� Silt screens could be utilised to capture small 

(Negligible 

Negative) -27 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

particles being washed down slope  

� Surface water management as per Appendix G 

Mining machinery and vehicles 

will increase ambient noise 

levels at surrounding noise 

sensitive receptors 

Noise Operation 
(Negligible 

Negative) -30 

� Mining related machines and vehicles to be 

serviced to the designed requirements of the 

machinery/vehicles to ensure noise suppression 

mechanisms are effective e.g. installed exhaust 

mufflers 

� Installation of low noise rollers on the conveyor 

belt system 

� Cladding the conveyor system with sound 

attenuating material 

� Environmental noise monitoring to establish 

compliance with the regulations and to verify the 

predicted noise levels 

� Switching off equipment when not in use 

(Negligible 

Negative) -27 

Activity 15: TSF and Return Water Dam 

Development and operation of 

the TSF will be visible to the 

nearby receptors 

Visual Operation 
(Moderate 

Negative) -84 

� Plant fast-growing indigenous vegetation in areas 

where it can conceal the stockpiles and reduce 

dust generation 

� Ensure tailings storage facility do not exceed the 

proposed height of 30 m  

� Ensure vegetation screens of indigenous trees 

(e.g. Acacias, Combretums, Ficus, Pendulina, 

Rhus Lancea and Terminalias) are built close to 

receptors (residential areas and roads) and 

maintained 

� If operational and mining activities take place at 

(Minor 

Negative) -66 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

night, down lighting must be implemented to 

minimise light pollution 

Reduction in catchment yield 
Surface 

water 
Operation 

(Minor 

Negative) -42 
� None recommended 

(Minor 

Negative) -42 

Runoff could results in 

contamination of rivers 

Surface 

water 
Operation 

(Minor 

Negative) -70 

� All the dirty water emanating from the dirty water 

areas must be stored in the PCDs for re-use 

within the mine so as to prevent unnecessary 

discharge into the environment 

� Should the contained water be more than the 

water use requirement, the Best Practice 

Guidelines advises that the water be recycled or 

as the last resort be treated to acceptable levels 

and discharged either to the natural environment 

or be supplied to other industries as a lower 

grade of water 

� All clean and dirty water must be separated (GN 

R.704 requirements). Clean water emanating 

from upstream of the mine will be diverted away 

and discharged to the nearby watercourse or 

environment, while dirty water emanating from the 

mine area needs to be captured and contained. 

The clean water and dirty water controls must be 

sized to accommodate the 1:50 year storm event 

(GN R.704, 1999) 

� All runoff emanating from the dirty water areas 

which include, low grade stockpiles, high grade 

stockpiles, plant area, WRD will need to be 

(Minor 

Negative) -36 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

conveyed first to a silt trap before entering the 

containment facility e.g. PCD and the storm water 

dam 

� The removed topsoil must be covered or 

vegetated as soon as possible to prevent 

sediment erosion 

� Two diversions were identified, one located 

upstream of Pit 1, while the other located along 

the north western boundary of the TSF. The 

diversions need to be sized to accommodate the 

1:100 year storm event, this will prevent flooding 

of infrastructure during a 1:100 year storm event 

(see Plan 7, Appendix G for the Storm Water 

Management Plan layout) 

� Proposed mitigation measures for flooding 

include a river diversion located alongside the 

north-western boundary of the existing TSF (see 

Plan 7, Appendix G), increasing the culvert 

capacity of the culvert (C01) located along 

Tributary E, repositioning of the lower grade 

stockpile southwest of the Borobela River, and a 

river diversion located upstream of Pit 1, to 

capture and convey runoff around the eastern 

boundary of Pit 1 into the Borobela River (Plan 7, 

Appendix G); 

� The river diversion shown as "river diversion 15 - 

16" (Plan 7, Appendix G) should be designed to 

cater for the 1:100 year peak discharge of 

23 m3/s. The river diversion needs to extend from 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

the upstream culvert located at node 15 to the 

downstream culvert on the D4387 road, at node 

16. During final design, energy dissipation 

structures should be constructed at the outlet of 

the channel, so as to cater for high velocities due 

to the river diversion 

� At culvert C01 the capacity needs to be 

increased. This is due to cross sectional drainage 

profile of Tributary E being insufficient to contain 

the 1:100 year discharge. As a result overbank 

flow occurs on the right bank, flooding the south 

eastern portion of the TSF area, while extending 

further southwest. The culvert C01 therefore 

needs to be sized to safely handle the 1:100 year 

peak flow (129.03 m3/s) 

� Repositioning of the lower grade stockpile 

southwest of the Borobela River is required, as 

flood inundation is anticipated (Plan 6, Appendix 

G). It is therefore recommended that the 

mentioned infrastructure falls outside of the 

demarcated 1:100 year floodline or 100 m buffer, 

whichever is greater 

� A river diversion is required to be constructed 

along the eastern boundary of Pit 1, so as to 

prevent flooding of the pit. This diversion is to be 

sized to contain the 1:100 year flood event which 

amounts to 16.85 m3/s. The mentioned river 

diversion is shown as "river diversion 9 - 10" 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 373 

 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

(Plan 7, Appendix G) 

Groundwater contamination due 

to poor quality seepage 
Groundwater Operation 

(Moderate 

Negative) -78 

� Prevent/contain groundwater pollution as far as 

practically possible 

� Implement a water management plan, including 

monitoring 

� Construction of pollution and containment/storage 

facilities should be in line with NEM:WA 

(Moderate 

Negative) -78 

Vehicle movement along the 

road and wind-blown dry tailings 

material will generate TSP, 

PM10 and PM2.5 

Air Quality Operation 
(Moderate 

Negative) -84 

� Periodic wetting daily 

� Additional dust control measures must be 

implemented when wind speeds of 5.4m/s and 

stronger occur (expected between July and 

December) as well as during the dry months (May 

to August) 

(Minor 

Negative) -44 

Pollution and water quality 

deterioration due to mining and 

processing activities in and 

around wetlands 

Wetlands Operation 
(Moderate 

Negative) -102 

� Protection of 100 m buffer of the wetlands not 

designated to be destroyed by the mining 

footprint. This mitigation will minimise the direct 

impacts to the ecological functioning of the 

wetlands from the immediately adjacent mining 

activities 

� Storm water management as per the 

Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/or trenches should be constructed to 

prevent any pollutants from entering the wetlands 

according to the Management Plan and should 

not be placed in the buffer zone of the wetlands 

� The dirty water trench that is designated to 

(Minor 

Negative) -52 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 374 

 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

interact with the Borabela floodplain (according to 

the mine plan) should be re-designed so that it 

does not go into the wetland nor its 100 m buffer 

area 

Deterioration of water quality 

due to erosion, sediment 

transport and atmospheric 

deposition 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -65 

� Correct surface water management 

� Reducing the contact time of water with deep 

soils, rock dumps or other contaminated material 

(Minor 

Negative) -50 

Activity 16: PCDs, Water Storage Dam and Pipelines 

Pollution and water quality 

deterioration due to mining and 

processing activities in and 

around wetlands 

Wetlands Operation 
(Moderate 

Negative ) -102 

� Protection of 100 m buffer of the wetlands not 

designated to be destroyed by the mining 

footprint. This mitigation will minimise the direct 

impacts to the ecological functioning of the 

wetlands from the immediately adjacent mining 

activities 

� Storm water management as per the 

Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/or trenches should be constructed to 

prevent any pollutants from entering the wetlands 

according to the Management Plan and should 

not be placed in the buffer zone of the wetlands 

� The dirty water trench that is designated to 

interact with the Borabela floodplain (according to 

the mine plan) should be re-designed so that it 

does not go into the wetland nor its 100 m buffer 

area 

(Minor 

Negative) -52 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

Deterioration of water quality 

due to erosion, sediment 

transport and atmospheric 

deposition 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -65 

� Correct surface water management 

� Reducing the contact time of water with deep 

soils, rock dumps or other contaminated material 

(Minor 

Negative) -50 

Activity 17: Storm Water Diversion Berms and Channels 

Disruption of established flow 

regimes due to operational 

impacts resulting in erosion 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -44 

� The efficient use of water resources is very 

important 

� Separation of clean and dirty water on site will 

allow for the discharge of un-impacted rain water 

back into the system (Appendix H) 

(Minor 

Negative) -40 

Activity 18: Storage of Fuels, Process Concentrate, Maintenance/Workshop Oils and Explosive Storage Facilities 

Groundwater contamination due 

to poor quality seepage 
Groundwater Operation 

(Moderate 

Negative) -78 

� Prevent/contain groundwater pollution as far as 

practically possible 

(Moderate 

Negative) -78 

Deterioration of water quality 

due to erosion, sediment 

transport and atmospheric 

deposition 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -65 

� Correct surface water management 

� Reducing the contact time of water with deep 

soils, rock dumps or other contaminated material 

(Minor 

Negative) -50 

Activity 19: Waste Generation, Storage and Disposal 

Waste storage facilities will be 

visible to the nearby receptors 
Visual Operation 

(Minor 

Negative) -45 

� Limit the footprint area of the waste storage area 

where possible 

� Use shade cloth/netting to screen the waste 

storage area 

� Ensure that all waste is stored in covered skips 

� Limit the quantity and time of waste stored on site 

(Negligible 

Negative) -32 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

Deterioration of water quality 

due to erosion, sediment 

transport and atmospheric 

deposition 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -65 

� Correct surface water management 

� Reducing the contact time of water with deep 

soils, rock dumps or other contaminated material 

(Minor 

Negative) -50 

Activity 20: Product Storage (RoM product stockpiles) 

Pollution and water quality 

deterioration due to mining and 

processing activities in and 

around wetlands 

Wetlands Operation 
(Moderate 

Negative) -102 

� Protection of 100 m buffer of the wetlands not 

designated to be destroyed by the mining 

footprint. This mitigation will minimise the direct 

impacts to the ecological functioning of the 

wetlands from the immediately adjacent mining 

activities 

� Storm water management as per the 

Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/ or trenches should be constructed to 

prevent any pollutants from entering the wetlands 

according to the Management Plan and should 

not be placed in the buffer zone of the wetlands 

� The dirty water trench that is designated to 

interact with the Borabela floodplain (according to 

the mine plan) should be re-designed so that it 

does not go into the wetland nor its 100 m buffer 

area 

(Minor 

Negative) -52 

Deterioration of water quality 

due to erosion, sediment 

transport and atmospheric 

deposition 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -65 

� Surface water management as per Appendix G 

� Reducing the contact time of water with deep 

soils, rock dumps or other contaminated material 

(Minor 

Negative) -50 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

Activity 21: Waste Water Treatment Plant 

Deterioration of water quality 

due to erosion, sediment 

transport and atmospheric 

deposition 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -65 

� Surface water management as per Appendix G 

� Reducing the contact time of water with deep 

soils, rock dumps or other contaminated material 

(Minor 

Negative) -50 

Activity 22: Use of Heavy Machinery 

The use of heavy machinery and 

resultant dust will be visible to 

the nearby receptors 

Visual Operation 
(Minor 

Negative) -45 

� Apply dust suppression techniques to limit the 

dust created by the use of heavy machinery 

(Minor 

Negative) -36 

The use of haul truck on 

unpaved roads will generate 

TSP, PM10 and PM2.5 

Air Quality Operation 
(Moderate 

Negative) -84 

� Make use of a dust suppressant (e.g. dust-a-side) 

� Additional dust control measures must be 

implemented when wind speeds of 5.4m/s and 

stronger occur (expected between July and 

December) as well as during the dry months (May 

to August) 

(Minor 

Negative) -36 

Pollution and water quality 

deterioration due to mining and 

processing activities in and 

around wetlands 

Wetlands Operation 
(Moderate 

Negative) -102 

� Protection of 100 m buffer of the wetlands not 

designated to be destroyed by the mining 

footprint. This mitigation will minimise the direct 

impacts to the ecological functioning of the 

wetlands from the immediately adjacent mining 

activities 

� Storm water management as per the 

Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/ or trenches should be constructed to 

prevent any pollutants from entering the wetlands 

(Minor 

Negative) -52 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

according to the Management Plan and should 

not be placed in the buffer zone of the wetlands 

� The dirty water trench that is designated to 

interact with the Borabela floodplain (according to 

the mine plan) should be re-designed so that it 

does not go into the wetland nor its 100 m buffer 

area 

Deterioration of water quality 

due to erosion, sediment 

transport and atmospheric 

deposition 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -65 

� Surface water management as per Appendix G 

� Reducing the contact time of water with deep 

soils, rock dumps or other contaminated material 

(Minor 

Negative) -50 

Disruption of established flow 

regimes due to operational 

impacts resulting in erosion 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -44 

� The efficient use of water resources is very 

important 

� Separation of clean and dirty water on site will 

allow for the discharge of un-impacted rain water 

back into the system 

(Minor 

Negative) -40 

Deterioration in habitat quality 

due to sedimentation of rivers 

Aquatic 

Ecology 
Operation 

(Minor 

Negative) -44 

� The use of erosion prevention measures 

� Sediment traps 

� Use of buffers between operations and the 

aquatic ecosystems 

(Negligible 

Negative) -27 

Mining machinery and vehicles 

will increase ambient noise 

levels at surrounding noise 

sensitive receptors 

Noise Operation 
(Negligible 

Negative) -30 

� Mining related machines and vehicles to be 

serviced to the designed requirements of the 

machinery/vehicles to ensure noise suppression 

mechanisms are effective e.g. installed exhaust 

mufflers 

� Installation of low noise rollers on the conveyor 

(Negligible 

Negative) -27 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 379 

 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

belt system 

� Cladding the conveyor system with sound 

attenuating material 

� Environmental noise monitoring to establish 

compliance with the regulations and to verify the 

predicted noise levels 

� Switching off equipment when not in use 

Deterioration of road safety 

conditions  
Traffic Operation 

(Negligible 

Negative) -28 

� Provide driver safety training 

� Provide sidewalks in the vicinity of the site 

(Negligible 

Negative) -12 

Deterioration of road surface 

conditions 
Traffic Operation 

(Minor 

Negative) -42 
� Rehabilitate roads 

(Negligible 

Negative) -28 

Activity 23: Employment and Operational Expenditure 

Increase in production and 

procurement of goods and 

services and creation of 

sustainable employment 

opportunities 

Macro 

Economics 
Operation 

(Moderate 

Positive) +102 

� The project should aim to benefit the local 

economy as far as possible and feasible by opting 

for procurement of locally procured goods and 

supplied services 

(Moderate 

Positive) +102 

Temporary increase in the 

country’s GDP-R, stimulating 

economic activities 

Macro 

Economics 
Operation 

(Moderate 

Positive) +84 

� Investigate local procurement opportunities 

� Procure from local suppliers should be 

encouraged if feasible to the viability of the mine. 

This will improve the benefit to the local economy 

but will not affect the impact rating 

(Moderate 

Positive) +84 

Creation of employment 

opportunities 

Macro 

Economics 
Operation 

(Moderate 

Positive) +96 

� Where possible, the employment of local labour 

should be practiced to increase the benefit to the 

local community through prevention of leakage of 

(Moderate 

Positive) +96 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

buying power 

Increase in household income 

and standard of living 

Macro 

Economics 
Operation 

(Moderate 

Positive) +96 

� Recruit local labour as far as feasible to increase 

the benefits to the local households 

� Employ labour-intensive methods in construction 

(Moderate 

Positive) +96 

Skills development 
Macro 

Economics 
Operation 

(Major 

Positive) +126 

� The mine is required by law to adhere to the 

provisions detailed in the SLP – no mitigation 

measures required 

(Major Positive) 

+126 

Increase in government revenue 
Macro 

Economics 
Operation 

(Moderate 

Positive) +96 
� No mitigation 

(Moderate 

Positive) +96 

Local economic development 
Macro 

Economics 
Operation 

(Moderate 

Positive) +98 

� The mine is required by law to adhere to the 

provisions detailed in the SLP – no mitigation 

measures required 

(Moderate 

Positive) +98 

Negative impact on the 

surrounding local tourism 

activities 

Macro 

Economics 
Operation 

(Negligible 

Negative) -33 

� Implement mitigations proposed by other 

specialists on the team to reduce environmental 

impacts that affect the sense of place and overall 

experience by tourists visiting the area   

(Negligible 

Negative) -33 

Job creation Social Operation 
(Minor 

Positive) +55 

� Assign preferred employment status to those 

experiencing the bulk of the  negative project 

impacts 

� Promotion of local, female and youth employment  

� Labour-intensive construction methods should be 

promoted 

� Verification of local status 

� Consult neighbouring businesses to determine if 

they would be willing to make their skills registers 

(Moderate 

Positive) +90 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

available 

� Identify required skills and align and implement 

training and skills development initiatives  

accordingly 

� Expand skills development to surrounding 

communities 

� Recruitment via a registry of job seekers and 

potentially coordinated through the Department of  

Labour 

� Provide local employees with reference letters 

certificates of completion for in-house (on-the-job) 

training 

� Monitoring subcontractors in terms of local 

employment targets 

� Intensifying efforts in the SLP, which are aimed at 

developing scarce skills 

Stimulation and growth of the 

local and district economies 
Social Operation 

(Minor 

Positive) +44 

� Measures recommended to maximise benefits 

from local employment, economic multiplier 

effects, as well as community, economic and 

skills development 

� Preferably procure from local suppliers 

throughout the life of the mine 

� Establish a monitoring system to ensure that the 

mine and its contractors comply with government 

regulations 

(Moderate 

Positive) +84 

Dependency on the mine for 

sustaining the local economy 
Social Operation 

(Moderate 

Negative) -96 
� Pamish should through its Skills Development 

Plan and LED projects continuously promote 

(Minor 

Negative) -52 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 382 

 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

alternative and sustainable livelihoods, this can 

be achieved by ensuring LED projects are 

sustainable after withdrawal of support from the 

Mine and expanding portable skills development 

to communities impacted upon by the mine 

� Collaborate with other industries to support the 

diversification of the local economy  

� The Mine's SLP should provide strategies and 

measures that prevent job loss 

� Alternatives to save jobs/avoid downscaling 

should be investigated beforehand through the 

Pamish's future forum  

� Proactively assess and manage the social and 

economic impacts on individuals, regions and 

economies where retrenchment and/or closure of 

the mine are certain, and incorporate these 

aspects into the Mine Closure Plan 

� Partner with the relevant government 

departments, to jointly manage Closure process 

Driver delays due to increased 

traffic 
Traffic Operation 

(Negligible 

Negative) -30 
� No mitigation  

(Negligible 

Negative) -30 

Pedestrian and cyclist delays 

due to increased traffic 
Traffic Operation 

(Negligible 

Negative) -28 
� Provide public transport facilities at site 

(Negligible 

Negative) -13 
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Table 11-3: Assessment of each identified impact during the decommissioning phase 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

Activity 24: Dismantling and Removal of Major Equipment and Infrastructure 

Dismantling activities will have a 

minor negative impact on the 

environment but some of the 

changes to the environment will 

be reversed by removal of the 

infrastructure  

Visual Decommissioning 
(Minor 

Negative) -49 

� Apply dust suppression techniques to limit 

the dust from the demolition area 

� Use shade cloth / netting to screen the 

demolition area 

� Limit the quantity and time of rubble stored 

on site 

(Minor 

Negative) -36 

Loss of topsoil as a resource Soil Decommissioning 
(Moderate 

Negative) -91 

� Ensure proper storm water management 

designs are in place 

� Soil are to be replaced as per soil 

management and rehabilitation guidelines 

� Access routes are to be kept to a minimum 

as to reduce any unnecessary compaction 

from occurring 

� Stockpiles are to be re-vegetated and 

erosion free 

� If erosion occurs, corrective actions must 

be taken to minimize any further erosion 

from taking place 

� Soil stockpiles are to be used for their 

designated uses only 

(Negligible 

Negative) -30 

Loss of land capability and land 

use 
Soil Decommissioning 

(Moderate 

Negative) -105 

� Mitigation is not possible on the pit areas 

due to the size of the void that will be left 

after mining 

(Moderate 

Negative) -105 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

Contamination of water by dirty 

runoff 
Surface water Decommissioning 

(Minor 

Negative) -70 

� Use of accredited contractors for removal or 

demolition of infrastructures must be 

ensured 

� Surface inspection on the fully rehabilitated 

areas must be undertaken to ensure a 

surface profile that allows good drainage. 

This will ensure improvement or increased 

catchment yield to the surrounding streams 

� Where rehabilitation (grass seeding of 

topsoil cover) is not effective, sedimentation 

should be mitigated by installing silt traps at 

areas where the surface runoff enters the 

surface water resources 

� The river diversions will have to remain until 

post closure. This will ensure that rivers do 

not flow through the contaminated areas as 

this will have an impact on the downstream 

water quality 

(Minor 

Negative) -44 

Siltation of surface water 

resources due to increased 

erosion from exposed surfaces 

Surface water Decommissioning 
(Minor 

Negative) -70 

� Use of accredited contractors for removal or 

demolition of infrastructures must be 

ensured 

� Surface inspection on the fully rehabilitated 

areas must be undertaken to ensure a 

surface profile that allows good drainage. 

This will ensure improvement or increased 

catchment yield to the surrounding streams 

(Minor 

Negative) -36 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Where rehabilitation (grass seeding of 

topsoil cover) is not effective, sedimentation 

should be mitigated by installing silt traps at 

areas where the surface runoff enters the 

surface water resources 

� The river diversions will have to remain until 

post closure. This will ensure that rivers do 

not flow through the contaminated areas as 

this will have an impact on the water quality 

Pollution and water quality 

deterioration and potential long 

term decant 

Wetlands Decommissioning 
(Moderate 

Negative) -84 

� Storm water management as per the 

Management Plan should be kept in place 

to protect the wetland from water quality 

impacts 

(Negligible 

Negative) -32 

Mining machinery and vehicles 

will increase ambient noise 

levels at surrounding noise 

sensitive receptors 

Noise Decommissioning 
(Negligible 

Negative) -21 

� Restricting decommissioning activities to 

daylight hours 

� Mining related machines and vehicles to be 

serviced to the designed requirements of 

the machinery/vehicles to ensure noise 

suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Switching off equipment when not in use 

(Negligible 

Negative) -18 

Activity 25: Waste Generation, Storage and Disposal 

Waste storage facilities will be 

visible to the nearby receptors 
Visual Decommissioning 

(Negligible 

Negative) -35 

� Limit the footprint area of the waste storage 

area where possible 

� Use shade cloth/netting to screen the waste 

(Negligible 

Negative) -24 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

storage area 

� Ensure that all waste is stored in covered 

skips 

� Limit the quantity and time of waste stored 

on site 

Water quality deterioration due 

to vegetation removal and soil 

stripping 

Aquatic 

Ecology 
Decommissioning 

(Minor 

Negative) -65 

� TSF should be capped, isolated by lining 

and rehabilitated 

� WRDs need to be rehabilitated and be 

designed in such a way as to reduce the 

ingress of water 

� Where possible water should not be 

allowed to accumulate in voids to reduce 

the opportunity for the dissolution of metals 

and contaminants into the water 

� Isolation of open pit voids from surface 

water inflow by means of a berm 

� Maintain enough freeboard to prevent 

overflow of contaminated water 

(Minor 

Negative) -48 

Activity 26: Rehabilitation of Disturbed Areas 

Rehabilitation activities will have 

a minor negative impact on the 

environment but some of the 

changes to the environment will 

be reversed by removal of the 

infrastructure  

Visual Decommissioning 
(Moderate 

Negative) -77 

� Ensure that the rehabilitated area is re-

contoured and profiled to create a free-

draining topography 

� Spread topsoil over the rehabilitated area 

� Ensure that surface water and drainage 

lines are rehabilitated to create a free-

draining topography 

(Minor 

Negative) -54 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� Re-vegetate the rehabilitated areas 

� Ensure all mitigation measures outlined in 

the closure and rehabilitation reports are 

conducted 

Loss of topsoil as a resource Soil Decommissioning 
(Moderate 

Negative) -91 

� Ensure proper storm water management 

designs are in place 

� Soil are to be replaced as per soil 

management and rehabilitation guidelines 

� Access routes are to be kept to a minimum 

as to reduce any unnecessary compaction 

from occurring 

� Stockpiles are to be re-vegetated and 

erosion free 

� If erosion occurs, corrective actions must 

be taken to minimize any further erosion 

from taking place. 

� Soil stockpiles are to be used for their 

designated uses only 

(Negligible 

Negative) -30 

Loss of land capability and land 

use 
Soil Decommissioning 

(Moderate 

Negative) -105 

� Mitigation is not possible on the pit areas 

due to the void that will be left after mining 

(Moderate 

Negative ) -105 

Contamination of water by dirty 

runoff 
Surface water Decommissioning 

(Minor 

Negative) -70 

� Use of accredited contractors for removal or 

demolition of infrastructures must be 

ensured 

� Surface inspection on the fully rehabilitated 

areas must be undertaken to ensure a 

surface profile that allows good drainage. 

(Minor 

Negative) -44 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

This will ensure improvement or increased 

catchment yield to the surrounding streams 

� Where rehabilitation (grass seeding of 

topsoil cover) is not effective, sedimentation 

should be mitigated by installing silt traps at 

areas where the surface runoff enters the 

surface water resources 

� The river diversions will have to remain until 

post closure. This will ensure that rivers do 

not flow through the contaminated areas as 

this will have an impact on the water quality 

Siltation of surface water 

resources due to increased 

erosion from exposed surfaces 

Surface water Decommissioning 
(Minor 

Negative) -70 

� Use of accredited contractors for removal or 

demolition of infrastructures must be 

ensured 

� Surface inspection on the fully rehabilitated 

areas must be undertaken to ensure a 

surface profile that allows good drainage. 

This will ensure improvement or increased 

catchment yield to the surrounding streams 

� Where rehabilitation (grass seeding of 

topsoil cover) is not effective, sedimentation 

should be mitigated by installing silt traps at 

areas where the surface runoff enters the 

surface water resources 

� The river diversions will have to remain until 

post closure. This will ensure that rivers do 

(Minor 

Negative) -36 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

not flow through the contaminated areas as 

this will have an impact on the water quality 

The movement of haul trucks 

during rehabilitation will result in 

the generation of TSP, PM10 

and PM2.5 

Air Quality Decommissioning 
(Minor 

Negative) -50 

� Dust suppression on areas being worked 

on  

� Additional dust control measures must be 

implemented when wind speeds of 5.4m/s 

and stronger occur (expected between July 

and December) as well as during the dry 

months (May to August) 

(Negligible 

Negative) -28 

Water quality deterioration due 

to vegetation removal and soil 

stripping 

Aquatic 

Ecology 
Decommissioning 

(Minor 

Negative) -65 

� TSF should be capped, isolated by lining 

and rehabilitated 

� WRDs need to be rehabilitated and be 

designed in such a way as to reduce the 

ingress of water 

� Where possible water should not be 

allowed to accumulate in voids to reduce 

the opportunity for the dissolution of metals 

and contaminants into the water 

� Isolation of voids from surface water inflow 

by means of a berm 

� Maintain enough freeboard to prevent 

overflow of contaminated water 

(Minor 

Negative) -48 

Deterioration of water quality 

due to vegetation removal and 

soil stripping resulting in erosion 

Aquatic 

Ecology 
Decommissioning 

(Negligible 

Negative) -32 

� TSF should be capped, isolated by lining 

and rehabilitated 

� WRDs need to be rehabilitated and be 

designed in such a way as to reduce the 

(Minor Positive) 

+44 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

ingress of water 

� Where possible water should not be 

allowed to accumulate in voids to reduce 

the opportunity for the dissolution of metals 

and contaminants into the water 

� Isolation of open pit voids from surface 

water inflow by means of a berm 

� Maintain enough freeboard to prevent 

overflow of contaminated water 

Deterioration of aquatic habitats 

due to vegetation removal and 

soil stripping 

Aquatic 

Ecology 
Decommissioning 

(Minor 

Negative) -36 

� Use of buffer to prevent heavy vehicles 

entering or disturbing the riparian or aquatic 

ecosystems (positive impact) 

� Maintain sufficient freeboard to account for 

heavy rain fall events 

(Negligible 

Positive) +21 

Activity 27: Backfilling of Open Pits Using Waste Rock 

Movement of vehicles and 

resultant dust will be visible to 

receptors 

Visual Decommissioning 
(Minor 

Negative) -56 

� Apply dust suppression techniques to limit 

the dust created by the hauling of waste 

rock 

� Ensure that the sides of the pit are not 

sloped too steep to prevent slope failure. 

The final slope angle of both open pits 

should be 55 degrees 

� Ensure that as much of the waste rock as 

possible is backfilled into the open pits 

� Ensure all mitigation measures outlined in 

the closure and rehabilitation reports are 

(Minor 

Negative) -42 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

conducted 

Loss of land capability and land 

use 
Soil Decommissioning 

(Moderate 

Negative) -105 

� The soil should be shaped taking the pre-

mining landscape into consideration 

� The designed post mining landforms should 

be modelled to establish the post mining 

landscape stability by using a combination 

of GIS and erosion modelling techniques by 

a suitably qualified expert using site specific 

soil quality data 

� The soil layers should be put back in the 

reverse order of stripping namely subsoil 

first then topsoil 

� The yellow and red soils should be replaced 

in upland landscape positions (upper part of 

the landscape) 

� Wetland soils should be put back in the 

reverse order of stripping 

� Wetland soils should be placed in lower 

landscape positions (foot slopes and valley 

bottoms) 

� The soil cover should be at least 0.8 m in 

depth consisting of at least 0.5 m subsoil 

and 0.3 m topsoil on top of the 

reconstructed profile. Rehabilitation should 

strive to rehabilitate the soil and land 

capability back to emulate pre-mining land 

(Minor 

Negative) -40 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

capability 

� The soil quality should be investigated prior 

to establishing vegetation on the 

rehabilitated soil through representative 

sampling and laboratory analysis 

� The analytical data should be evaluated by 

a suitably qualified expert and vegetation 

fertility and or soil acidity problems should 

be corrected prior to vegetation 

establishment 

� Clear targets incorporating medium to long 

term post mining land capability influencing 

land use, should be part of a potentially 

successful closure plan 

� Soil fertility is to be monitored to ensure 

vegetation succession 

� Post mining land capability assessment is 

to be undertaken to assess rehabilitation 

success 

Contamination of water by dirty 

runoff 
Surface water Decommissioning 

(Minor 

Negative) -70 

� Use of accredited contractors for removal or 

demolition of infrastructures must be 

ensured 

� Surface inspection on the fully rehabilitated 

areas must be undertaken to ensure a 

surface profile that allows good drainage. 

This will ensure improvement or increased 

(Minor 

Negative) -44 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

catchment yield to the surrounding streams 

� Where rehabilitation (grass seeding of 

topsoil cover) is not effective, sedimentation 

should be mitigated by installing silt traps at 

areas where the surface runoff enters the 

surface water resources 

� The river diversions will have to remain until 

post closure. This will ensure that rivers do 

not flow through the contaminated areas as 

this will have an impact on the water quality 

Siltation of surface water 

resources due to increased 

erosion from exposed surfaces 

Surface water Decommissioning 
(Minor 

Negative) -70 

� Use of accredited contractors for removal or 

demolition of infrastructures must be 

ensured 

� Surface inspection on the fully rehabilitated 

areas must be undertaken to ensure a 

surface profile that allows good drainage. 

This will ensure improvement or increased 

catchment yield to the surrounding streams 

� Where rehabilitation (grass seeding of 

topsoil cover) is not effective, sedimentation 

should be mitigated by installing silt traps at 

areas where the surface runoff enters the 

surface water resources 

� The river diversions will have to remain until 

post closure. This will ensure that rivers do 

not flow through the contaminated areas as 

(Minor 

Negative) -36 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

this will have an impact on the water quality 

Pollution and water quality 

deterioration and potential long 

term decant 

Wetlands Decommissioning 
(Moderate 

Negative) -84 

� Storm water management as per the 

Management Plan should be kept in place 

to protect the wetland from water quality 

impacts 

(Negligible 

Negative) -32 

Long-term wetland habitat and 

drainage modifications post—

closure with potential water 

quality impacts due to closure 

and lack of material to 

completely fill mine voids 

Wetlands Decommissioning 
(Major 

Negative) -126 

� There is no mitigation for the loss of 

wetland habitat. However, it is important to 

protect the wetlands and at least their 

100 m buffer zone that are not designated 

to be destroyed by the mining footprint 

� In addition and given that mining of 4.8 ha 

of wetlands is designated to take place, an 

offset strategy should be compiled to 

compensate for the wetlands that are lost to 

the proposed mine 

� Every effort must be put in place to re-

instate the pre-mining topography so that 

the catchments may be rehabilitated (as far 

as possible). The rehabilitated footprint 

area must not be a threat to water quality 

� The permanent TSF must have a suitable 

Storm Water Management Plan in place to 

prevent any pollution from entering the 

catchment. This will apply to any other 

permanent dump that will remain 

(Moderate 

Negative) -98 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

Water quality deterioration due 

to vegetation removal and soil 

stripping 

Aquatic 

Ecology 
Decommissioning 

(Minor 

Negative) -65 

� TSF should be capped, isolated by lining 

and rehabilitated 

� WRDs need to be rehabilitated and be 

designed in such a way as to reduce the 

ingress of water 

� Where possible water should not be 

allowed to accumulate in voids to reduce 

the opportunity for the dissolution of metals 

and contaminants into the water 

� Isolation of voids from surface water inflow 

by means of a berm 

� Maintain enough freeboard to prevent 

overflow of contaminated water 

(Minor 

Negative) -48 

Disturbance of the flow regime 

resulting in less water in the 

rivers 

Aquatic 

Ecology 
Decommissioning 

(Minor 

Negative) -36 

� Implementation of a berm to reduce surface 

water inflow 

(Negligible 

Negative) -28 

Mining machinery and vehicles 

will increase ambient noise 

levels at surrounding noise 

sensitive receptors 

Noise Decommissioning 
(Negligible 

Negative) -21 

� Restricting decommissioning activities to 

daylight hours 

� Mining related machines and vehicles to be 

serviced to the designed requirements of 

the machinery/vehicles to ensure noise 

suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Switching off equipment when not in use 

(Negligible 

Negative) -18 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

Activity 28: Post-Closure Monitoring 

Loss of topsoil as a resource Soil Decommissioning 
(Moderate 

Negative) -91 

� Ensure proper storm water management 

designs are in place 

� Soil are to be replaced as per soil 

management and rehabilitation guidelines 

� Access routes are to be kept to a minimum 

as to reduce any unnecessary compaction 

from occurring 

� Stockpiles are to be re-vegetated and 

erosion free 

� If erosion occurs, corrective actions must 

be taken to minimize any further erosion 

from taking place. 

� Soil stockpiles are to be used for their 

designated uses only 

(Negligible 

Negative) -30 

Loss of land capability and land 

use 
Soil Decommissioning 

(Moderate 

Negative) -105 

� The soil should be shaped taking the pre-

mining landscape into consideration 

� The designed post mining landforms should 

be modelled to establish the post mining 

landscape stability by using a combination 

of GIS and erosion modelling techniques by 

a suitably qualified expert using site specific 

soil quality data 

� The soil layers should be put back in the 

reverse order of stripping namely subsoil 

first then topsoil 

(Minor 

Negative) -40 
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Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

� The yellow and red soils should be replaced 

in upland landscape positions (upper part of 

the landscape) 

� Wetland soils should be put back in the 

reverse order of stripping 

� Wetland soils should be placed in lower 

landscape positions (foot slopes and valley 

bottoms) 

� The soil cover should be at least 0.8 m in 

depth consisting of at least 0.5 m subsoil 

and 0.3 m topsoil on top of the 

reconstructed profile. Rehabilitation should 

strive to rehabilitate the soil and land 

capability back to emulate pre-mining land 

capability 

� The soil quality should be investigated prior 

to establishing vegetation on the 

rehabilitated soil through representative 

sampling and laboratory analysis 

� The analytical data should be evaluated by 

a suitably qualified expert and vegetation 

fertility and or soil acidity problems should 

be corrected prior to vegetation 

establishment 

� Clear targets incorporating medium to long 

term post mining land capability influencing 

land use, should be part of a potentially 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 398 

 

Potential Impact/Risk 
Aspect 

Affected 
Phase 

Pre-Mitigation 

Significance 
Mitigation Measures 

Post Mitigation 

Significance 

successful closure plan 

� Soil fertility is to be monitored to ensure 

vegetation succession 

� Post mining land capability assessment is 

to be undertaken to assess rehabilitation 

success 

Possible decanting due to 

groundwater levels recovering to 

their original state 

Groundwater Decommissioning 
(Negligible 

Negative) -14 
� No mitigation possible 

(Minor 

Negative) -60 
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12 Item 3(j): Summary of Specialist Reports 

The summary of the specialist impact assessment reports undertaken in support of the Project is detailed in Table 12-1. 

Table 12-1: Summary of specialist impact assessments for the Project 

List Of Studies 

Undertaken 
Recommendations Of Specialist Reports 

Specialist 

Recommendations that 

have been Included In 

the EIA Report 

Reference to Applicable Section of 

Report where Specialist 

Recommendations have been Included 

Visual and 

Topography Impact 

Assessment 

� All mitigation measures should be implemented; 

� Only remove vegetation and topsoil where necessary; 

and 

� Rehabilitation should be undertaken as per the 

Rehabilitation Plan. 

Refer to Section 11 

All mitigation and management measures 

included in this report were recommended 

by the Visual and Topography Specialist. 

The Visual and Topography Impact 

Assessment is included in Appendix D. 

Greenhouse Gas 

and Climate Change 

Study 

� Recalculate the emissions once definitive feasibility 

information is available; 

� Investigate the alternatives discussed to reduce the 

project’s GHG footprint; 

� Hydrocarbon contaminated waste has not been included 

in the baseline GHG emission calculations. The volume 

of this waste will be included in operational monitoring 

procedures and GHG emissions calculated annually 

based on measured results;  

� Medical waste has not been included in the baseline 

GHG emission calculations as it cannot be estimated 

with confidence. The volume of this waste will be 

included in operational monitoring procedures and GHG 

emissions calculated annually based on measured 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Greenhouse Gas and Climate 

Change Specialist. 

The Greenhouse Gas and Climate Change 

Assessment is included in Appendix E. 
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List Of Studies 

Undertaken 
Recommendations Of Specialist Reports 

Specialist 

Recommendations that 

have been Included In 

the EIA Report 

Reference to Applicable Section of 

Report where Specialist 

Recommendations have been Included 

results; 

� The quantity of all waste streams disposed of, must be 

recorded and used in the annual GHG emissions 

footprint; 

� All recyclable waste will be separated at source and 

managed separately for recycling. This includes scrap 

metal, plastic and used oil; and  

� The monitoring plan must be implemented to allow 

accurate calculation of the GHG emissions once the 

operations commence. 

Soil, Land Use, Land 

Capability Impact 

Assessment and Soil 

Stripping Plan 

� All soils are only to be stripped during the dry season; 

� The Arcadia soils shrink when dry and swell when wet 

creating a risk to any infrastructure built on them and as 

a result this needs to be taken into account when 

designing infrastructure;  

� Topsoil stockpiles should not be higher than 4 m; and 

� The soils must be stripped according to the Soil 

Stripping Guideline. 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Soil Specialist, as well as monitoring 

programmes. 

The Soil, Land Use and Land Capability 

Impact Assessment is included in Appendix 

F. 

Surface Water 

Impact Assessment 

� Implementation of a monitoring programme throughout 

all phases of the Project; and 

� Implementation of the Storm Water Management Plan. 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Surface Water Specialist, as well as 

monitoring programmes. 

The Surface Water Impact Assessment is 

included in Appendix G. 
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List Of Studies 

Undertaken 
Recommendations Of Specialist Reports 

Specialist 

Recommendations that 

have been Included In 

the EIA Report 

Reference to Applicable Section of 

Report where Specialist 

Recommendations have been Included 

Groundwater Impact 

Assessment 

� Groundwater monitoring should be undertaken as per 

WUL conditions and DWS requirements; and 

� Four additional monitoring boreholes should be drilled 

around the TSF. 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Groundwater Specialist, as well as 

monitoring programmes. 

The Groundwater Impact Assessment is 

included in Appendix H. 

Geochemistry Study 

� The applicant should apply for waste licence to allow the 

waste rock material and low and lower grade stockpiles 

to be declassified to a Type 4 waste; 

� The tailings material (Type 3 waste) should be disposed 

of at a Class C waste facility; 

� Monitoring of the receiving environment in the vicinity of 

the waste facilities should be planned and implemented;  

� Future work should include a larger amount of tailings 

samples to be tested; and 

� More detailed mineralogical work on waste material (e.g. 

QEMSCAN) can aid in a better understanding of the 

trace element make-up of the material. 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Geochemistry Specialist. 

The Geochemistry Study is included in 

Appendix I. 

Air Quality Impact 

Assessment 

� A dust monitoring programme should be initiated; 

� Commission a particulate monitoring programme - PM10 

and PM2.5 downwind of the proposed Project; 

� Designate a qualified person to act as the Air Quality 

Officer as required in terms of NEMAQA; 

� Integrate the air quality data into the environmental 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Air Quality Specialist, as well as 

monitoring programmes. 

The Air Quality Impact Assessment is 
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List Of Studies 

Undertaken 
Recommendations Of Specialist Reports 

Specialist 

Recommendations that 

have been Included In 

the EIA Report 

Reference to Applicable Section of 

Report where Specialist 

Recommendations have been Included 

management information system; 

� Establish a community communication strategy that 

facilitates reporting of environmental concerns by 

community members to mine management; 

� Spray haul roads with a binding agent; 

� Invest in fixed water sprays and enclosure at the 

crusher, tipping and transfer points in line with current 

best engineering practice. Housing of crushers and 

screens to contain emissions; 

� Demarcate roadways and boundaries of dormant areas 

not to be used by vehicles; and 

� Establish Codes of Practice for good housekeeping with 

respect to dust management and mitigation. 

included in Appendix J. 

Fauna and Flora 

Impact Assessment 

� Avoid plant Species of Special Concern as far as 

possible or apply for permits from the Limpopo 

Department of Economic Development, Environment 

and Tourism for their removal; 

� Replace large plants with three young plants, medium 

plants with two plant and small plants with plants of 

similar size; 

� Keep a database with details of plant Species of Special 

Concern; 

� A buffer of 200 m should be placed around all rocky 

outcrops on site; 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Fauna and Flora Specialist, as well 

as monitoring programmes. 

The Fauna and Flora Impact Assessment 

is included in Appendix K. 
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List Of Studies 

Undertaken 
Recommendations Of Specialist Reports 

Specialist 

Recommendations that 

have been Included In 

the EIA Report 

Reference to Applicable Section of 

Report where Specialist 

Recommendations have been Included 

� Monitor alien species for up to five years unless no 

recruitment is recorded for one year; 

� Fauna and flora monitoring should be done; 

� Recommended management and monitoring plans 

include: 

� Biodiversity Land Management Plan; 

� Fauna and Flora Monitoring Plan; and 

� Alien Invasive Management Plan. 

Wetlands Impact 

Assessment 

� A 100 m buffer should be implemented around 

remaining wetland areas; 

� An offset strategy should be compiled to compensate for 

the loss of wetlands; and 

� A surface water management plan, water quality and 

quantity monitoring and biomonitoring should be 

implemented.  

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Wetlands Specialist, as well as 

monitoring programmes. 

The Wetlands Impact Assessment is 

included in Appendix L. 

Aquatic Ecology 

Impact Assessment 

� An aquatic biomonitoring program is required to be 

implemented at the beginning during construction to 

monitor the state of the rivers, for this study the site 

utilised for this study should be sufficient, as well as 

detect trends in deteriorating water quality for 

appropriate mitigation measures to be put in place; 

� Measurable metrics (such as a change is the SASS5 or 

FRAI score of X%) should be set with the guidance of 

the competent authority to ensure that issues that are 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Aquatic Ecology Specialist, as well 

as monitoring programmes. 

The Aquatic Ecology Impact Assessment is 

included in Appendix M. 
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List Of Studies 

Undertaken 
Recommendations Of Specialist Reports 

Specialist 

Recommendations that 

have been Included In 

the EIA Report 

Reference to Applicable Section of 

Report where Specialist 

Recommendations have been Included 

identified are swiftly rectified. It is thought a decrease in 

the SASS5 or FRAI scores of 10% from the baseline 

conditions should warrant a detailed investigation into 

the cause of the decline. 

� A buffer of 100 m needs be in place around the 

associated water systems of the site. This buffer will 

serve to reduce the impacts that may occur due to the 

removal of topsoil; and 

� No water should be released unless it meets or exceeds 

the water quality guidelines defined by the catchment 

management objectives defined by the competent 

authority, DWS. 

Social Impact 

Assessment 

� The Social Management Plan should be implemented 

(Appendix O);  

� The implementation of mitigation measures should be 

monitored and assessed; and 

� The applicant should establish linkages with other 

institutions involved in local and regional economic 

development and social upliftment so as to maximise the 

benefits of its contribution to the welfare of local 

communities. 

Refer to Section 11 

 

All mitigation, enhancement and 

management measures included in this 

report were recommended by the Social 

Specialist. 

The Social Impact Assessment is included 

in Appendix O. 

Health Impact 

Assessment 

� The environmental, social and health management 

commitments should be adhered to. 

Refer to Section 9.2.1 

 

All mitigation and management measures 

included in this report were recommended 

by the Health Specialist. 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 405 

 

List Of Studies 

Undertaken 
Recommendations Of Specialist Reports 

Specialist 

Recommendations that 

have been Included In 

the EIA Report 

Reference to Applicable Section of 

Report where Specialist 

Recommendations have been Included 

The Health Impact Assessment is included 

in Appendix P. 

Traffic Impact 

Assessment 

� A minimum throat length of 60 m is recommended 

between D4380 and the access roads to the pit and 

dumps to accommodate three 20 m long trucks; and 

� Mitigation measures as recommended in the Traffic 

Impact Study report (Appendix Q) should be 

implemented. 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Traffic Engineers. 

The Traffic Impact Assessment is included 

in Appendix Q. 

Noise Impact 

Assessment 
� A noise monitoring plan should be implemented. 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Noise Specialist. 

The Noise Impact Assessment is included 

in Appendix R. 

Blast Assessment 

� Recommendations regarding the following are 

discussed in Appendix S: 

� Safe blasting distance; 

� Evacuation; 

� Road closure; 

� Photographic inspections; 

� Ground vibration and air blast levels; 

� Stemming length; 

� Blasting times; and 

� Third party monitoring. 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Blasting Specialist, as well as 

monitoring programmes. 

The Blasting and Vibrations Impact 

Assessment is included in Appendix S. 
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List Of Studies 

Undertaken 
Recommendations Of Specialist Reports 

Specialist 

Recommendations that 

have been Included In 

the EIA Report 

Reference to Applicable Section of 

Report where Specialist 

Recommendations have been Included 

Heritage Impact 

Assessment 

� Identified heritage resources with negligible significance 

have been sufficiently recorded and no further mitigation 

is required on these individual accumulations; 

� Stone Age accumulations suggest that there is a 

potential for subsurface deposit that could contribute to 

the understanding of the Stone Age Landscape of the 

study area, specifically MSA habitation. It is 

recommended that augering or STPs of the 

development footprint be undertaken prior to pre-

construction activities with the necessary permits 

regulated under Section 35 of the NHRA to contribute to 

the knowledge of the MSA habitation of the area. This 

must be undertaken by a qualified archaeologist; 

� To address the indirect impact on farming community 

stonewalled sites and the additive cumulative impact on 

the cultural landscape, record identified sites on 

Malokong Hill in detail through archaeological mitigation 

and detailed mapping prior to pre-construction activities 

with the necessary permits regulated under Section 35 

of the NHRA. This must be undertaken by a qualified 

archaeologist; 

� The Traditional Healers Association and surrounding 

communities must be consulted with regards to 

traditional medicinal plants. Consultation should 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Heritage Specialist. 

The Heritage Impact Assessment is 

included in Appendix T. 
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List Of Studies 

Undertaken 
Recommendations Of Specialist Reports 

Specialist 

Recommendations that 

have been Included In 

the EIA Report 

Reference to Applicable Section of 

Report where Specialist 

Recommendations have been Included 

endeavour to reach agreement between Pamish and the 

community as to the management and mitigation of 

traditional medicinal plants within the development 

footprint; and 

� CFPs must be developed and included as a condition of 

authorisation that outline reporting structures and 

management processes for the accidental discovery or 

exposure of unknown heritage resources during 

construction and operational phases of the Magnetite 

Project. Where previously unidentified burial grounds 

and graves are identified in the development footprint, a 

Burial Grounds and Consultation Process as regulated 

by Section 36 of the NHRA and Chapter XI of the 

Regulations to the Act must be implemented to: 

� Identify as far as possible bona fide Next-of-Kin; and 

� Consult and reach agreement with Next-of-Kin as to the 

appropriate management of the burial ground or grave 

either through a Conservation Management Plan or if 

required, Grave Relocation Plan. 

Rehabilitation Plan 

� The Rehabilitation Plan should be updated as new 

information and designs become available; and 

� Rehabilitation should be done as per the Rehabilitation 

Plan. 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Rehabilitation Specialist. 

The Rehabilitation Plan is included in 

Appendix V. 
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List Of Studies 

Undertaken 
Recommendations Of Specialist Reports 

Specialist 

Recommendations that 

have been Included In 

the EIA Report 

Reference to Applicable Section of 

Report where Specialist 

Recommendations have been Included 

Closure Cost 

Assessment 

� This report should be updated annually to reflect more 

recent knowledge of events and as a requirement of the 

NEMA; 

� Should the layout plan and built infrastructure become 

more defined (i.e. type and heights of buildings), the 

cost assessment should be updated using a more 

accurate method of calculation (i.e. using updated 

market related rates); 

� A closure plan is a living document and needs to be 

informed by accurate and up to date information. As 

soon as updated information becomes available, the 

closure plan and closure costs should be updated; 

� A detailed mine closure plan should be prepared during 

the operational phase, including a risk assessment and 

water resource impact prediction as stipulated in the 

DWS Best Practice Guidelines. The implementation of 

the mine closure plan and the application for the closure 

certificate can be conducted during the 

decommissioning phase; and 

� A final groundwater assessment report should be 

completed at mine closure. 

Refer to Section 11 

 

All mitigation and management measures 

included in this report were recommended 

by the Closure Specialist. 

The Closure Cost Assessment is included 

in Appendix U. 
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13 Item 3(k): Environmental Impact Statement 

13.1 Item 3(k)(i): Summary of the Key Findings of the Environmental Impact Assessment 

The Environmental Impact Statement is utilised to summarise all of the potential environmental impacts identified during each phase of the 

proposed Project. The significance of the impacts associated with the relevant project phases, pre-mitigation and post-mitigation, is 

summarised in Table 13-1, Table 13-2 and Table 13-3 with the impacts related to community health displayed in Table 13-4. 

Table 13-1: Summary of the potential impacts during the construction phase 

Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Visual 

Project area will become noticeable to the nearby receptors as it will contrast 

the surrounding areas 

(Moderate Negative) 

-84 
(Minor Negative) -66 

The change in land use will result in a change in the sense of place of the 

project area and surrounds 

(Major Negative) -

126 

(Major Negative) -

112 

The roads will be visible to the nearby receptors and vehicular activity along 

roads will cause dust 
(Minor Negative) -42 (Minor Negative) -35 

The surface infrastructure will change the sense of place of the area from a 

rural sense of place to an industrial sense of place. Lighting at night will 

contribute to this impact 

(Minor Negative) -70 (Minor Negative) -60 

Waste storage areas will be visible to the nearby receptors 
(Negligible Negative) 

-35 

(Negligible Negative) 

-24 

Soil 

Loss of topsoil as a resource 
(Moderate Negative) 

-91 

(Negligible Negative) 

-30 

Loss of land capability and land use 
(Major Negative) -

112 

(Major Negative) -

112 
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Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Surface water Siltation of surface water resources leading to deteriorated water quality 
(Major Negative) -

112 
(Minor Negative) -36 

Groundwater 

Reduction in recharge to the shallow weathered aquifers  
(Negligible Negative) 

-27 

(Negligible Negative) 

-30 

Groundwater contamination due to incorrect storage of hazardous/general 

waste or materials 
(Minor Negative) -55 

(Negligible Negative) 

-30 

Air Quality 
The disturbance of soil and general construction activities will lead to the 

generation of fugitive dust (TSP), PM10 and PM2.5 
(Minor Negative) -40 

(Negligible Negative) 

-24 

Fauna & Flora 

Loss of habitat 
(Moderate Negative) 

-84 

(Moderate Negative) 

-84 

Loss of Species of Special Concern 
(Moderate Negative) 

-78 
(Minor Negative) -48 

Fragmentation, edge effects and invasion by alien plant species 
(Moderate Negative) 

-84 
(Minor Negative) -48 

Wetlands 

Loss of wetland habitat and functionality 
(Moderate Negative) 

-105 

(Moderate Negative) 

-91 

Pollution and water quality deterioration due to movement of machinery in and 

around wetlands 

(Moderate Negative) 

-90 
(Minor Negative) -48 

Aquatic Ecology 

Water quality deterioration due to erosion and sediment transportation 
(Negligible Negative) 

-32 

(Negligible Negative) 

-24 

Deterioration in quality of aquatic habitats because of erosion (Minor Negative) -55 (Minor Negative) -36 

Decrease in water quantity due to disturbances in the flow regime (Minor Negative) -44 
(Negligible Negative) 

-33 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 411 

 

Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Traffic 

Driver delays due to increased traffic 
(Negligible Negative) 

-30 

(Negligible Negative) 

-30 

Pedestrian and cyclist delays due to increased traffic 
(Negligible Negative) 

-28 

(Negligible Negative) 

-13 

Deterioration of road safety conditions  
(Negligible Negative) 

-28 

(Negligible Negative) 

-12 

Deterioration of road surface conditions (Minor Negative) -42 
(Negligible Negative) 

-28 

Noise 
Increase in ambient noise levels at surrounding communities due to an 

increase in vehicular activity 

(Negligible Negative) 

-21 

(Negligible Negative) 

-18 

Heritage 

Alteration in Stone Age landscape in development footprint 
(Moderate Negative) 

-77 

(Negligible Positive) 

+24 

Indirect impact on the Indigenous Knowledge System through alteration of 

perception/experience of medicinal plants 
(Minor Negative) -50 

(Negligible Positive) 

+20 

Social 

Job creation (Minor Positive) +36 
(Moderate Positive) 

+84 

Multiplier effects on the local economy (Minor Positive) +48 
(Moderate Positive) 

+90 

Community development and social upliftment (Minor Positive) +36 
(Moderate Positive) 

+84 

Displacement of persons on or making use of the land 
(Moderate Negative) 

-78 

(Negligible Negative) 

-24 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and 
Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 412 

 

Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Disruption of daily movement patterns due to project related traffic on local 

roads 

(Moderate Negative) 

-78 

(Negligible Negative) 

-33 

Influx of people resulting in pressure on local services, resources and facilities; 

establishment and growth of informal settlements; increase in social 

pathologies and conflict/ competition between newcomers and incumbent 

population 

(Moderate Negative) 

-78 
(Minor Negative) -36 

Health and safety impacts resulting from construction activities 
(Moderate Negative) 

-84 

(Negligible Negative) 

-33 

Direct and indirect impacts on surrounding land users due to the presence of 

the mine (impact on tourism, sense of place etc.)  

(Moderate Negative) 

-78 
(Minor Negative) -36 

Opposition from stakeholders because of perceived negative impacts (Minor Negative) -48 (Minor Positive) +55 

Macro Economics 

Temporary increase in production of goods and services in the country  
(Moderate Positive) 

+90 

(Moderate Positive) 

+90 

Temporary increase in the country’s GDP-R  
(Moderate Positive) 

+84 

(Moderate Positive) 

+84 

Creation of employment opportunities 
(Moderate Positive) 

+78 

(Moderate Positive) 

+78 

Temporary increase in household income and standard of living 
(Moderate Positive) 

+78 

(Moderate Positive) 

+78 

Skills development (Minor Positive) +48 (Minor Positive) 60 

Increase in government revenue 
(Moderate Positive) 

+94 

(Moderate Positive) 

+94 
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Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Impact on balance of payment due to jobs created through direct, indirect and 

induced impacts 
(Minor Negative) -42 (Minor Negative) -60 

Negative impact on surrounding agricultural and tourism activities due to 

various environmental effects 

(Negligible Negative) 

-30 

(Negligible Negative) 

-20 

Potential negative impact on property values (Minor Negative) -55 (Minor Negative) -60 

 

Table 13-2: Summary of the potential impacts during the operational phase 

Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Visual 

The development of the open pits (and associated activities) will continuously 

change the topography and will be visible to nearby receptors 

(Major Negative) -

126 

(Major Negative) -

112 

The development of the WRDs and TSF and associated windblown dust will 

be visible to nearby receptors 

(Moderate Negative) 

-84 
(Minor Negative) -66 

Operation of the concentrator plant and associated activities (including dust 

and lighting) will have an impact on the nearby receptors 
(Minor Negative) -60 (Minor Negative) -45 

Vehicular activity (and dust) on the haul roads will be visible to nearby 

receptors 
(Minor Negative) -45 (Minor Negative) -36 

Waste storage facilities will be visible to the nearby receptors (Minor Negative) -45 
(Negligible Negative) 

-32 

Soil Loss of topsoil as a resource 
(Moderate Negative) 

-91 

(Negligible Negative) 

-30 
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Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Loss of land capability and land use 
(Major Negative) -

112 

(Major Negative) -

112 

Surface water 
Reduction in catchment yield (Minor Negative) -42 (Minor Negative) -42 

Runoff could results in contamination of rivers (Minor Negative) -70 (Minor Negative) -36 

Groundwater 

Dewatering of pits will lower the groundwater levels in the surrounding area 
(Moderate Negative) 

-78 
(Minor Negative) -40 

Groundwater contamination due to poor quality seepage 
(Moderate Negative) 

-78 

(Moderate Negative) 

-78 

Air Quality 

Drilling and blasting will lead to the generation of fugitive dust, PM10 and 

PM2.5 
(Minor Negative) -72 (Minor Negative) -40 

PM10 and PM2.5 will be generated when material is dumped 
(Negligible Negative) 

-35 

(Negligible Negative) 

-28 

Crushing and grinding of materials will lead to fugitive dust emissions, PM10 

and PM2.5 

(Moderate Negative) 

-84 
(Minor Negative) -40 

Vehicle activities on the haul road will result in the generation of TSP, PM10 

and PM2.5 

(Moderate Negative) 

-78 
(Minor Negative) -44 

Vehicle movement along the road and wind-blown dry tailings material will 

generate TSP, PM10 and PM2.5 

(Moderate Negative) 

-84 
(Minor Negative) -44 

The use of haul truck on unpaved roads will generate TSP, PM10 and PM2.5 
(Moderate Negative) 

-84 
(Minor Negative) -36 

Fauna & Flora Establishment of alien plants and increased incidence of road kill (Minor Negative) -40 (Minor Negative) -40 
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Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Wetlands 

Water quantity impact and potential loss of wetland functionality 
(Moderate Negative) 

-105 

(Moderate Negative) 

-98 

Pollution and water quality deterioration due to mining and processing 

activities in and around wetlands 

(Moderate Negative) 

-102 
(Minor Negative) -52 

Aquatic Ecology 

Deterioration of water quality due to erosion, sediment transport and 

atmospheric deposition 
(Minor Negative) -65 (Minor Negative) -50 

Deterioration in habitat quality due to sedimentation of rivers (Minor Negative) -44 
(Negligible Negative) 

-27 

Disruption of established flow regimes due to operational impacts resulting in 

erosion 
(Minor Negative) -44 (Minor Negative) -40 

Traffic 

Deterioration of road safety conditions  
(Negligible Negative) 

-28 

(Negligible Negative) 

-12 

Deterioration of road surface conditions (Minor Negative) -42 
(Negligible Negative) 

-28 

Driver delays due to increased traffic 
(Negligible Negative) 

-30 

(Negligible Negative) 

-30 

Pedestrian and cyclist delays due to increased traffic 
(Negligible Negative) 

-28 

(Negligible Negative) 

-13 

Noise 
Mining machinery and vehicles will increase ambient noise levels at 

surrounding noise sensitive receptors 

(Negligible Negative) 

-30 

(Negligible Negative) 

-27 

Blasting 

Ground vibration could damage houses (Minor Negative) -44 (Minor Negative) -44 

Ground vibration could damage boreholes 
(Negligible Negative) 

-6 

(Negligible Negative) 

-6 
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Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Ground vibration could damage roads 
(Moderate Negative) 

-78 
(Minor Negative) -44 

Air blast could damage houses 
(Negligible Negative) 

-14 

(Negligible Negative) 

-14 

Fly rock could damage houses 
(Negligible Negative) 

-7 

(Negligible Negative) 

-7 

Impact of fly rock on roads 
(Moderate Negative) 

-84 

(Negligible Negative) 

-20 

Impact of noxious fumes on houses 
(Negligible Negative) 

-33 

(Negligible Negative) 

-33 

Heritage 

Alteration in Stone Age landscape in development footprint 
(Moderate Negative) 

-77 

(Negligible Positive) 

+24 

Indirect impact on Late Farming Community sites 
(Moderate Negative ) 

-95 

(Moderate Positive) 

+91 

Social 

Job creation (Minor Positive) +55 
(Moderate Positive) 

+90 

Stimulation and growth of the local and district economies (Minor Positive) +44 
(Moderate Positive) 

+84 

Dependency on the mine for sustaining the local economy 
(Moderate Negative) 

-96 
(Minor Negative) -52 

Macro Economics 
Increase in production and procurement of goods and services and creation of 

sustainable employment opportunities 

(Moderate Positive) 

+102 

(Moderate Positive) 

+102 
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Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Temporary increase in the country’s GDP-R, stimulating economic activities 
(Moderate Positive) 

+84 

(Moderate Positive) 

+84 

Creation of employment opportunities 
(Moderate Positive) 

+96 

(Moderate Positive) 

+96 

Increase in household income and standard of living 
(Moderate Positive) 

+96 

(Moderate Positive) 

+96 

Skills development (Major Positive) +126 (Major Positive) +126 

Increase in government revenue 
(Moderate Positive) 

+96 

(Moderate Positive) 

+96 

Local economic development 
(Moderate Positive) 

+98 

(Moderate Positive) 

+98 

Negative impact on the surrounding local tourism activities 
(Negligible Negative) 

-33 

(Negligible Negative) 

-33 

 

Table 13-3: Summary of the potential impacts during the decommissioning phase 

Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Visual 

Dismantling activities will have a minor negative impact on the environment but 

some of the changes to the environment will be reversed by removal of the 

infrastructure  

(Minor Negative) -49 (Minor Negative) -36 

Waste storage facilities will be visible to the nearby receptors 
(Negligible Negative) 

-35 

(Negligible Negative) 

-24 
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Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Rehabilitation activities will have a minor negative impact on the environment 

but some of the changes to the environment will be reversed by removal of the 

infrastructure  

(Moderate Negative) 

-77 
(Minor Negative) -54 

Movement of vehicles and resultant dust will be visible to receptors (Minor Negative) -56 (Minor Negative) -42 

Soil Loss of land capability and land use 
(Moderate Negative) 

-105 

(Moderate Negative) 

-105 

Surface water 

Contamination of water by dirty runoff (Minor Negative) -70 (Minor Negative) -44 

Siltation of surface water resources due to increased erosion from exposed 

surfaces 
(Minor Negative) -70 (Minor Negative) -36 

Groundwater Possible decanting due to groundwater levels recovering to their original state 
(Negligible Negative) 

-14 
(Minor Negative) -60 

Air Quality 
The movement of haul trucks during rehabilitation will result in the generation 

of TSP, PM10 and PM2.5 
(Minor Negative) -50 

(Negligible Negative) 

-28 

Wetlands 

Pollution and water quality deterioration and potential long term decant 
(Moderate Negative) 

-84 

(Negligible Negative) 

-32 

Long-term wetland habitat and drainage modifications post—closure with 

potential water quality impacts due to closure and lack of material to 

completely fill mine voids 

(Major Negative) -

126 

(Moderate Negative) 

-98 

Aquatic Ecology 

Water quality deterioration due to vegetation removal and soil stripping (Minor Negative) -65 (Minor Negative) -48 

Deterioration of water quality due to vegetation removal and soil stripping 

resulting in erosion 

(Negligible Negative) 

-32 
(Minor Positive) +44 

Deterioration of aquatic habitats due to vegetation removal and soil stripping (Minor Negative) -36 
(Negligible Positive) 

+21 
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Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Disturbance of the flow regime resulting in less water in the rivers (Minor Negative) -36 
(Negligible Negative) 

-28 

Noise 
Mining machinery and vehicles will increase ambient noise levels at 

surrounding noise sensitive receptors 

(Negligible Negative) 

-21 

(Negligible Negative) 

-18 

 

Table 13-4: Summary of the potential impacts related to health across all project phases 

Aspect Affected Potential Impact/Risk 
Pre-Mitigation 

Significance 

Post Mitigation 

Significance 

Health 

Increased disease related to overcrowding and close contact 
(Moderate Negative) 

-84 
(Minor Negative) -40 

Increase in sexually transmitted infections including HIV/AIDS 
(Major Negative) -

112 
(Minor Negative) -66 

Increase in soil, water and waste related diseases (Minor Negative) -72 (Minor Negative) -60 

Influx of people will put strain on existing land and crop yields and inflate food 

prices 
(Minor Negative) -60 (Minor Negative) -45 

Increase in accidents and injuries (Minor Negative) -60 (Minor Negative) -40 

Exposure to potentially hazardous materials, noise and malodours 
(Moderate Negative) 

-78 
(Minor Negative) -40 

Social determinants of health (influx management, gender-based violence, 

alcohol and drugs) 

(Moderate Negative) 

-78 
(Minor Negative) -36 

Increase in non-communicable diseases (Minor Negative) -52 
(Negligible Negative) 

-32 
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13.2 Item 3(k)(ii): Final Site Map 

The infrastructure layout plan for the Project is provided in Plan 3, Appendix A. 

13.3 Item 3(k)(iii): Summary of the positive and negative implications 

and risks of the proposed activity and identified alternatives 

During the construction phase of the Project the majority of the negative impacts are 

associated with site clearance and vegetation removal activities. The loss of land capability 

and land use was determined to be the most significant (major negative) although the impact 

became less significant after mitigation. Other significant impacts include the loss of topsoil, 

habitat and Species of Special Concern. The exposure of soil could further result in an 

increase in erosion (water and wind) resulting in the possible siltation of surface water 

resources and the generation of fugitive dust. 

General construction activities will also change the sense of place and the landscape. Noise 

levels and traffic volumes are expected to increase but these impacts were rated as 

negligible (negative). 

According to the Macro Economic Impact Assessment (Appendix N) the development of the 

mine will have a (moderate) positive impact on production, revenue and the GDP-R of South 

Africa. An increase in employment opportunities, household income and skills development 

will contribute to a positive growth in the local economy. Minor to negligible negative impacts 

are expected on property values and the surrounding agricultural and tourism industries. 

As discussed in the Social Impact Assessment (Appendix O), job creation, community 

development and social upliftment are positive impacts expected to result from the Project. 

Negative social impacts include a disruption of daily movement patterns, influx of people 

putting pressure on services, resources and facilities and an increase in social pathologies 

and competition/conflict 

The majority of the impacts identified for the operational phase are associated with the 

development of the two open pits. The loss of land use and land capability was again 

identified as the most significant (major negative). This impact will be permanent because 

the current LoM includes future underground mining (not part of this application) and access 

to these resources will be via the open pits. Other significant impacts associated with the 

open pits are a reduction in the catchment yield, lowering of groundwater levels due to 

dewatering, noise, dust and vibration impacts associated with blasting and deterioration in 

surface water quality. The possible negative impacts on the Stone Age Landscape and the 

Late Farming Community site could become positive provided the recommended mitigation 

measures are implemented and adhered to. 

The development of the WRDs and the TSF and operation of the concentrator plant, 

crushing circuit and conveyor belts are all expected to have a negligible to moderately 

negative impact on the environment and nearby receptors. 
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Positive and negative impacts similar to those described above (construction phase) were 

identified for social, economic and health for the operational phase.  

During the decommissioning phase the expected impacts are associated with the movement 

of machinery to dismantle and remove equipment and infrastructure and rehabilitate the 

disturbed areas. Negligible to moderately negative impacts resulting from soil loss, erosion, 

dust emissions and spillages were identified. Post closure monitoring is essential to 

determine if rehabilitation was successful and sustainable. 

14 Cumulative Impact Discussion 

Cumulative impacts can be defined as: “…changes to the environment that are caused by an 

action in combination with other past, present and future human actions.” (Hegmann et al. 

1999, in DEAT 2004). 

When determining the impacts of a development such as this, one needs to consider 

cumulative impacts. Cumulative impacts take into account impacts of current land use and 

land use change in the broader area. Ideally, all development should take place within a 

predefined Strategic Environmental Assessment which defines no-go and conservation 

areas as well as allowing for development such as housing, roads, agriculture and mining. In 

the absence of such a strategic plan, one can look at the surrounding activity and land use 

and determine to a certain extent, the overall impacts in the region with the addition of the 

proposed mine. 

The sections below provide a description of the expected cumulative impacts resulting from 

the development of the Project. 

14.1 Visual and Topography 

There is an abandoned granite mine on the eastern side of the project area and two small-

scale operational granite mines (African Red and Bestaf) outside the south-western 

boundary of the project area. The only large-scale operational mine in the area is the Anglo 

Platinum Mogalakwena Platinum Mine situated approximately 5 km south-east of the project 

area. The proposed Ivanplats Platreef Mine is approximately 21 km south-east of the project 

area. These existing mines have impacts on the visual aesthetics/character of the regional 

environment. There are also several companies holding prospecting rights in the Mokopane 

area. The possible development of these mines as well as the development of the proposed 

Project will add to these existing visual impacts and change to the landscape. The visibility of 

these large developments will alter the sense of place of the receiving environment from 

rural to industrial/mining and result in a loss of scenic character and increased visual 

disturbance. 
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14.1.1 Social 

The project area and surrounds are characterised by traditional authorities consisting of 

numerous rural settlements and the associated agricultural land used for subsistence 

farming. This gives the region a rural sense of place. The existing and proposed mining 

projects change the sense of place to an industrial/mining sense of place and result in a loss 

of scenic character and increased visual disturbance. The landscape will transform from one 

dominated by rural communities and agriculture into one dominated by mining and industry. 

Refer to Appendix O for further details 

14.1.2 Heritage 

The proposed Project is situated in a highly sensitive cultural landscape. The Malokong Hill 

is situated on the eastern boundary of the project area. The remnants of several stonewalled 

settlements are visible on Malokong Hill and these settlements are culturally significant as 

they are linked to the Makapan Valley World Heritage Site. The change of the sense of place 

as a result of existing and proposed mining projects will result in a negative impact on the 

local and regional heritage resources. Refer to Appendix T for further details. 

14.2 Greenhouse Gas and Climate Change 

For comparative purposes the GHG emissions of the project are compared with national and 

global GHG emissions in Table 14-1. 

Table 14-1: Project Related GHG Emissions in Comparison with Global Emissions 

Emissions Source 
Absolute Emissions 

(k tonnes CO2-e) 

Percentage of South 

African emissions 

Percentage of Global 

Emissions 

Magnetite project 

estimated emissions 
166.81 0.04% 0.0004% 

South Africa (Industrial) 20 090.00 4.40% 0.0459% 

South Africa (Total) 456 850.00 100.00% 1.0426% 

Global emissions 43 816 700.00 - 100.00% 

*Obtain from CAIT, retrieved 2016-06-11 

Locally and globally the Project’s predicted impact is negligible. 

14.3 Soil 

The Arcadia soils have high clay contents, with a grazing land capability. The agricultural 

potential of these soil are low compared to their possible natural fertility due to the difficulty 

in managing these soils. The clays are expected to be shrink/swell clays which shear roots 

when they dry out. These could also provide difficulty in the rehabilitation of these areas or 

the availability of cover material for the WRDs. In all likelihood topsoil might need to be 
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imported to improve rehabilitation efforts and reduce any long term negative effects such as 

erosion, loss of topsoil, and loss of land capability. 

Post mining land capability depends to a large extent on the rehabilitation efforts by the 

mining company. The mining of this project site therefore presents a low risk to food security 

in the area. The project has a relatively small regional agricultural impact. 

14.4 Surface Water 

Negative water quality impacts can result in deterioration of the surface water systems. The 

project infrastructure falls within quaternary catchments A61G and A62B. All runoff draining 

from the project area will eventually report to the downstream Mogalakwena River. 

It is important to note that within and around the project area a number of surface water uses 

exist namely, livestock watering, domestic uses, irrigation and mining. These existing 

activities/ land uses already pose a risk to the surface water resource quality. 

The baseline water quality results indicated that the overall surface water quality of the area 

falls within the recommended water quality guideline limits (Class I – SANS 241-1:2011). 

However, when comparing the water quality sampling results against the SAWQGs for 

SW01, SW02, SW03 and SW05, ammonia limits were exceeded, while in SW04 the pH limit 

was exceeded. 

There are several sources of ammonia which can either result from natural activities such as 

decaying organic matter, the natural geology or anthropogenic activities such as from human 

and animal excretion, industrial discharge from the production of fertilisers, plastics, 

pharmaceuticals, rubber, petrochemicals, and mining explosives. Furthermore, runoff from 

livestock and crop farming, and from built up areas such as Mokopane, Sekgagapeng, 

Maroteng and Ga-Pila and their surrounding industrial areas are also likely to contribute to 

the high ammonia levels. The negative impacts identified in this assessment will not 

necessarily result in non-existent impacts in terms of ammonia, as cumulative impacts can 

arise if the pit water exposed to nitrate rich water is released to the surface water system 

and possibly increase the nitrate concentration in the Mogalakwena River. 

Mining activities upstream were identified; however, the baseline water quality does not 

show evidence of significant impacts from these upstream mining activities such as elevated 

sulfates, heavy metals, trace elements or pH. For that reason, in terms of other elements, 

the activities could potentially introduce new impacts to the catchment. The proposed mine 

will therefore need to strictly abide to the mitigation measures presented in this report and 

ensure that there is zero discharge of dirty water. This will prevent water quality within the 

Mogalakwena River from deteriorating and adding to subsequent cumulative impacts. 

The water use needs will add to the water demand of the catchment, thus water demand and 

supply management will be important. In addition to the potential impacts from the mining on 

water quality, the dewatering of the pit could alter the surface water quantity in the stream 

hence any identified mitigation measures prescribed through groundwater models should be 

adhered to, so as to prevent cumulative impacts. 
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14.5 Air Quality 

The proposed Project is located within the footprint demarcated as the Waterberg Air Quality 

Priority Area. Industrial sources in the area are the highest contributors of SO2, NOx and CO, 

with mining as the highest contributor of PM10. The surrounding communities in the area 

that rely on biomass (firewood) for cooking and space heating are associated with fine 

particulate emissions from combustion. 

The real and future threats to the ambient air quality of the area are attributed to the planned 

expansion of energy-based projects and coal mining in the Waterberg District Municipality. 

This future rise in emissions will exacerbate ambient concentration of pollutants with a 

potential increase in exposure and impacts on humans and the surrounding environment. 

Findings from the air quality study confirmed that the proposed project will add to 

background pollutant load and hence requires mitigation measures to ameliorate associated 

emissions. With the new National Atmospheric Emission Reporting Regulation (May 2015), 

the mine should ensure adequate facilities are in place to conduct routine monitoring of all its 

sources, embark on a detailed emission inventory and final reporting to an internet-based 

emission reporting system. In addition to the aforementioned, the mine management should 

establish a community communication strategy that facilitates reporting of environmental 

efforts, concerns and mitigation measures adopted in its day-to-day to the air quality officer 

at the Mogalakwena Local Municipality and community members. Also, they must endeavour 

to work along with existing forums in the area aimed at improving air quality. More 

especially, its operation must be aligned to the goals of the Waterberg District Municipality in 

ensuring good ambient air quality management in the region. 

14.6 Fauna and Flora 

On a regional scale, the study area is situated within two vulnerable vegetation types, the 

Makhado Sweet Bushveld and the Central Sandy Bushveld. Since this designation was cited 

in 2007 (Mucina and Rutherford 2007), it is likely that the impacts of anthropogenic 

development in the region may have further altered habitat in these vegetation types.  

Due to the presence of the Anglo Mogalakwena Platinum Mine (12 km south of the project 

site), the Ivanplats Platreef Platinum Mine (23 km south east of the project site) and 

numerous residential areas and agricultural fields, much of the natural habitat has been 

altered in the region. Further degradation due to the proposed Project will contribute to the 

cumulative loss of habitat for flora and fauna in the Waterberg region. This is of particular 

significance for sedentary Species of Special Concern and habitats such as Red Data plants 

and the Baboon Spider nests. 

The opportunity exists for the proposed development to contribute substantially to the 

conservation in the region. Conservation of as much of the natural land in the area, and the 

creation of corridors linking other natural areas would aid in conservation of ecosystems, 

flora and fauna. If this is achieved (permanently, not just over the life of the mine), then the 

mine itself will have a net positive impact. These natural corridors can be identified by 
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qualified ecologists for a Biodiversity Action Plan. The proposed mine would have essentially 

provided their own offsets, especially if the wetland areas and associated savanna is 

restored and managed as a conservation and corridor area. 

14.7 Wetland 

On a regional scale, the presence of the Anglo Mogalakwena Platinum Mine (12 km south of 

the site), the Platreef Platinum Mine (23 km south east of the site) and numerous residential 

areas and agricultural fields, much of the natural habitat has been altered in the region and 

the wetlands used for their water resource. Further degradation due to the proposed Project 

will contribute to the cumulative loss of wetland habitat in the region.  

From the perspective of water quantity and quality, the most serious cumulative threat is to 

the quantity of water of the Mogalakwena River, the main perennial system associated with 

the project. Prior to the confluence with the Sterk River, the Mogalakwena River was found 

to be dry in sections during the low flow survey (see Appendix M). If the proposed mine goes 

ahead careful monitoring of its effect on the water levels of the Mogalakwena River will be 

necessary. 

14.8 Aquatic Ecology 

The current impacts were found to be negligibly negative with regard to impacts on water 

quality. This is largely due to the effect of numerous upstream impoundments which greatly 

reduce the possibility of the transport of impacts from the upstream mine (Anglo 

Mogalakwena Platinum Mine as well as the numerous granite mining sites within the 

proposed project boundary). However, during the low flow the threat of water quality 

deterioration will be greater due to the low flows experienced in the region and rivers and the 

loss of dilution potential within the rivers.  

It is therefore thought that any further degradation to the system will likely be due to the 

additional strain caused by the proposed mine. Known mining impacts are numerous and 

include but are not limited to sedimentation, changes in water quality, introduction of 

pollutants and toxicants. However, if mitigation measures are put in place the impacts were 

seen to decrease from minor negative in certain circumstances to negligible negative. 

The cumulative impact of the mine contributed pollution and the urban and other effluents 

resulting from the surrounding community may become a large issue if more people migrate 

to the area looking for work, the secondary impact of human migration and settlement could 

produce large negative impacts. 

The most serious threat of cumulative impacts is to the quantity of water within the 

Mogalakwena River. If the proposed mine goes ahead monitoring of its effect on the water 

levels of the Mogalakwena River will be necessary. Although no groundwater abstraction is 

planned, the disruption in the surface flow will impact on the quantity of water reaching the 

Mogalakwena River.  
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Habitat impacts may be reduced due to the large distance between the mine and the aquatic 

ecosystems (approximately 3 km). This area will provide a buffer that may reduce the threat 

of habitat disturbance. 

14.9 Social 

Cumulative socio-economic impacts are impacts that could act together with other impacts 

(including those from concurrent and/or planned future third party activities), resulting in an 

incremental effect on natural and social resources, social processes and/or socio-economic 

conditions. The importance of identifying and assessing cumulative impacts stems from the 

fact that, in social as well as natural systems, the whole is often more than the sum of its 

parts – implying that the total effect of multiple stressors or change processes acting 

simultaneously on a system may be greater than the sum of their effects when acting in 

isolation. Cumulative impacts usually relate to large-scale and more extensive rather than 

primary concentrated impacts and have a tendency to increase the intensity of impacts 

already predicted for the proposed project. 

The aim is to highlight the nature of the key cumulative socio-economic impacts that are 

expected to occur as result of the combined effect of the proposed project and other existing 

and planned operations in the area. Four possible cumulative impacts were identified and 

are discussed in turn below. 

14.9.1  Job Creation and Multiplier Effects on the Local Economy 

Approximately 1 150 people will be employed by the Pamish during the LoM. Several nearby 

mines also employ substantial numbers of people; other mines planned for the 

Mogalakwena Local Municipality area such as Lonmin Platinum as well as the expansion of 

Mogalakwena Platinum, will also add to the number of people employed in the mining sector. 

The contribution of mining to job creation will therefore be enhanced through the proposed 

Project. 

The proposed Project, together with other existing and planned mining operations, will result 

in several economic benefits for local communities through direct and multiplier effects. 

These effects are usually stimulated by wage bills, local and regional procurement spend, 

and investment into LED and skills development. The proposed project will add to the 

existing positive effect of mining on local economic development by applying national 

principles in terms of local employment and procurement, as well as LED. 

14.9.2 Impacts Related to Population Influx 

A highly significant cumulative impact relates to the fact that existing and new developments 

in the regional study area will accelerate population influx to the area with the associated 

increased pressure on land, resources and services, as well as the potential for informal 

settlement, encroachment/land grab and ultimately urban sprawl.  
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The area has already experienced some influx of people in search of work at nearby mines, 

such as Anglo’s Mogalakwena mine. It is likely that this existing impact will be exacerbated 

once it becomes known that the proposed project has started. 

The capacity of service delivery infrastructure is exceeded in communities within the local 

study area. The expected influx of job-seekers into these areas, combined with the influx 

already caused by other projects, will place increased pressure on local infrastructure 

especially health care services, road networks, housing, and water and sanitation.  

It is recommended that the Project, together with local and district municipal authorities, 

relevant government departments and agencies on national provincial and regional level, as 

well as other developers in the area, proactively investigate joint management measures and 

procedures to encourage sustainable resource management, spatial planning and land use, 

as well as efficient land administration by local government.  

It is emphasised that isolated attempts by the Project to ameliorate the above impact will 

only have limited success. It is essential that the project collaborates with the appropriate 

local government structures and forums, LED programmes, as well as through partnerships 

with both government and other mining projects to develop an Influx Management Plan for 

the region. 

14.9.3 Dependency on Mining to Sustain the Regional Economy 

Economic activities in the area are dominated by mining and services sectors. Because 

mining creates a much larger number of jobs than the services sector, and because mine 

workers tend to earn better salaries than those employed in other sectors, it is fair to deduce 

that the local economy is heavily dependent on the mines. As emphasised earlier, all mines 

have a finite lifespan. Inevitably, mining operations in the area will at some point in the future 

begin to scale down and close. This scenario is already transpiring with Mogalakwena Local 

Municipality (MLM, 2014). Unless significant investment is made into economic 

diversification, the area is destined for a considerable economic slump once this process 

commences. 

14.9.4 Impact on the Visual Environment 

It was mentioned in the baseline that communities adjacent to proposed project site have 

until now maintained a predominantly rural character. The more “alien” elements that are 

added to a landscape, the more the character of the landscape will be altered. Thus, the 

effect of the proposed mine on the area’s sense of place cannot be considered in isolation 

from other current and planned activities. For example existing mining activities in the area 

have left their mark on the landscape (e.g. Mogalakwena Platinum Mine, Bestaf Granite 

Mine, African Red Granite and other closed down granite quarries), and future mining 

activities (e.g. Expansion of Mogalakwena Platinum Mine) will add to the impact on the 

area’s sense of place. Surface infrastructure associated with the proposed project will 

therefore represent a new wave in the transformation of the landscape from one dominated 

by rural communities and fields into one dominated by mining pits and heavy equipment. 
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14.10 Noise 

Cumulative impacts should be considered for the overall improvement of ambient noise 

levels. The project is considered a causative source of noise pollution of negligible 

significance.  

The existing noise sources in the immediate area of the Project are typical noise sources 

such as from the vehicle activity on the surrounding gravel roads as well as on the Provincial 

Road i.e. the D4380. Mogalakwena Platinum Mine is roughly 9 km away from the project 

area, but is however too far away to have any impact. There is a decommissioned granite 

mine adjacent to the project area on the eastern boundary, which is not impacting on the 

existing ambient noise. Should the granite mine become operational it may cumulatively add 

to the noise level and the cumulative impacts would need to be reconsidered.  

Currently the project is not expected to have a significant cumulative impact on the 

background noise levels in the surrounding communities as the noise models indicate that 

the noise propagation will only increase the existing ambient noise levels in the surrounding 

communities by a maximum of 2 dBA. An increase of 3 dBA or less is barely noticeable to 

the human ear. 

14.11 Heritage 

Cumulative impacts occur from in-combination effects of various impacts on heritage 

resources acting within a host of processes that result in an incremental effect.  

As demonstrated, the regional and local study area contribute to the Stone Age Landscape 

and are intimately associated with the history of the Ndebele spanning from the Late 

Farming Community period through to the present. Historically, the Langa and Kekana 

chiefdoms were primary players in the events that culminated in the 1854 Siege of Makapan, 

an event of national significance that has influenced the socio-cultural landscape of the 

region. These factors indicate that the Project is situated in a highly sensitive cultural 

landscape.  

For the Project, cumulative impacts are manifested as additive, synergistic, and space and 

time crowding cumulative impacts. These are summarised in Table 14-2 and discussed 

separately below. 

Table 14-2: Summary of potential cumulative impacts 

Type Cumulative Impact 
Nature of 

Change 

Extent of 

Impact 

Additive 

Space 

crowding 

Change to sense-of-place Negative 
Local & 

Regional 

Additive 

Space 

crowding 

Increase of informal settlements and urban sprawl that 

may encroach on the archaeological element of the 

cultural landscape 

Negative Local 
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Type Cumulative Impact 
Nature of 

Change 

Extent of 

Impact 

Additive 

Synergistic 

Space 

crowding 

Sterilisation of land of tangible heritage such as 

archaeological sites and consequently possible effect 

on the integrity of local intangible heritage, e.g. Langa 

and Boer histories, identity, research potential, etc. 

Negative 

Site 

Specific, 

Local & 

Regional 

Additive 

Synergistic 

Increased significance of remaining in situ 

archaeological sites and accumulations regardless of 

integrity 

Negative 

Site 

Specific, 

Local & 

Regional 

Synergistic 

Neutralising 

Project activities will destroy certain archaeological 

resources, but appropriate mitigation of archaeological 

sites could contribute to the understanding of the local, 

regional and national archaeological record 

Positive 
Regional & 

National 

Time crowding 

Activities resulting from Pamish and other 

developments will have a cumulative impact on 

tangible heritage resources in and around the 

development footprint that will remain in situ, e.g. 

structural integrity of stonewalling on Malokong Hill 

may be degraded through repetitive blasting 

Negative 

Resource 

specific & 

site specific 

The proposed Project in conjunction with other planned and existing developments will have 

additive and space-crowding cumulative impact to the local and regional study area. This will 

entail the sum of all the effects and the high spatial density of impacts on heritage resources 

resulting in negative cumulative impacts. This may include: 

■ Change to sense-of-place from a historic rural landscape to an industrial mining 

landscape; 

■ An increase of informal settlements and urban sprawl that may encroach on the 

archaeological element of the cultural landscape; and 

■ Sterilisation of the land where tangible heritage such as archaeological sites are 

destroyed and consequently the integrity of the intangible heritage are degraded. 

Recognition must also be given to any amendments subsequent to authorisation of the 

Project. This refers to any change to project related activities that require authorisation or 

redesign of the development footprint that will occur within the site-specific project area. 

These amendments will contribute to the additive cumulative impact of the Project. 

Synergistic cumulative impacts were also identified. These impacts are categorised as the 

interaction of individual effects to produce a total effect greater than the sum of the individual 

effect.  
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Both negative and positive synergistic cumulative impacts by the Project were identified. 

These included: 

■ Increased cultural significance of remaining in situ archaeological sites and 

accumulations regardless of integrity; and 

■ Where archaeological resources are to be destroyed by project activities, the 

appropriate mitigation of archaeological sites could contribute to the understanding of 

the local, regional and national archaeological record. 

The potential contribution of mitigations to the understanding of the local, regional and 

national archaeological record will also have a neutralising cumulative impact. This is 

defined as where the effect of appropriate mitigation may counteract the destruction of 

archaeological resources to reduce the overall effect of the proposed Project on the 

archaeological element of the cultural landscape. 

Finally, time-crowding negative cumulative impact was also identified. This is understood as 

the frequent, repetitive impacts on a particular resource at the same time. In the case of the 

Project, in combination with other established operations in the local and site specific study 

area, Late Farming Community sites on Malokong Hill may be structurally compromised 

through repetitive blasting activities.  

15 Item 3(l): Proposed Impact Management Objectives and the 

Impact Management Outcomes for inclusion in the EMPR 

The EMP seeks to achieve a required end state and describes how activities that have, or 

could have, an adverse impact on the environment will be mitigated, controlled and 

monitored. 

The EMP will address the environmental impacts during the construction, operational, 

decommissioning and post-closure phases of the Project. Due regard must be given to 

environmental protection during the entire Project; a number of environmental 

recommendations are made to achieve environmental protection. These recommendations 

are aimed at ensuring that the contractor maintains adequate control over the Project to: 

■ Minimise the extent of an impact during the life of the Project; 

■ Ensure appropriate restoration of areas affected by the Project; and 

■ Prevent long term environmental degradation. 

16 Item 3(m): Final Proposed Alternatives 

As the layout for the Project was informed by previous environmental and technical studies, 

and due to the location of the mineral resource, the initial layout already considered the 

placement of infrastructure in such a manner as to avoid and minimise potential 

environmental impacts (see Section 8.1). Where impacts cannot be avoided, mitigation and 

management measures have been provided.   
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Although the mine design has been altered to avoid certain sensitivities it should be noted 

that some wetland areas could not be avoided and will be lost. A wetland off set strategy has 

been proposed.  

Refer to Plan 3, Appendix A for the final layout, as well as the description of the preferred 

layout in Section 5. 

17 Item 3(n): Aspects for Inclusion as Conditions of Authorisation 

It is not foreseen that any additional aspects other that what has been included and 

discussed in this document, are required. 

18 Item 3(o): Description of any Assumptions, Uncertainties and 

Gaps in Knowledge 

The sections below highlight the assumptions, uncertainties, limitations and knowledge gaps 

relevant to the various specialist studies undertaken. 

18.1 Visual Assessment 

A visual impact assessment is open to subjectivity. This subjectivity is due to the different 

opinions receptors have of a proposed project. A receptor may be partial to the fact that the 

proposed project is occurring in an area, which becomes a source of economic upliftment for 

a community, whereas another receptor may view a proposed project as a negative factor 

which could hamper tourism or recreational activities. 

Many factors can enhance or reduce the visual impact of the proposed project. Vegetation 

near a receptor’s viewpoint can greatly reduce that receptor’s view of the proposed project. 

Other factors such as weather/climatic conditions and seasonal change can also affect a 

receptor’s view of the proposed project. It is, therefore, difficult to determine the visual 

impact of the proposed project from the viewpoint of each individual receptor. Consequently, 

this study focused on the size of the viewshed area. 

Detailed contour relief data was not available for the project area and surrounds. The 

topographical model was created using the available 20 m contour relief data from Chief 

Directorate: National Geo-Spatial Information (CD: NGI). This data was generalised and 

some of the topography detail was lost. Contour relief data with a resolution of 5 m or less is 

required to create more accurate topographical and viewshed models; however, this data 

was not available for the Project. 

18.2 Greenhouse Gas and Climate Change 

18.2.1 Greenhouse Gas Emission Estimation 

The following is relevant to the assessment boundary that was established: 
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■ Diesel generators will not be used for more than 1.5% of the operational days per 

year, which equates to approximately 10% of the vehicle diesel consumption. 

According to the design engineers, 90% of all diesel will be consumed by the fleet; 

■ Local information on diesel emission factors was not available therefore the 

Department of Environment, Food and Rural Affairs (DEFRA) guidelines was used. 

This may result in understating the emissions; 

■ The power factor is assumed to be 0.8 allowing for 12 MW/15 MVa installed power;  

■ The assessment does not account for emissions associated with magnetite 

downstream;  

■ Sewage treatment will use a managed aerobic process; and 

■ For the land use change emissions the total pit area will be cleared within five years, 

the infrastructure will be constructed within a year and the stockpiles and TSF will 

develop over the LoM. 

18.2.2 Climate Response Model 

The following are relevant to the model: 

■ Changes in radiative forcing for those GHGs where no emission factor is available, 

the model uses CO2-e;  

■ The model assumes a start date of 2016 and a LoM of 30 years;  

■ The IPCC’s recommended expressions to convert greenhouse gas changes are 

empirical expressions derived from atmospheric radiative transfer models and 

generally have an uncertainty of about 10%. The uncertainties in the global average 

abundances of the long-lived GHGs are much smaller (<1%); 

■ The expressions must be considered as global mean forcings as they include the 

radiative effects of global mean cloud cover; 

■ Indirect climate effects due to atmospheric chemistry is not accounted for; 

■ For the first year of modelling there is a zero net exchange between atmospheric 

CO2, the ocean and biosphere; and 

■ The model does not include emissions from any sources other than this project. 
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18.2.3 Atmospheric Concentrations 

The atmospheric concentrations used are given in Table 18-1. 

Table 18-1: Atmospheric concentrations and GWP for well-mixed GHGs11 

Gas 

12
Pre-1750 

TROPOSPHERIC 

Concentration1 

Recent 

Tropospheric 

Concentration 

GWP(100-yr 

time horizon) 

Atmospheric 

Lifetime (yrs) 

Concentrations in parts per million (ppm) 

Carbon dioxide 

(CO2) 
278.305 395.4 1 ~100-300 

Concentrations in parts per billion (ppb) 

Methane (CH4) 722 1762 28 (30) 12 

Nitrous oxide (N2O) 270 324 265 121 

Concentrations in parts per trillion (ppt) 

Sulfur hexafluoride 

(SF6) 
zero 7.39 23 500 3 200 

18.3 Soil, Land Use and Land Capability 

The following assumptions and limitations are relevant: 

■ The information provided in the Soil, Land Capability, Land Use and Soil Stripping 

Plan report is based on information gathered from site visits undertaken from 12 to 

15 January 2015 and from 10 to 12 June 2015; and 

■ The area surveyed was based on the infrastructure layout plan contained in this 

report. 

18.4 Groundwater 

The following assumptions and limitations were applied during the numerical modelling 

process: 

■ During the hydrocensus programme, not all boreholes could be accessed for the 

measurement of field parameters (such as pH, electrical conductivity, water level) 

due to some of the boreholes being closed or equipped with a pump; 

■ Aquifer parameters such as transmissivity and storage were taken from literature and 

aquifer tests conducted at the newly drilled boreholes at the proposed project area 

and are assumed to be applicable to the project environment; 

                                                 

11
 Data from the U.S Department of Energy, DOI: 10.3334/CDIAC/atg.032 

12
 Used to run the model 
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■ Recharge values were taken from literature. The values are assumed to be 

applicable to the project environment; 

■ For the transport model, mass transport parameters were taken from literature for the 

region and assumed to be applicable for the project environment; 

■ The contaminant concentration emanating from the WRDs and stockpile areas were 

assumed to be negligible; and 

■ It was assumed that the main transport mechanism for contamination was advection.  

The following limitations are true for all numerical groundwater models: 

■ The complexities of fractured rock aquifers imply that the model can only be used as 

a guide to determine the order of magnitude of dewatering and contaminant 

transport; and 

■ The interpretation of modelled results should be based on the assumptions that the 

model was built on and actual results will vary as unknown aquifer conditions and 

parameters vary in the natural system. 

18.5 Air Quality 

Data limitations and assumptions associated with the Air Quality Impact Assessment were: 

■ The impact assessment was limited to particulates PM2.5, PM10, and dust fallout 

and based solely on the infrastructure plan provided by the client. No long-term 

monitoring data is available for the proposed site; 

■ The assessment did not include emissions from the onsite generator and tail pipe 

emissions from vehicles. However, an emission inventory including the 

aforementioned sources, was compiled as part of the GHG study; and 

■ US-EPA and NPi emission factors for mining will be utilised in this assessment due to 

the unavailability of local emission factors. 

18.6 Fauna and Flora 

The following limitations were experienced during this study: 

■ The project was assessed according to the project activities. Any changes to these 

after the assessments were done would not be captured in this assessment; 

■ Only the area that coincides directly with infrastructure and development were 

assessed. The entire MRA area was not assessed; 

■ Whilst every effort to document all the plant species was made, it is possible that the 

emerging period (including flowering or seed-bearing phases of plant life-cycles) of 

some plants may not have coincided with the time of sampling. In this case, the 

absence of these plants from the species list does not imply that they do not occur on 

site at all; 
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■ Only ethnobotanical species that have been documented in literature were recorded 

for this survey. Whilst members of the local community were interviewed as part of 

the heritage assessment (Appendix T), individuals were hesitant to disclose the 

names and locations of medicinal plant species associated with the study area;  

■ The faunal sampling assessment was intended to document any faunal activity or 

evidence thereof on site. It is likely that some cryptic, nocturnal or migrant species 

may not have been recorded during the faunal survey; and 

■ During the wet-season survey, heavy rains were experienced during the majority of 

the site visit. As a result, some areas were not accessible. 

18.7 Wetland 

The following are applicable: 

■ The project was assessed according to the project activities listed. Any changes to 

these after the assessments were done would not be captured in this report; 

■ Only the area that coincides directly with infrastructure and development was 

assessed; and 

■ It is important to note that not all wetland floral indicators or important species may 

have been identified due to the sampling methodology being representative of the 

project site, and whilst every effort was made to record all plant species was made, it 

is possible that the flowering period or seed-bearing phases of plant life-cycles of 

some plants may not have coincided with the time of sampling. 

18.8 Aquatic Ecology 

During the high flow survey, high river flow volumes made accurate fish sampling difficult. As 

a result the diversity of recorded fish species may need to be viewed with caution.  

During the high flow survey, the dissolved oxygen meter was faulty and as such no dissolved 

oxygen data could be recorded. 

Due to time constraints, surveys were conducted in relatively short time frames (January 

2015 and April 2015). The low flow may not have been wholly representative of low flow 

conditions, as the survey was conducted at the beginning of the low flow while water levels 

were likely higher than would be expected later in the season. Therefore the data obtained 

may need to be read with some circumspection. 

18.9 Macro Economic 

The sections below provide a summary of the assumptions related to the Macro Economic 

Assessment and should be read with Appendix N. 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 436 

 

18.9.1 Construction Phase 

It has been assumed that construction will take place as per the proposed project schedule 

(Section 5.2.10) and according to the project description. The capital investment required for 

the construction phase was estimated at R 681.5 million (2015 prices), excluding land costs 

but including transaction fees. Details regarding the breakdown of the costs are available in 

Appendix N. It was further assumed that the majority of the machinery and equipment will be 

imported but that 72.7% of all capital expenses will be spent in South Africa. All labour for 

the construction phase will be procured from within South Africa. 

18.9.2 Operational Phase 

Following the construction phase, full production will commence. During the first year of the 

production schedule, topsoil is cleared and pre-stripping is done. From the second year 

onwards ore is produced at a rate of 1 million ton RoM for 30 years. 

It is expected that the mine will operate for 30 years and a total of 30 Mt of ore will be mined 

over the life of the mine. The annual average production of magnetite concentrate will be 

672 600 tonnes, which equates to 56 050 tonnes per month.  

Based on the information provided in the MWP, annual average revenue during the 

operational phase is estimated at R 855.7 million in 2015. 

All intermediate inputs required to sustain the mine and labour costs will be localised, i.e. 

spent within South Africa. The mine is expected to provide sustainable employment 

opportunities to 168 people. Of these, about 110 will be unskilled and semi-skilled workers 

(predominantly semi-skilled) and the rest will be skilled and highly skilled workers. 

18.9.3 Decommissioning Phase 

The rehabilitation activities will be on-going. The decommissioning phase will last for five 

years and it is estimated that R 147.1 million will be spent and approximately 500 people will 

be employed for one year for this task. This will be followed by a post-closure phase, which 

will last for three years and is expected to cost R 7.1 million. 

After the facility is closed, buildings will be demolished and landform designs will be 

implemented for the disturbed areas. Rehabilitation monitoring will be undertaken as per the 

post-closure monitoring programme to confirm success of rehabilitation measures. 

18.10 Social 

This study was subject to the following limitations: 

■ This report is based on available information obtained from the client, secondary 

sources, other specialists’ assessments and stakeholders consulted during site-visits. 

The study was conducted within available timeframes and budget. The sources 

consulted are in no way exhaustive, although deemed sufficient to meet the Terms of 

Reference for the current assessment. No information has been deliberately 
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excluded from this report, and it is assumed that no party withheld relevant 

information from the specialists; and 

■ Social impacts associated with the eventual decommissioning of the mine at the end 

of its life are briefly discussed but are not subject to detailed assessment. This 

omission is motivated by the fact that predictions concerning the characteristics of 

the receiving socio-economic environment at the time of decommissioning (30 years 

in the future) are subject to a large margin of error, thus significantly reducing the 

accuracy of the impact assessment. 

18.11 Community Health 

The following are the recognised limitations of the Health Impact Assessment: 

■ The study often refers to local level data which has some limitations that need to be 

understood and respected. Recording and reporting of the health data within the 

visited Healthcare facilities is completed manually. It is important to note that this 

information was largely perceptions and subjective views of the status of health. 

However, this information is invaluable in understanding the health challenges in the 

area, although the limitation must be considered when evaluating information, as the 

ability to use it as a robust baseline and to use it to monitor relevant health impacts is 

limited; and 

■ Interviews and focus group discussions are normally based on respondents’ self-

declaration which may be prone to recall or response bias. Moreover, when it comes 

to questions on one’s private life, study participants tend to be affected by a social 

desirability bias, where they may choose to give answers that are socially 

acceptable. 

18.12 Traffic 

The following assumptions were made: 

■ Eighty percent (80%) of construction workers will arrive/depart a /from the mine 

during the AM and PM peak hr (very conservatively); 

■ The workforce will be equally divided amongst the two shifts for the operation of the 

mine; 

■ Mining and laydown yard equipment will be delivered on the same day; and 

■ Heavy vehicle arrival and departure profiles are spread evenly throughout the 

working shifts. 
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18.13 Noise 

The following assumptions and limitations are included as part of this assessment: 

■ The construction phase is assumed to be carried out during daytime hours (06:00-

22:00), therefore only daytime scenarios were modelled for the construction phase; 

and 

■ The resulting noise contours represent worst case LAeq at any receiver located 

360 degrees in the horizontal plane around the noise sources. The noise modelling 

software is limited to calculating the predominant wind direction (or downwind 

conditions of propagation) per single receptor only. Calm wind conditions have 

therefore been included in the model due to the number of surrounding receptors. 

Thus, the noise dispersion plots do not represent a typical seasonal scenario in the 

predominant wind direction but rather a yearly average of the area’s meteorological 

conditions in all directions. 

18.14 Blast 

There is currently no specific blast design available for the blasting operations. The blast 

design usually forms the baseline to determine possible influences from blasting operations. 

Geological information from the project was therefore used to derive certain drilling and 

blasting information. 

Further details on assumptions and blast designs can be viewed in Appendix S. 

18.15 Cultural Heritage 

The following constraints and limitations were experienced during the completion of this 

study: 

■ The NEMA Regulations that came into effect on 8 December 2014 significantly 

constrains timeframes within which studies can be completed; 

■ While every effort was made to cover the development footprint as extensively as 

possible, this was constrained by the regulated timeframes; 

■ Surface visibility and access was greatly reduced due to dense Dichrostachys 

cinerea (Sickle Bush) and grass cover. This in some instances limited exploration 

along prepopulated transects and ground visibility; 

■ Archaeological sites commonly occur at sub-surface levels with no or limited trace 

evidence on the surface. To investigate the potential of subsurface occurrences, 

permits regulated under Section 35 of the NHRA is required. No permits were held by 

the specialists, and as such, it is possible that archaeological sites may be identified 

during the construction and operational phase of the Project; 

■ Open air Stone Age sites are easily disturbed. These disturbances affect the 

stratigraphic integrity of a site and remove artefacts from any temporal or spatial 

context. Establishing any temporal or functional relations between scatters of 
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artefacts is difficult, especially so if the scatters cannot be related back to a high 

density accumulation or site; and 

■ The authors acknowledge that the recent historical landscape is complex: issues 

such as succession disputes are representative of an inherent complex and 

conflicted heritage that is the current subject of much research and public debate. 

The death of the previous Bakenberg chief in 2014 has resulted in an apparent 

succession dispute. There is also evident conflict between village leadership and the 

current Traditional Council, evidenced in comments raised during meetings held as 

part of the PPP. However, a comprehensive study of these issues is outside the 

scope of this study. 

18.16 Rehabilitation 

The following assumptions have been made and limitations identified, during the compilation 

of the Rehabilitation Plan: 

■ The information provided is based on information gathered from site visits 

undertaken to date and specialist studies that were conducted; 

■ The full analytical evaluations of materials (material that will be stripped, such as 

topsoil, softs and overburden) is based on information provided by the client and 

could change if the mine plan is altered with respect to volumes of material extracted 

(specifically for the opencast mining operations). In the event of this occurring the 

analytical evaluation of materials and the topography plan will need to be updated to 

cater for this; 

■ The information contained within the rehabilitation plan is based on the current LoM. 

If there is a significant change of either other mining areas, or infrastructure the 

rehabilitation plan will need to be updated to cater for this change; 

■ Several options have been consisted for the post mining topography and land use, 

none of these options are considered as the preferred option as each of the options 

needs to be assessed with respect to feasibility; 

■ The report must be considered as a living document. The report should be updated 

as information becomes available and monitoring and rehabilitation progresses; and 

■ The hydrogeological impacts associated with the post-closure environment are based 

on specialist studies conducted in 2015 and include a Geochemistry and Waste 

Classification and Groundwater Report. In the event that there is a change in the 

mining method or rate it is recommended that the hydrogeological impacts 

associated with the post closure environment are remodelled as the 

recommendations provided for water management are based on the current LoM. 
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18.17 Closure Assessment 

The concrete and steel estimates associated with the concentrator plant are based on pre-

feasibility study numbers; hence the numbers will have to be confirmed during detailed 

design in the feasibility phase. 

It should also be noted that the draft Regulations dealing with the financial provision for the 

closure of a mine and the calculation of the quantum of that provision are currently 

circulating for comment. These Regulations will have a significant impact on the provision for 

closure but this report is based on the Regulations applicable as at 1 December 2014. The 

draft Regulations have not been considered in this report or cost calculation. 

The full analytical evaluations of materials (material that will be stripped, such as topsoil, 

softs and overburden) is based on information provided by the client and could change if the 

mining plan is altered with respect to volumes of material extracted (specifically for the open 

pit mining operations). In the event of this happening the analytical evaluation of materials 

and the topography plan will need to be updated to cater for this. 

An abandoned granite mine is situated on the applicant’s proposed mining right area 

towards the east. The applicant is in the process of excluding that section from the proposed 

mining right area and will not be responsible for the rehabilitation of the granite mine. 

19 Item 3(p): Reasoned Opinion as to whether the Proposed 

Activity should or should not be authorised 

19.1 Item 3(p)(i): Reasons why the Activity should be Authorised or 

not 

Following the completion of the various specialist studies appended to this report and the 

identification and weighing of the expected impacts, it is the opinion of Digby Wells that the 

proposed Project should be authorised. This opinion stands provided all the 

recommendations proposed in the specialist studies and the EIA and EMP as well as 

legislative requirements are implemented and adhered to. 

The Macro Economic Impact Assessment (Appendix N) states the following: “Considering 

that the mining sector in the local economy has been declining in the past few years, the 

proposed establishment of the mine is expected to reverse this trend and offset the decline 

in the local economic base; importantly, it will re-establish sustainable employment 

opportunities that have been lost in the economy in the past.” 

Even though some negative environmental impacts are expected it can still be concluded 

that the proposed project will be beneficial. 
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19.2 Item 3(p)(ii): Conditions that must be Included in the 

Authorisation 

19.2.1 Specific Conditions to be Included into the Compilation and Approval 

of EMPR 

The following specific conditions are proposed: 

■ A wetland off set strategy to compensate for the loss of habitat; 

■ Future geochemistry work should include a larger amount of tailings samples to be 

tested; 

■ More detailed mineralogical work on waste material can aid in a better understanding 

of the trace element make-up of the material; 

■ All mitigation measures proposed in this report and attached specialist report should 

be implemented; 

■ Environmental monitoring should take place as recommended; and 

■ The closure cost assessment should be updated and submitted as per the legislative 

requirements. 

19.2.2 Rehabilitation Requirements 

The post-mining land use should be restored to either grazing and/or cultivation and should 

represent the pre-mining land use, if possible. 

The closure and rehabilitation objectives for the Project are listed below and should be met. 

■ Return land that has been mined by opencast methods to a land use that is 

sustainable and accepted both from a legal requirement perspective and meets both 

the environmental and social needs identified; 

■ Ensure that as little water as possible seeps out of the various sections of the mine 

(during closure), and where this is unavoidable, ensure that the water is contained or 

treated, if the volume is significant and/or if it does not meet statutory water quality 

requirements; 

■ Demolish all mine infrastructure that cannot be used by the subsequent land owners 

or a third party. The areas that are demolished will be rehabilitated to at least a 

grazing land capability or the prescribed pre-mining land use. Where buildings can be 

used by a third party, arrangements will be made to ensure their long term 

sustainable use; 

■ Rehabilitate the TSF to ensure that any risk of pollution emanating from the facility is 

minimised; 

■ Consider options for the low/lower grade stockpiles (either rehabilitation of these 

stockpiles or processing); 
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■ Rehabilitation of the WRDs; 

■ Follow a process of closure that is progressive and that is integrated into the short 

and long term mine plans. The process must assess the closure impacts proactively 

at regular intervals throughout the project life; 

■ Leave a safe and stable environment for both humans and animals; 

■ Prevent any soil, surface water, and groundwater contamination by managing all 

water on site; 

■ Comply with local and national regulatory requirements; 

■ Form active partnerships where possible with local communities to take responsibility 

for the management of the land after mining; and 

■ Maintain and monitor all rehabilitated areas following re-vegetation or capping, and if 

monitoring shows that the objectives have been met, then an application for closure 

can be made. 

20 Item 3(q): Period for which the Environmental Authorisation is 

Required 

The period required for environmental authorisation should be the same as the mining right. 

The planned project schedule is as follows and is dependent on receipt of all regulatory 

approvals: 

■ Construction : March 2016 – March 2018 (2 years); 

■ Topsoil and Pre-stripping : 2018 -2019 (1 year); and 

■ Production: 2019 – 2046 (27 years). 

21 Item 3(r): Undertaking 

Please refer to Part B, Section 12 for the complete undertaking applicable to the EIA and 

EMP sections of this report. 

22 Item 3(s): Financial Provision 

As part of ongoing accounting practices and specifically for mine closure, the applicant 

requires a closure cost estimate aligned to the requirements of the NEMA and good practice 

measures. 

The environmental liability calculated for the proposed project using the DMR method of 

calculation is estimated to be R 154 840 434 (Incl. VAT) at the end of LoM. The 

environmental liability after Year 1 of mining using the same calculation method is estimated 

to be R 26 323 960 (Incl. VAT). 
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A project management fee of 6% (subtotal is more than R 100 000 000) and a contingency 

of 10% was added to the capital expenditure as per the DMR requirements. A detailed 

breakdown of the costs is included in Appendix U of this report. 

A ten year forecast was also calculated based on the project schedule and is also included 

in Appendix U. 

22.1 Item 3(s)(i): Explain how the Aforesaid Amount was Derived 

The environmental liability only focused on the proposed mining activities and was 

calculated by means of the DMR standard method for assessment of mine closure. Activities 

incorporated into the calculation included the demolition and management of physical 

infrastructure, rehabilitation of the waste facilities as well as the rehabilitation of these 

affected areas. 

The areas for the mine which needed to be included in the current assessment were 

provided to Digby Wells by the applicant. The mine layout plan is attached in Appendix A. 

These areas were assumed to be all that the applicant was liable for and no investigation 

was conducted to determine whether the applicant is responsible for, and has any liabilities 

for additional areas. This project did not involve a legal due diligence process. 

22.2 Item 3(s)(ii): Confirm that this Amount can be Provided for from 

Operating Expenditure 

Provided the mining right is approved, Pamish will provide for closure as per the legal 

requirements. A liability assessment will also need to be undertaken annually to ensure the 

financial provision is in line with the closure cost. 

23 Item 3(t): Deviations from the Approved Scoping Report and 

Plan of Study 

23.1 Item 3(t)(i): Deviations from the Methodology used in Determining 

the Significance of Potential Environmental Impacts and Risks 

There were no deviations from the plan of study as stipulated in the Scoping Report. 

23.2 Item 3(t)(ii): Motivation for the Deviation 

There were no deviations from the plan of study as stipulated in the Scoping Report. 
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24 Item 3(u): Other Information Required by the Competent 

Authority 

24.1 Item 3(u)(i)(1): Impact on the Socio-Economic Conditions of any 

Directly Affected Person 

The potential socio-economic impacts expected to arise as a result of the Project have been 

investigated and assessed in the Social Impact Assessment and Macro Economic 

Assessment respectively. The impacts were also quantified based on the pre-determined 

baseline conditions.  

Physical displacement of people is not expected since there are no people living on the land 

where infrastructure will be placed. People in the vicinity of the mine will however experience 

the positive and negative impacts of the Project. 

The impacts and relevant mitigation measures for all the phases of the Project are discussed 

in Section 9.2 and Section 11 respectively.  

24.2 Item 3(u)(i)(2): Impact on any National Estate referred to in 

Section 3(2) of the National Heritage Resources Act 

The Heritage Impact Assessment (Appendix T) completed as part of this project investigated 

and assessed the potential impacts on heritage resources associated with the Project. The 

identified impacts associated with all the phases of the project are discussed in Section 9.2 

and the associated mitigation measure in Section 11.  

25 Item 3(v): Other Matters Required in terms of Sections 24(4)(a) 

and (b) of the Act 

Not applicable. 
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Part B: Environmental Management 

Programme Report 
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1 Item 1(a): Details of the Environmental Assessment Practitioner 

The details of the EAP, including his qualifications and experience, are discussed in Part A, 

Section 2. 

2 Item 1(b): Description of the Aspects of the Activity 

The aspects of the activity as described in Section 9 are covered by the EMP. 

3 Item 1(c): Composite Map 

The infrastructure layout plan is included in Plan 3, Appendix A. A 100 m buffer of the 

delineated wetlands and watercourses must be implemented. Furthermore, a 200 m buffer 

should be placed around all rocky outcrops on the site. Refer to Plan 5 to Plan 9, Appendix 

A, for the plan showing the sensitive environmental features associated with the site. 

4 Item 1(d): Description of Impact Management Objectives 

including Management Statements 

4.1 Item 1(d)(i): Determination of Closure Objectives 

The preliminary closure objectives for the proposed project have been defined as the 

following: 

■ To remove and/or stabilise surface infrastructure, rehabilitated land and mining 

residue according to the planned land use plan after closure; 

■ To manage the impact of physical effects and chemical contaminants on the 

environment such that the environmental quality is not adversely affected after 

closure; 

■ To limit, as far as reasonably possible, health and safety risks to humans accessing 

the reclaimed mine site after closure; 

■ To encourage the re-establishment of native and/or appropriate flora and fauna on 

the reclaimed mine site such that the biodiversity is largely re-instated by natural 

succession over time; 

■ To adhere to the implementation of the approved SLP that should contribute towards 

the socio-economic sustainability of the local communities; 

■ Comply with local and national regulatory requirements; 

■ To follow an appropriate stakeholder engagement process with all I&APs and 

authorities; and 

■ To maintain and monitor all rehabilitated areas following re-vegetation or capping. 
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4.2 Item 1(d)(ii): The Process for Managing any Environmental 

Damage, Pollution, Pumping and Treatment of Extraneous Water 

or Ecological Degradation as a result of undertaking a Listed 

Activity 

An Environmental Response Plan is a process to respond rapidly and effectively to and 

manage emergency situations that may arise at the mine. The Environmental Response 

Plan must have the following objectives: 

■ Categorisation of emergency situations through hazard identification and to define 

procedures for responses to the situations; 

■ Assigning responsibilities for responding to emergency situations; 

■ Implementation of an effective system to receive, record and communicate reports of 

environmental incidents and emergencies; and 

■ Ensuring that all environmental incidents or emergencies are investigated and the 

necessary procedures are in place to implement corrective and preventative actions 

to prevent a recurrence of the incident. 

The Emergency Preparedness and Response Code of Practice will be compiled in 

accordance with the following: 

■ Occupational Health and Safety OHSAS 18001; and 

■ The Mine Health and Safety Act, 1996 (Act No. 29 of 1996). 

In the event of an emergency, the Emergency Response Plan/Procedure will be consulted 

and the required actions implemented. To facilitate the effective implementation of the 

procedures, copies of the Emergency Response Plan will be placed in accessible and visible 

locations around the site. Figure 4-1 provides a general overview of the Emergency 

Response Procedure. 
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Figure 4-1: Emergency response procedure overview 

4.2.1 Communication 

A list of emergency contact numbers will be displayed at various locations around the site. If 

the emergency has the potential to affect surrounding communities, the communities will be 

alerted via alarm signals or contacted in person. 

4.2.2 Training and Emergency Situation 

The efficiency of the Emergency Response Plan must be tested by running training 

programmes and frequent emergency simulations. This will aid to prepare employees to 

respond in case of emergencies. 

4.3 Item 1(d)(iii): Potential Risk of Acid Rock Drainage 

Geochemical tests were completed on five samples of which three were hanging wall 

samples and two were compiled from a tailings material sample. The hanging wall 

represents the waste rock material that will be temporarily stored on site. The tests 

performed on the samples include ABA, NAG, XRD, XRF and reagent/distilled water 

leachate tests. The results from the test are listed below. 

4.3.1 Waste Rock Material 

■ The waste rock material showed a high neutralising potential in both the 

mineralogical and ARD assessments and tests, and both ARD and Metal Leach (ML) 

potential is low; 

■ The neutralising nature of the waste rock material was confirmed in the paste pH of 

the ABA results and also the pH of the resultant leachate quality abstracted from the 

distilled water leachate tests; 
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■ The waste rock material was classed as a Type 3 waste according to the NEM:WA 

guidelines due to total concentrations of some elements being above the 

recommended TCT0 values; however 

■ No elements leached out in concentrations above the LCT0 values and in most 

cases were below the detection limits with a very low risk of contamination or 

seepage based on the conservative methods followed as per NEM:WA regulations; 

and 

■ Overall from the available data and test results the waste rock material is deemed to 

be a low environmental contamination risk and the Type 3 classification of the waste 

rock is too conservative and not a true reflection of the low risk nature of the material. 

4.3.2 Tailings Material 

■ The tailings material showed a marginal potential for ARD, but the ARD potential is 

uncertain based on the current available data; 

■ The neutralising nature of the tailings material was confirmed in the paste pH of the 

ABA results and also the pH of the resultant leachate quality abstracted from the 

distilled water leachate tests;  

■ The remaining parameters tested for and evaluated does show a marginal potential 

for ARD development that can lead to a potential for contaminants to leach out of the 

material; 

■ The acid producing potential of the tailings material is most probably caused by the 

siderite mineralogy; 

■ The tailings material was classed as a Type 3 waste according to the NEM:WA 

guidelines due to total concentrations of some elements being above the 

recommended TCT0 values; and 

■ Overall from the available data and test results keeping in mind the potential acid 

forming nature of the tailings material, the Type 3 classification of the tailings material 

is an accurate classification. 

4.4 Item 1(d)(iv): Steps taken to Investigate, Assess, and Evaluate the 

Impact of Acid Rock Drainage 

The geochemistry tests completed and the results obtained are discussed in Sections 9.1.8 

and 4.3. 

4.5 Item i(d)(v): Engineering or Mine Design Solutions to be 

Implemented to Avoid or Remedy Acid Rock Drainage 

The geochemistry tests undertaken on the waste rock and tailings material showed that both 

the ARD and the ML potential of the material are low. The WRDs and TSF must be designed 

as per the NEM:WA guidelines for a Type 3 waste. 
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4.6 Item 1(d)(vi): Measures that will be put in place to Remedy any 

Residual or Cumulative Impact that may result from Acid Rock 

Drainage 

Although the potential for the formation of ARD is very low, facilities will be designed as per 

the NEM:WA guidelines. These designs will limit/prevent seepage of poor quality into the 

environment. At closure the facilities will be rehabilitated as per the Rehabilitation Plan 

(Appendix V) to prevent erosion and contaminated run off into the environment. 

4.7 Item 1(d)(vii): Volumes and Rate of Water Use Required for the 

Mining, Trenching or Bulk Sampling Operation 

Water is required for use in ore processing as well as for potable use. It is therefore planned 

for water to be abstracted from existing water abstraction networks. Raw water will be 

provided to site via a new pipeline to be installed from the Flag Boshielo Dam (Olifants 

River). The Olifants River Water Resources Development Project plans to build a pipeline 

from the Flag Boshielo Dam to Mokopane to meet the domestic and industrial needs of the 

area. This pipeline is currently being constructed; however it is anticipated to be completed 

by the end of 2017. Pamish is liaising with the Lebalelo Water User Association to register its 

water requirements. The total water required for the entire mining operation is estimated at  

1 1 60 m3 per day (409 664 m3/ annum). 

  

4.8 Item 1(d)(viii): Has a Water Use Licence has been applied for 

Pamish is in the process of applying for an IWULA from DWS as per the requirements of the 

NWA. 
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4.9 Item 1(d)(ix): Impacts to be mitigated in their respective phases 

The proposed mitigation measures and its compliance with the relevant standards are presented in Table 14-1. 

Table 4-1: Impacts to be mitigated during the construction phase 

Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

Activity 1: Site Clearance and Vegetation Removal 

Visual Local � Vegetation should only be removed when and where necessary � Mine Plan � Throughout project 

Soil Local 

� Follow adequate stripping guidelines (refer to Appendix F and Appendix V) 

� The topsoil should be stripped by means of an excavator bucket, and loaded onto 

dump trucks 

� Topsoil stockpiles are to be kept to a maximum height of 30 m 

� Topsoil is to be stripped when the soil is dry 

� The top 0.3 m of the soil profile should be stripped first and stockpiled separately (to 

be stockpiled in the soils stockpile area identified on the infrastructure plan, but this 

must be split into the 4 stockpiles described in the soil stripping ratios section) 

� The subsoil of approximately 0.3 - 1.2 m thick to be stripped and stockpiled 

separately 

� Soils to be stripped according to the soil stripping ratios and stockpiled accordingly 

� Foundation excavated soil to be stockpiled 

� Stockpiles are to be maintained in a fertile and erosion free state by sampling and 

analysing annually for macro nutrients and pH, and vegetating the stockpiles to 

reduce erosion 

� The handling of the stripped topsoil will be minimized to ensure the soil's structure 

does not deteriorate 

� Prohibit traffic on stockpiles 

� Prevent unauthorised borrowing of stockpiled soil 

� The stockpiles will be vegetated to reduce the risk of erosion, prevent weed growth 

and to reinstitute the ecological processes within the soil 

� Ensure proper storm water management designs are in place 

� Access routes are to be kept to a minimum as to reduce any unnecessary 

compaction from occurring 

� Corrective action must be taken where erosion occurs e.g. placement of gabions, 

erosion berms etc. 

� Only the designated access routes are to be used 

� Implement land rehabilitation measures as defined in rehabilitation report 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

� EIA 2014 Regulations; soil 

pollution and erosion control 

� CARA 

� Weekly during construction phase 

Surface water Local 

� Clearing of vegetation must be limited to the project site, and the use of existing 

access roads must be prioritized so as to minimise construction of new access roads 

in these areas 

� The construction phase must be prioritised to the dry months of the year (May-

October) to limit mobilisation of sediments or hazardous substances from 

construction vehicles used during site clearing and grubbing 

� All runoff emanating from the dirty water areas which include, low grade stockpiles, 

high grade stockpiles, plant area and WRD will need to be conveyed first to a silt trap 

� GN R. 704 

� NWA 

� Dust Management Plan 

� Throughout construction phase  
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

before entering the containment facility e.g. PCD, or storm water dam 

� The removed topsoil must be covered or vegetated as soon as possible to prevent 

sediment erosion 

� Within the cleared area along the downstream boundary, temporary trenches must 

be constructed along with a temporary excavated storage area. All dirty water runoff 

will then be captured and contained within the temporary storage facility 

� Haul roads must be well compacted to avoid erosion of the soil into the streams 

� Dust suppression on the haul roads and cleared areas must be regularly undertaken 

Groundwater Local 
� Rehabilitate disturbed areas once construction is complete 

� Limit site clearance 

� Groundwater Monitoring 

Programme as per NWA 

� GN R. 704 

� Best Practice Guidelines 

� Throughout construction phase 

� Monitoring as per approved 

monitoring programme 

Air Quality Limited 

� Clearing should be conducted in phases 

� Limit vegetation removal only to the areas being worked on  

� Water the areas which are being worked on to supress dust and limit erosion 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout construction phase 

Fauna & Flora Limited 

� Avoid erosion, manage alien invasive species establishment, and ensure the re-

establishment of natural vegetation 

� Limit degradation and destruction of natural environment to designated project areas 

by keeping the footprint of the disturbed area to the minimum and within designated 

areas only. Re-vegetate open areas to limit erosion 

� Avoid known areas of faunal and floral Species of Special Concern as indicated on 

the relevant map. 

� Avoid sensitive landscapes such as wetlands and ridges that were encountered on 

site 

� Limit alien invasive plant recruitment by ensuring the removal of vegetation during 

construction and operation will be minimised thereby reducing the risk of open areas 

occurring 

� Maintain top soil biological activity by soils stockpiling without compaction to keep the 

seed bank viable if topsoil is replaced within a year. This viable seedbank will create 

an excellent basis for rehabilitated areas where these soils are used 

� If this is not possible, there will be no change post-mitigation 

� Conservation Management Plan 

� Alien Invasive Management Plan 

as per NEM:BA and ECA 

� Rehabilitation Plan 

� Throughout construction phase 

Fauna & Flora Limited 

� Species of Special Concern should be avoided where possible (refer to Part A, 

Section 9.1.12.2) 

� Implement a plant relocation strategy for medicinal, protected and Red Data plants 

(as a last resort) 

� Implement a Baboon Spider relocation strategy 

� Translocate all these species to suitable habitat elsewhere within the site or set up a 

nursery 

� Provide the local community with controlled access to the medicinal plant 

communities 

� Conservation Management Plan 

� Alien Invasive Management Plan 

as per NEM:BA and ECA 

� Rehabilitation Plan 

� Throughout construction phase 

Fauna & Flora Local 

� Implement an Alien Plant Management Plan prior to development. All alien plant 

species should be identified and removed throughout construction 

� The mining footprint should be kept as small and linear as possible 

� Conservation Management Plan 

� Alien Invasive Management Plan 

as per NEM:BA and ECA 

� Rehabilitation Plan 

� Throughout construction and 

operational phases 
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

Wetlands Municipal 

� There is no mitigation for the loss of wetland habitat. However, it is important to 

protect the wetlands and at least their 100 m buffer zone that are not designated to 

be destroyed by the mining footprint. This mitigation will minimise the direct impacts 

to the ecological functioning of the wetlands from the immediately adjacent mining 

activities 

� Given that mining of 4.8 ha of wetlands is designated to take place, an offset strategy 

should be compiled to compensate for the wetlands that are lost to the proposed 

mine prior to any development on site 

� Storm water management as per the management plan should be put in place to 

protect the wetland from water quality impacts 

� Wetland Off-set Strategy as per 

NWA, GN R. 704 and Best 

Practice Guidelines 

� Storm Water Management Plan 

� Throughout project life 

Aquatic Ecology Municipal 

� Limit the area to be stripped 

� Temporary berms may be erected 

� Silt screens could be utilised to capture small particles being washed down slope 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout construction phase 

Aquatic Ecology Municipal 

� Limiting the area to be stripped  

� Temporary berms may be erected 

� Silt screens could be utilised to capture small particles being washed down slope 

� Dust suppression 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout construction phase 

Noise Local 

� Restricting construction activities to daylight hours 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Switching off equipment when not in use 

� Approved EMP 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout construction phase 

Heritage Local 

� The Stone Age Landscape should be mitigated through detailed recording that may 

include sampling by augering or Shovel Test Pits to establish if subsurface deposit 

exists within the development footprint. The proposed mitigation measures will 

require a NHRA Section 35 Permit issued by SAHRA to a qualified archaeologist 

� While proposed mitigation measures are intrusive, they will preserve identified 

resources through record and contribute to the understanding of the Stone Age 

Landscape of the study area 

� NHRA 
� Prior to disturbance of relevant 

areas 

Heritage Local 

� Through consultation with traditional medicinal plant users and the Traditional 

Healers Association, negotiate and agree to the future management of the traditional 

plants within the development footprint, possibly including the relocation of the 

traditional medicinal plants outside of the project area 

� NHRA 
� Prior to disturbance of relevant 

areas 

Activity 2: Change in Land-Use from Agriculture to Mining 

Visual Municipal 

� Ensure that the sides of the pit are not sloped too steep to prevent slope failure (55 

degrees) 

� Backfilling of 80% of waste rock into the pits 

� Ensure that the rehabilitated area is re-contoured and profiled to create a free-

draining topography 

� Spread topsoil over the rehabilitated areas 

� Ensure that surface water and drainage lines are rehabilitated to create a free-

draining topography 

� Mine Plan 

� Rehabilitation Plan 
� Throughout project 
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

� Re-vegetate the rehabilitated areas 

� Ensure all mitigation measures outlined in the closure and rehabilitation reports are 

conducted 

Activity 3: Topsoil and Softs Removal and Stockpiling 

Visual Local 

� Topsoil should only be removed when and where necessary 

� Topsoil stockpiles should be vegetated with grasses (e.g. Eragrostis chloromelas, 

Cynodon dactylon, Digitaria eriantha and Chloris gayana) so as to blend into the 

surrounding landscape 

� Limit the height and footprint area of topsoil stockpiles where possible 

� Ensure topsoil stockpiles do not exceed the proposed height of 30 m 

� Apply dust suppression techniques to limit the dust from stockpiles 

� Plant fast-growing indigenous vegetation in areas where it can conceal the stockpiles 

and reduce dust generation 

� Ensure vegetation screens of indigenous trees (e.g. Acacias, Combretums, Ficus, 

Pendulina, Rhus Lancea and Terminalias) are built close to receptors (residential 

areas and roads) and maintained 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Mine Plan 

� Rehabilitation Plan 

� Throughout project 

Soil Local 

� Follow adequate stripping guidelines (refer to Appendix F and Appendix V) 

� The topsoil should be stripped by means of an excavator bucket, and loaded onto 

dump trucks 

� Topsoil stockpiles are to be kept to a maximum height of 30 m 

� Topsoil is to be stripped when the soil is dry 

� The top 0.3 m of the soil profile should be stripped first and stockpiled separately (to 

be stockpiled in the soils stockpile area identified on the infrastructure plan, but this 

must be split into the 4 stockpiles described in the soil stripping ratios section) 

� The subsoil of approximately 0.3 - 1.2 m thick to be stripped and stockpiled 

separately 

� Soils to be stripped according to the soil stripping ratios and stockpiled accordingly 

� Foundation excavated soil to be stockpiled 

� Stockpiles are to be maintained in a fertile and erosion free state by sampling and 

analysing annually for macro nutrients and pH, and vegetating the stockpiles to 

reduce erosion 

� The handling of the stripped topsoil will be minimized to ensure the soil's structure 

does not deteriorate 

� Prohibit traffic on stockpiles 

� Prevent unauthorised borrowing of stockpiled soil 

� The stockpiles will be vegetated to reduce the risk of erosion, prevent weed growth 

and to reinstitute the ecological processes within the soil 

� Ensure proper storm water management designs are in place 

� Access routes are to be kept to a minimum as to reduce any unnecessary 

compaction from occurring 

� Corrective action must be taken where erosion occurs e.g. placement of gabions, 

erosion berms etc.  

� Only the designated access routes are to be used 

� Implement land rehabilitation measures as defined in rehabilitation report 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

� EIA 2014 Regulations; soil 

pollution and erosion control 

� CARA 

� From commencement 

� Weekly during construction and 

operational phases 
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

Air Quality Limited 

� Use of water sprays and/or bowsers on exposed surfaces during construction 

� Use of windbreaks for the duration of the stockpiling between the source and the 

affected receptors  

� Reduce vehicle speed to 40 km/h on haul roads 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout construction phase 

Aquatic Ecology Municipal 

� Limit the area to be stripped 

� Temporary berms may be erected 

� Silt screens could be utilised to capture small particles being washed down slope 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout construction phase 

Aquatic Ecology Municipal 

� Limit the area to be stripped 

� Temporary berms may be erected 

� Silt screens could be utilised to capture small particles being washed down slope 

� Dust suppression 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout construction phase 

Noise Local 

� Restricting construction activities to daylight hours 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Switching off equipment when not in use 

� Approved EMP 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout construction phase 

Activity 4: Development of Access and Haul Roads 

Visual Limited 

� Roads should be wetted frequently by means of a water bowser to suppress dust 

� Additional dust suppression should be done during the dry season (March to 

October) and during periods when the wind speed exceeds 5.4 m/s 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout construction phase 

Soil Local 

� Follow adequate stripping guidelines as per Appendix F and Appendix V 

� The topsoil should be stripped by means of an excavator bucket, and loaded onto 

dump trucks 

� Topsoil stockpiles are to be kept to a maximum height of 30 m 

� Topsoil is to be stripped when the soil is dry 

� The top 0.3 m of the soil profile should be stripped first and stockpiled separately (to 

be stockpiled in the soils stockpile area identified on the infrastructure plan, but this 

must be split into the 4 stockpiles described in the soil stripping ratios section) 

� The subsoil of approximately 0.3 - 1.2 m thick to be stripped and stockpiled 

separately 

� Soils to be stripped according to the soil stripping ratios and stockpiled accordingly 

� Foundation excavated soil to be stockpiled 

� Stockpiles are to be maintained in a fertile and erosion free state by sampling and 

analysing annually for macro nutrients and pH, and vegetating the stockpiles to 

reduce erosion 

� The handling of the stripped topsoil will be minimized to ensure the soil's structure 

does not deteriorate 

� Prohibit traffic on stockpiles 

� Prevent unauthorised borrowing of stockpiled soil 

� The stockpiles will be vegetated to reduce the risk of erosion, prevent weed growth 

and to reinstitute the ecological processes within the soil 

� Ensure proper storm water management designs are in place 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

� EIA 2014 Regulations; soil 

pollution and erosion control 

� CARA 

� From commencement 

� Weekly during construction phase 
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

� Access routes are to be kept to a minimum as to reduce any unnecessary 

compaction from occurring 

� Corrective action must be taken where erosion occurs e.g. placement of gabions, 

erosion berms etc.  

� Only the designated access routes are to be used 

� Implement land rehabilitation measures as defined in rehabilitation report 

Air Quality Local 

� Roads should be wetted frequently by means of a water bowser to suppress dust 

� Additional dust suppression should be done during the dry season (March to 

October) and during periods when the wind speed exceeds 5.4 m/s 

� Use of surfactants to seal the roads  

� Phased approach during road construction i.e. roads should not all be constructed at 

once but only when required for the operations 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout construction phase 

Aquatic Ecology Municipal 

� Limit the area to be stripped 

� Temporary berms may be erected 

� Silt screens could be utilised to capture small particles being washed down slope 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout construction phase 

Traffic Limited � Provide public transport facilities on site 
� Best Practice 

� MHSA 
� Throughout construction phase 

Traffic Local 
� Provide driver safety training 

� Provide sidewalks in the vicinity of the site 

� Best Practice 

� MHSA 
� Throughout construction phase 

Traffic Local � Rehabilitation of public roads by the Limpopo Department of Transport � Rehabilitation Plan � Throughout construction phase 

Noise Local 

� Restricting construction activities to daylight hours 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Switching off equipment when not in use 

� Approved EMP 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout construction phase 

Heritage Local 

� The Stone Age Landscape should be mitigated through detailed recording that may 

include sampling by augering or Shovel Test Pits to establish if subsurface deposit 

exists within the development footprint. The proposed mitigation measures will 

require a NHRA Section 35 Permit issued by SAHRA to a qualified archaeologist 

� While proposed mitigation measures are intrusive, they will preserve identified 

resources through record and contribute to the understanding of the Stone Age 

Landscape of the study area 

� NHRA 
� Prior to disturbance of relevant 

areas 

Activity 5: Surface Infrastructure Development (construction of the storm water channels, bridges, cement batching plant, offices, workshops etc.) 

Visual Limited 

� Limit the height and footprint area of surface infrastructure where possible 

� Use shade cloth/netting to screen the construction site 

� Surface infrastructure should be painted natural hues so as to blend into the 

surrounding landscape where possible 

� Pylons and metal structures should be galvanised so as to weather to a matt grey 

finish rather than be painted silver. If the pylons and metal structures are painted, it is 

recommended that a neutral matt finish be used 

� Construction of vegetation berms must be implemented close to surface 

infrastructure so that vegetation can be established 

� Mine Plan � Throughout project 
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

� If construction activities take place at night, down lighting must be implemented to 

minimise light pollution 

Soil Local 

� Follow adequate stripping guidelines (refer to Appendix F and Appendix V) 

� The topsoil should be stripped by means of an excavator bucket, and loaded onto 

dump trucks 

� Topsoil stockpiles are to be kept to a maximum height of 30 m 

� Topsoil is to be stripped when the soil is dry 

� The top 0.3 m of the soil profile should be stripped first and stockpiled separately (to 

be stockpiled in the soils stockpile area identified on the infrastructure plan, but this 

must be split into the four stockpiles described in the soil stripping ratios section) 

� The subsoil of approximately 0.3 - 1.2 m thick to be stripped and stockpiled 

separately 

� Soils to be stripped according to the soil stripping ratios and stockpiled accordingly 

� Foundation excavated soil to be stockpiled 

� Stockpiles are to be maintained in a fertile and erosion free state by sampling and 

analysing annually for macro nutrients and pH, and vegetating the stockpiles to 

reduce erosion 

� The handling of the stripped topsoil will be minimized to ensure the soil's structure 

does not deteriorate 

� Prohibit traffic on stockpiles 

� Prevent unauthorised borrowing of stockpiled soil 

� The stockpiles will be vegetated to reduce the risk of erosion, prevent weed growth 

and to reinstitute the ecological processes within the soil 

� Ensure proper storm water management designs are in place 

� Access routes are to be kept to a minimum as to reduce any unnecessary 

compaction from occurring 

� Corrective action must be taken where erosion occurs e.g. placement of gabions, 

erosion berms etc. 

� Only the designated access routes are to be used 

� Implement land rehabilitation measures as defined in rehabilitation report 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

� EIA 2014 Regulations; soil 

pollution and erosion control 

� CARA 

� From commencement 

� Weekly during construction phase 

Groundwater Local � Prevent/contain/clean spillages of hazardous materials � Emergency Response Plan � Throughout construction phase 

Aquatic Ecology Municipal 

� Limit the area to be stripped 

� Temporary berms may be erected 

� Silt screens could be utilised to capture small particles being washed down slope 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout construction phase 

Noise Local 

� Restricting construction activities to daylight hours 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Switching off equipment when not in use 

� Approved EMP 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout construction phase 

Heritage Local 

� The Stone Age Landscape should be mitigated through detailed recording that may 

include sampling by augering or Shovel Test Pits to establish if subsurface deposit 

exists within the development footprint. The proposed mitigation measures will 

� NHRA 
� Prior to disturbance of relevant 

areas 
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

require a NHRA Section 35 Permit issued by SAHRA to a qualified archaeologist 

� While proposed mitigation measures are intrusive, they will preserve identified 

resources through record and contribute to the understanding of the Stone Age 

Landscape of the study area 

Activity 6: Water Abstraction and Use 

Aquatic Ecology Municipal 
� Responsible and economic water use 

� Discharge only treated water that meets DWS guidelines 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout construction phase 

Activity 7: Waste Generation, Storage and Disposal 

Visual Limited 

� Limit the footprint area of the waste storage area where possible 

� Use shade cloth/netting to screen the waste storage area 

� Ensure that all waste is stored in covered skips 

� Limit the quantity and time of waste stored on site 

� Mine Plan 

� Waste Management Plan 
� Throughout project 

Aquatic Ecology Municipal 
� Responsible and economic water use 

� Discharge only treated water that meets DWS guidelines 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout construction phase 

Activity 8: Use of Heavy Machinery 

Visual Limited 
� Apply dust suppression techniques to limit the dust created by the use of heavy 

machinery 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout project 

Wetlands Provincial 

� Protection of 100 m buffer of the wetlands not designated to be destroyed by the 

mining footprint 

� Storm water management as per the Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/or trenches should be constructed to prevent any pollutants from entering 

the wetlands according to the Management Plan and should not be placed in the 

buffer zone of the wetlands  

� The dirty water trench that is designated to interact with the Borabela floodplain 

(according to the mine plan) should be re-designed so that it does not go into the 

wetland nor its 100 m buffer area 

� Wetland Off-set Strategy as per 

NWA, GN R. 704 and Best 

Practice Guidelines 

� Storm Water Management Plan 

� Throughout project life 

Aquatic Ecology Municipal 

� Limit the area to be stripped 

� Temporary berms may be erected 

� Silt screens could be utilised to capture small particles being washed down slope 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout construction phase 

Noise Local 

� Restricting construction activities to daylight hours 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Switching off equipment when not in use 

� Approved EMP 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout construction phase 
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Activity 9: Employment and Capital Expenditure 

Macro Economics National 

� Measures to maximise the stimulation of the local economy may include procurement 

of goods and services from local small business where feasible. This, however, will 

not change the significance of the rating 

� Best practice 
� Prior to construction and 

throughout the phase 

Macro Economics National 

� Recruit local labour 

� Sub-contract to local construction companies 

� Use local suppliers where viable and arrange with the local Small and Medium 

Enterprises to provide transport, catering, and other services for the construction 

crew 

� Best practice 

� SLP 

� Prior to construction and 

throughout the phase 

Macro Economics National 

� Employ labour-intensive measures in construction (where possible) 

� Employ local residents  

� Sub-contract to local construction companies 

� Utilise local suppliers  

� Set-up a skills desk at the local municipal office and in the nearby communities to 

identify skills available in the community and assist in recruiting local labour during 

both construction and operation   

� Best practice 

� SLP 

� Prior to construction and 

throughout the phase 

Macro Economics National 

� Recruit local labour as far as feasible to increase the benefits to the local households 

� Employ labour-intensive methods in construction (where possible) 

� Sub-contract to local construction companies 

� Use local suppliers where viable and arrange with the local Small and Medium 

Enterprises to provide transport, catering, and other services for the construction 

crew 

� Best practice 

� SLP 

� Prior to construction and 

throughout the phase 

Macro Economics National 

� Contractor should provide learnerships and on-job training 

� Where specialist training can be provided, candidates from local communities should 

be prioritised for training 

� Share knowledge with the sub-contracting companies during the construction period 

� Best practice 

� SLP 
� Throughout construction phase 

Macro Economics International 
� Local goods and services are procured domestically instead of imported  

� Recruit local labour as far as feasible to increase the benefits to the local households 

� Best practice 

� SLP 

� Prior to construction and 

throughout the phase 

Macro Economics Local 
� Mitigation measures proposed by other specialists should be strictly adhered to 

minimise the probability and intensity of noise, visual, and dust pollution in the area  
� Best practice 

� Prior to construction and 

throughout the phase 

Macro Economics Local 

� Mitigation measures proposed by other specialists should be strictly adhered to 

minimise the probability and intensity of noise, visual, surface water, groundwater 

and dust pollution in the area  that affect the sense of place, experience of the 

tourists visiting the local farms, and as a result impact on property values 

� Best practice 
� Prior to construction and 

throughout the phase 

Social Local 

� Assign preferred employment status to those experiencing the bulk of the negative 

project impacts 

� Development and implementation of a Grivience Mechanism to record and track 

complaints and issues raised by surrounding residents  

� A Mining Forum is to be established which must contain representatives from the 

various communities, the Farmers Association and Local and Tribal Authorties to 

ensure adequate participation from the various groups/ organisations.  

� Promotion of local, female and youth employment  

� Best practice 

� SLP 

� Prior to construction and 

throughout the phase 
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Aspect Affected 
Size and Scale of 

Distribution 
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� Labour-intensive construction methods should be promoted (where possible) 

� Verification of local status 

� Consult neighbouring businesses to determine if they would be willing to make their 

skills registers available 

� Identify required skills and align and implement training and skills development 

initiatives accordingly 

� Expand skills development to surrounding communities 

� Recruitment via a registry of job seekers and potentially coordinated through the 

Department of Labour  

� Provide local employees with reference letters certificates of completion for in-house 

(on-the-job) training 

� Monitoring subcontractors in terms of local employment targets 

Social Municipal 

� Give preference first to capable local service providers 

� Develop local service provision capacity  

� Monitoring of sub-contractors procurement 

� Development of a register of local Small, Medium and Micro Enterprises 

� Linkages with skills development/ Small, Medium and Micro Enterprises development 

institutions and other mining operations 

� Small, Medium and Micro Enterprises skills development as part of mine SLP/LED 

commitments 

� Local procurement targets should be formalised in Pamish's procurement policy 

� Best practice 

� SLP 

� Prior to construction and 

throughout the phase 

Social Limited 

� Liaison with beneficiaries to ensure needs are met 

� Collaboration with other developmental role players (e.g. local and district 

municipalities, neighbouring mines and NGOs) during implementation of envisaged 

projects, and where possible aligning envisaged development projects with existing 

ones 

� Expanding its skills development and capacity building programmes for non-

employees 

� Monitoring system to regulate Historically Disadvantaged South African procurement 

� Where feasible, training should be NQF accredited 

� A record of training courses completed per individual should be kept 

� Best practice 

� SLP 

� Prior to construction and 

throughout the phase 

Social Limited 

� Abbreviated Resettlement Action Plan development to compensate economically 

displaced households 

� Consultation with Traditional healers with in regards to management and/or 

relocation of medicinal plants 

� Best practice � Prior to construction  commencing 

Social Local 

� Measures to prevent deterioration of roads suggested in Traffic Impact Assessment 

(e.g. drivers to report road deterioration to the Limpopo Department of Transport) 

� Regulation of traffic at intersections of the D4380, D3507 and access roads to the 

site 

� Road upgrading measures should be investigated and implemented in conjunction 

with the relevant government department (e.g. repairing and rehabilitating the D4380 

and sealing the roadway to increase its capacity for Heavy Moving Vehicles) 

� Inform communities of planned construction activities that would affect 

vehicle/pedestrian traffic 

� Best practice 
� Prior to construction and 

throughout the phase 
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� Ensure that access to key services in areas such as Bakenberg are uninterrupted by 

providing alternative access routes in cases where construction activities restricts or 

disrupt movement 

� Construction of cattle crossings at suitable intervals should be incorporated into 

project design 

� Cattle farmers and regular road users should be consulted with regard to cattle 

crossing placements 

Social Local 

� Discourage influx of job-seekers by prioritising employment of unemployed members 

of local communities 

� Liaise with Mogalakwena Local Municipality, and Traditional Authority to ensure that 

expected population influx is taken into account in infrastructure development and 

spatial development planning 

� Create synergies with local government IDP and other companies' SLP/CSR projects 

to promote infrastructure development 

� Extensive HIV/AIDS awareness and general health campaign 

� Identify if recorded criminal activities involved members of the mine's workforce 

� Establishment of anti-poaching mechanism in consultation with potentially affected 

land owners 

� Clear identification of workers; prevention of loitering 

� Liaison with police, community policing forum 

� Establish a Security Forum to track and identify security issues emanating from the 

mine. This forum must include representatives from the community, farmers 

association, SAPS and Local Municipality. 

� Promote projects providing housing, especially low cost housing, to link with the 

proposed mine 

� Community education 

� Implement measures to address potential conflict between locals and non-locals 

� In the event of conflict between the locals and non-locals, a conflict management 

plan should be compiled 

� Best practice 

� SLP 

� Prior to construction and 

throughout the phase 

Social Limited 

� Access control to all project elements, including fencing 

� Personal Protective Equipment for mine workers 

� Notification of blasting schedules 

� Blasting and storage of hazardous materials to adhere to prescribed regulation 

� Measures suggested minimising the impact of fly-rock on surrounding roads and 

structure (Appendix S) 

� Measures suggested in the Health Impact Assessment to minimize traffic related 

accidents (Appendix Q) 

� Traffic calming measures to prevent speeding (e.g. speed humps) 

� Road maintenance 

� Provide safe road crossing points and fencing of the remainder of the D4380 and the 

mine site 

� Community education to sensitize community members to potential traffic and 

blasting safety risks 

� Best practice 
� Prior to construction and 

throughout the phase 

Social Limited � Refer to recommendations of relevant specialist studies (Appendix J; Appendix D; � Best practice � Prior to construction and 
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

and Appendix S) 

� Undertake continuous information sharing and consultation with adjacent/affected 

farm owners and communities, potentially through community liaison  staff and 

establishing a community forum 

� Implement measures to create an environment that can contribute positively to 

stakeholders affected by it (e.g. anti-poaching assistance and community forums for 

reporting any perceived biophysical impacts) 

� Implement grievance mechanisms to report changes in water quality/quantity, air 

quality or vibrations 

throughout the phase 

Social Local 

� Communicate commitments to communities regarding LED plans 

� Transparency regarding employment practices 

� Monitor community attitudes to anticipate/prevent active opposition 

� Appoint a Community Liaison Officer to enhance communication. It is preferable that 

this person be recruited from within the local community and not from individuals 

currently employed at Pamish or the Bakenberg Traditional Authority 

� Establish a community forum, comprising local community leaders, neighbouring land 

owners, Pamish representatives and representatives from local authorities including 

the local municipality and law enforcement 

� Best practice 

� SLP 

� Prior to construction and 

throughout the phase 

 

Table 4-2: Impacts to be mitigated during the operational phase 

Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

Activity 10: Development of Open Pits 

Visual Municipal 

� Only remove overburden when and where necessary 

� Plant fast-growing indigenous vegetation in areas where it can conceal the stockpiles 

and reduce dust generation 

� Ensure vegetation screens of indigenous trees (e.g. Acacias, Combretums, Ficus, 

Pendulina, Rhus Lancea and Terminalias) are built close to receptors (residential 

areas and roads) and maintained 

� Ensure low and lower grade stockpiles do not exceed the proposed height of 70 m 

� Apply dust suppression techniques to limit the dust created by blasting and from the 

stockpiles 

� If operational and mining activities take place at night, down lighting must be 

implemented to minimise light pollution 

� Mine Plan 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Rehabilitation Plan 

� Throughout project 

Soil Local 

� Follow adequate soil stripping guidelines (refer to Appendix F and Appendix V) 

� The topsoil should be stripped by means of an excavator bucket, and loaded onto 

dump trucks 

� Topsoil stockpiles are to be kept to a maximum height of 30 m 

� Topsoil is to be stripped when the soil is dry, as to reduce compaction 

� The top 0.3 m of the soil profile should be stripped first and stockpiled separately (to 

be stockpiled in the soils stockpile area identified on the infrastructure plan, but this 

must be split into the four stockpiles described in Appendix F) 

� The subsoil approximately 0.3 - 1.2 m thick will then be stripped and stockpiled 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

� EIA 2014 Regulations; soil 

pollution and erosion control 

� CARA 

� From commencement 

� Weekly during operational phase 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

separately 

� Soils to be stripped according to the soil stripping ratios and stockpiled accordingly 

� Foundation excavated soil should also be stockpiled 

� Stockpiles are to be maintained in a fertile and erosion free state by sampling and 

analysing annually for macro nutrients and pH, and vegetating the stockpiles to 

reduce erosion 

� The handling of the stripped topsoil will be minimized to ensure the soil's structure 

does not deteriorate 

� Compaction of the removed topsoil must be avoided by prohibiting traffic on 

stockpiles 

� Prevent unauthorised borrowing of stockpiled soil 

� The stockpiles will be vegetated (details contained in Appendix V) to reduce the risk 

of erosion, prevent weed growth and to reinstitute the ecological processes within the 

soil 

� Ensure proper storm water management designs are in place 

� Access routes are to be kept to a minimum as to reduce any unnecessary 

compaction from occurring 

� If erosion occurs, corrective actions (erosion berms) must be taken to minimize any 

further erosion from taking place 

� Only the designated access routes are to be used 

� Implement land rehabilitation measures as defined in Appendix V 

Soil Limited 
� No land capability mitigation is possible during the operational phase and operational 

phases because the land use is changed from agriculture to open pit mining 
�  �  

Surface water Local 

� All the dirty water emanating from the dirty water areas must be stored in the PCDs 

for re-use within the mine so as to prevent unnecessary discharge into the 

environment 

� Should the contained water be more than the water use requirement, the Best 

Practice Guidelines advices that the water be recycled or as the last resort be treated 

to acceptable levels and discharged either to the natural environment or be supplied 

to other industries as a lower grade of water 

� All clean and dirty water must be separated (GN R.704 requirements). Clean water 

emanating from upstream of the mine will be diverted away and discharged to the 

nearby watercourse or environment, while dirty water emanating from the mine area 

needs to be captured and contained. The clean water and dirty water controls must 

be sized to accommodate the 1:50 year storm event (GN R.704, 1999) 

� All runoff emanating from the dirty water areas which include, low grade stockpiles, 

high grade stockpiles, plant area, WRD will need to be conveyed first to a silt trap 

before entering the containment facility e.g. PCD and the storm water dam 

� The removed topsoil must be covered or vegetated as soon as possible to prevent 

sediment erosion 

� Two diversions were identified, one located upstream of Pit 1, while the other located 

along the north western boundary of the TSF. The diversions need to be sized to 

accommodate the 1:100 year storm event, this will prevent flooding of infrastructure 

during a 1:100 year storm event (see Plan 7, Appendix G for the Storm Water 

� Storm Water Management Plan 

� GN R. 704 

� NWA 

� Dust Management Plan 

� Throughout operational phase 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

Management Plan layout) 

� Proposed mitigation measures for flooding include a river diversion located alongside 

the north- Local western boundary of the existing TSF (see Plan 7, Appendix G), 

increasing the culvert capacity of the culvert (C01) located along Tributary E, 

repositioning of the lower grade stockpile southwest of the Borobela River, and a 

river diversion located upstream of Pit 1, to capture and convey runoff around the 

eastern boundary of Pit 1 into the Borobela River (Plan 7, Appendix G); 

� The river diversion shown as "river diversion 15 - 16" (Plan 7, Appendix G) should be 

designed to cater for the 1 in 100 year peak discharge of 23 m3/s. The river diversion 

needs to extend from the upstream culvert located at node 15 to the downstream 

culvert on the D4387 road, at node 16. During final design, energy dissipation 

structures should be constructed at the outlet of the channel, so as to cater for high 

velocities due to the river diversion 

� At culvert C01 the capacity needs to be increased. This is due to cross sectional 

drainage profile of Tributary E being insufficient to contain the 1 in 100 year 

discharge. As a result overbank flow occurs on the right bank, flooding the south 

eastern portion of the TSF area, while extending further southwest. The culvert C01 

therefore needs to be sized to safely handle the 1:100 year peak flow (129.03 m3/s) 

� Repositioning of the lower grade stockpile southwest of the Borobela River is 

required, as flood inundation is anticipated (Plan 6, Appendix G). It is therefore 

recommended that the mentioned infrastructure falls outside of the demarcated 

1:100 year floodline or 100 m buffer, whichever is greater 

� A river diversion is required to be constructed along the eastern boundary of Pit 1, so 

as to prevent flooding of the pit. This diversion is to be sized to contain the 1:100 

year flood event which amounts to 16.85 m3/s. The mentioned river diversion is 

shown as "river diversion 9 - 10" (Plan 7, Appendix G) 

Groundwater Local 
� Dewatering of the open pits should cease when mining stops 

� Backfilling of 80% of waste rock into the pits to reduce inflow of groundwater 

� Groundwater Monitoring 

Programme as per NWA 

� GN R. 704 

� Best Practice Guidelines 

� Throughout operational  phase 

� Monitoring as per approved 

monitoring programme 

Air Quality Local 

� Roads should be wetted frequently by means of a water bowser to suppress dust 

� Additional dust suppression should be done during the dry season (March to 

October) and during periods when the wind speed exceeds 5.4 m/s 

� Silt screens could be utilised to capture small particles being washed down slope 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout operational phase 

Wetlands Municipal 

� There is no mitigation for the loss of wetland habitat. However, it is important to 

protect the wetlands and at least their 100 m buffer zone that are not designated to 

be destroyed by the mining footprint. This mitigation will minimise the direct impacts 

to the ecological functioning of the wetlands from the immediately adjacent mining 

activities 

� The mining footprint must be kept to a small an area as possible to ensure as small 

an area of the catchment of the wetlands is removed from the water cycle 

� Wetland Off-set Strategy as per 

NWA, GN R. 704 and Best 

Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Aquatic Ecology Municipal 

� Surface water management as per Appendix G 

� Reduce the contact time of water with deep soils, rock dumps or other contaminated 

material 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Throughout operational phase 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

� Storm Water Management Plan 

Noise Local 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Installation of low noise rollers on the conveyor belt system 

� Cladding the conveyor system with sound attenuating material 

� Environmental noise monitoring to establish compliance with the regulations and to 

verify the predicted noise levels 

� Switching off equipment when not in use 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout operational phase 

Blasting Municipal 
� Reduce Charge Mass/Delay over decreasing distance towards the Point of Interest 

of concern, Relocate Point of Interests of concern at least 500 m 

� Blast Monitoring Plan in 

accordance with: 

� MHSA; 

� MPRDA; and 

� Explosives Act, 1956 (Act No. 26 

of 1956) as amended (2003). 

� Throughout operational phase 

Blasting Very limited 
� Reduce Charge Mass/Delay over decreasing distance towards Point of Interests of 

concern, re-drill boreholes further away 

� Blast Monitoring Plan in 

accordance with: 

� MHSA; 

� MPRDA; and 

� Explosives Act, 1956 (Act No. 26 

of 1956) as amended (2003). 

� Throughout operational phase 

Blasting Municipal 
� Reduce Charge Mass/Delay over decreasing distance towards Point of Interests of 

concern, Reroute roads to be at least 500 m away from pit 

� Blast Monitoring Plan in 

accordance with: 

� MHSA; 

� MPRDA; and 

� Explosives Act, 1956 (Act No. 26 

of 1956) as amended (2003). 

� Throughout operational phase 

Blasting Limited 
� Reduce Charge Mass/Delay over decreasing distance towards Point of Interests of 

concern 

� Blast Monitoring Plan in 

accordance with: 

� MHSA; 

� MPRDA; and 

� Explosives Act, 1956 (Act No. 26 

of 1956) as amended (2003). 

� Throughout operational phase 

Blasting Limited 
� Increase stemming length, controls put in place for management of stemming 

lengths 

� Blast Monitoring Plan in 

accordance with: 

� MHSA; 

� MPRDA; and 

� Explosives Act, 1956 (Act No. 26 

of 1956) as amended (2003). 

� Throughout operational phase 

Blasting Municipal 
� Increase stemming length, controls put in place for management of stemming 

lengths 

� Blast Monitoring Plan in 

accordance with: 

� MHSA; 

� MPRDA; and 

� Explosives Act, 1956 (Act No. 26 

� Throughout operational phase 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 466 

 

Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

of 1956) as amended (2003). 

Blasting Municipal 

� Use correct product 

� Control product quality 

� Prevent sleep time for charged blast holes 

� Same day charge and blast (the supplier must produce quality certificates for the 

product to be used). The correct product will have to be selected as to match the 

type of blasting to be done. The use of only ANFO and not emulsion because of 

costs may not be good idea when blast holes are wet of have water. It is preferred 

that blast holes must be charged and blasted on the same day. Blasts standing over 

to a next day may be problematic especially when water is present and in oxidised 

material. This is prone to yield fumes and should be prevented as far as possible 

� Blast Monitoring Plan in 

accordance with: 

� MHSA; 

� MPRDA; and 

� Explosives Act, 1956 (Act No. 26 

of 1956) as amended (2003). 

� Throughout operational phase 

Heritage Local 

� The Stone Age Landscape should be mitigated through detailed recording that may 

include sampling by augering or Shovel Test Pits to establish if subsurface deposit 

exists within the development footprint. The proposed mitigation measures will 

require a NHRA Section 35 Permit issued by SAHRA to a qualified archaeologist 

� While proposed mitigation measures are intrusive, they will preserve identified 

resources through record and contribute to the understanding of the Stone Age 

Landscape of the study area 

� NHRA 
� Prior to disturbance of relevant 

areas during operation 

Heritage National 

� Adequately record the structure through archaeological mitigation and detailed 

recording to preserve the site through documentation. The proposed mitigation 

measures will require a NHRA Section 35 Permit issued by SAHRA to a qualified 

archaeologist 

� NHRA 
� Prior to disturbance of relevant 

areas during operation  

Activity 11: Development of WRDs 

Visual Local 

� Overburden should only be removed when and where necessary 

� Ensure waste rock dumps do not exceed the proposed height of 18 m 

� Apply dust suppression techniques to limit the dust from dumps 

� Plant fast-growing indigenous vegetation in areas where it can conceal the stockpiles 

and reduce dust generation 

� Ensure vegetation screens of indigenous trees (e.g. Acacias, Combretums, Ficus, 

Pendulina, Rhus Lancea and Terminalias) are built close to receptors (residential 

areas and roads) and maintained 

� Mine Plan 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Rehabilitation Plan 

� Throughout operational phase 

Soil Local 

� Follow adequate soil stripping guidelines as per Appendix F and Appendix V 

� The topsoil should be stripped by means of an excavator bucket, and loaded onto 

dump trucks 

� Topsoil stockpiles are to be kept to a maximum height of 30 m 

� Topsoil is to be stripped when the soil is dry, as to reduce compaction 

� The top 0.3 m of the soil profile should be stripped first and stockpiled separately (to 

be stockpiled in the soils stockpile area identified on the infrastructure plan, but this 

must be split into the four stockpiles described in Appendix F) 

� The subsoil approximately 0.3 - 1.2 m thick will then be stripped and stockpiled 

separately 

� Soils to be stripped according to the soil stripping ratios and stockpiled accordingly 

� Foundation excavated soil should also be stockpiled 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

� EIA 2014 Regulations; soil 

pollution and erosion control 

� CARA 

� From commencement 

� Weekly during operational phase 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

� Stockpiles are to be maintained in a fertile and erosion free state by sampling and 

analysing annually for macro nutrients and pH, and vegetating the stockpiles to 

reduce erosion 

� The handling of the stripped topsoil will be minimized to ensure the soil's structure 

does not deteriorate 

� Compaction of the removed topsoil must be avoided by prohibiting traffic on 

stockpiles 

� Prevent unauthorised borrowing of stockpiled soil 

� The stockpiles will be vegetated (details contained in Appendix V) to reduce the risk 

of erosion, prevent weed growth and to reinstitute the ecological processes within the 

soil 

� Ensure proper storm water management designs are in place 

� Access routes are to be kept to a minimum as to reduce any unnecessary 

compaction from occurring 

� If erosion occurs, corrective actions (erosion berms) must be taken to minimize any 

further erosion from taking place 

� Only the designated access routes are to be used 

� Implement land rehabilitation measures as defined in Appendix V 

Surface water Local 

� All the dirty water emanating from the dirty water areas must be stored in the PCDs 

for re-use within the mine so as to prevent unnecessary discharge into the 

environment 

� Should the contained water be more than the water use requirement, the Best 

Practice Guidelines advises that the water be recycled or as the last resort be treated 

to acceptable levels and discharged either to the natural environment or be supplied 

to other industries as a lower grade of water 

� All clean and dirty water must be separated (GN R.704 requirements). Clean water 

emanating from upstream of the mine will be diverted away and discharged to the 

nearby watercourse or environment, while dirty water emanating from the mine area 

needs to be captured and contained. The clean water and dirty water controls must 

be sized to accommodate the 1:50 year storm event (GN R.704, 1999) 

� All runoff emanating from the dirty water areas which include, low grade stockpiles, 

high grade stockpiles, plant area, WRD will need to be conveyed first to a silt trap 

before entering the containment facility e.g. PCD and the storm water dam 

� The removed topsoil must be covered or vegetated as soon as possible to prevent 

sediment erosion 

� Two diversions were identified, one located upstream of Pit 1, while the other located 

along the north western boundary of the TSF. The diversions need to be sized to 

accommodate the 1:100 year storm event, this will prevent flooding of infrastructure 

during a 1:100 year storm event (see Plan 7, Appendix G for the Storm Water 

Management Plan layout) 

� Proposed mitigation measures for flooding include a river diversion located alongside 

the north-western boundary of the existing TSF (see Plan 7, Appendix G), increasing 

the culvert capacity of the culvert (C01) located along Tributary E, repositioning of 

the lower grade stockpile southwest of the Borobela River, and a river diversion 

� Storm Water Management Plan 

� GN R. 704 

� NWA 

� Dust Management Plan 

� Throughout construction and 

operational phases 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

located upstream of Pit 1, to capture and convey runoff around the eastern boundary 

of Pit 1 into the Borobela River (Plan 7, Appendix G); 

� The river diversion shown as "river diversion 15 - 16" (Plan 7, Appendix G) should be 

designed to cater for the 1:100 year peak discharge of 23 m3/s. The river diversion 

needs to extend from the upstream culvert located at node 15 to the downstream 

culvert on the D4387 road, at node 16. During final design, energy dissipation 

structures should be constructed at the outlet of the channel, so as to cater for high 

velocities due to the river diversion 

� At culvert C01 the capacity needs to be increased. This is due to cross sectional 

drainage profile of Tributary E being insufficient to contain the 1:100 year discharge. 

As a result overbank flow occurs on the right bank, flooding the south eastern portion 

of the TSF area, while extending further southwest. The culvert C01 therefore needs 

to be sized to safely handle the 1:100 year peak flow (129.03 m3/s) 

� Repositioning of the lower grade stockpile southwest of the Borobela River is 

required, as flood inundation is anticipated (Plan 6, Appendix G). It is therefore 

recommended that the mentioned infrastructure falls outside of the demarcated 

1:100 year floodline or 100 m buffer, whichever is greater 

� A river diversion is required to be constructed along the eastern boundary of Pit 1, so 

as to prevent flooding of the pit. This diversion is to be sized to contain the 1:100 

year flood event which amounts to 16.85 m3/s. The mentioned river diversion is 

shown as "river diversion 9 - 10" (Plan 7, Appendix G) 

Groundwater Local � Prevent/contain groundwater pollution as far as practically possible � Emergency Response Plan � Throughout operational phase 

Air Quality Limited � Dust suppression during unloading of waste rocks, with water sprays 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout operational phase 

Aquatic Ecology Municipal 

� Surface water management as per Appendix G 

� Reduce the contact time of water with deep soils, rock dumps or other contaminated 

material 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Noise Local 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Installation of low noise rollers on the conveyor belt system 

� Cladding the conveyor system with sound attenuating material 

� Environmental noise monitoring to establish compliance with the regulations and to 

verify the predicted noise levels 

� Switching off equipment when not in use 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout operational phase 

Activity 12: Concentrator Plant Including Crushing, Grinding and Screening 

Visual Limited 

� Apply dust suppression techniques to limit the dust from the plant 

� Surface infrastructure should be painted natural hues so as to blend into the 

surrounding landscape where possible 

� Pylons and metal structures should be galvanised so as to weather to a matt grey 

finish rather than be painted silver. If the pylons and metal structures are painted, it is 

recommended that a neutral matt finish be used 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Mine Plan 

� Throughout operational phase 
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Size and Scale of 
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Mitigation Measures Compliance with Standards Time Period for Implementation 

� If operational and mining activities take place at night, down lighting must be 

implemented to minimise light pollution 

Surface water Local 

� All the dirty water emanating from the dirty water areas must be stored in the PCDs 

for re-use within the mine so as to prevent unnecessary discharge into the 

environment 

� Should the contained water be more than the water use requirement, the Best 

Practice Guidelines advices that the water be recycled or as the last resort be treated 

to acceptable levels and discharged either to the natural environment or be supplied 

to other industries as a lower grade of water 

� All clean and dirty water must be separated (GN R.704 requirements). Clean water 

emanating from upstream of the mine will be diverted away and discharged to the 

nearby watercourse or environment, while dirty water emanating from the mine area 

needs to be captured and contained. The clean water and dirty water controls must 

be sized to accommodate the 1:50 year storm event (GN R.704, 1999) 

� All runoff emanating from the dirty water areas which include, low grade stockpiles, 

high grade stockpiles, plant area, WRD will need to be conveyed first to a silt trap 

before entering the containment facility e.g. PCD and the storm water dam 

� The removed topsoil must be covered or vegetated as soon as possible to prevent 

sediment erosion 

� Two diversions were identified, one located upstream of Pit 1, while the other located 

along the north western boundary of the TSF. The diversions need to be sized to 

accommodate the 1:100 year storm event, this will prevent flooding of infrastructure 

during a 1:100 year storm event (see Plan 7, Appendix G for the Storm Water 

Management Plan layout) 

� Proposed mitigation measures for flooding include a river diversion located alongside 

the north-western boundary of the existing TSF (see Plan 7, Appendix G), increasing 

the culvert capacity of the culvert (C01) located along Tributary E, repositioning of 

the lower grade stockpile southwest of the Borobela River, and a river diversion 

located upstream of Pit 1, to capture and convey runoff around the eastern boundary 

of Pit 1 into the Borobela River (Plan 7, Appendix G); 

� The river diversion shown as "river diversion 15 - 16" (Plan 7, Appendix G) should be 

designed to cater for the 1:100 year peak discharge of 23 m3/s. The river diversion 

needs to extend from the upstream culvert located at node 15 to the downstream 

culvert on the D4387 road, at node 16. During final design, energy dissipation 

structures should be constructed at the outlet of the channel, so as to cater for high 

velocities due to the river diversion 

� At culvert C01 the capacity needs to be increased. This is due to cross sectional 

drainage profile of Tributary E being insufficient to contain the 1:100 year discharge. 

As a result overbank flow occurs on the right bank, flooding the south eastern portion 

of the TSF area, while extending further southwest. The culvert C01 therefore needs 

to be sized to safely handle the 1 in 100 year peak flow (129.03 m3/s) 

� Repositioning of the lower grade stockpile southwest of the Borobela River is 

required, as flood inundation is anticipated (Plan 6, Appendix G). It is therefore 

recommended that the mentioned infrastructure falls outside of the demarcated 

� Storm Water Management Plan 

� GN R. 704 

� NWA 

� Dust Management Plan 

� Throughout operational phase 
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Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

1:100 year floodline or 100 m buffer, whichever is greater 

� A river diversion is required to be constructed along the eastern boundary of Pit 1, so 

as to prevent flooding of the pit. This diversion is to be sized to contain the 1:100 

year flood event which amounts to 16.85 m
3
/s. The mentioned river diversion is 

shown as "river diversion 9 - 10" (Plan 7, Appendix G) 

Air Quality Local 

� Make use of water sprays to suppress dust at crushing, grinding and screening 

points 

� Enclose dust generating areas as far as possible to limit dust emissions 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout operational phase 

Noise Local 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Installation of low noise rollers on the conveyor belt system 

� Cladding the conveyor system with sound attenuating material 

� Environmental noise monitoring to establish compliance with the regulations and to 

verify the predicted noise levels 

� Switching off equipment when not in use 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout operational phase 

Activity 13: Conveyor Belts at Crushing and Grinding Sections 

Wetlands Provincial 

� Protection of 100 m buffer of the wetlands not designated to be destroyed by the 

mining footprint. This mitigation will minimise the direct impacts to the ecological 

functioning of the wetlands from the immediately adjacent mining activities 

� Storm water management as per the Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/ or trenches should be constructed to prevent any pollutants from 

entering the wetlands according to the Management Plan and should not be placed 

in the buffer zone of the wetlands.  

� The dirty water trench that is designated to interact with the Borabela floodplain 

(according to the mine plan) should be re-designed so that it does not go into the 

wetland nor its 100 m buffer area 

� Wetland Off-set Strategy as per 

NWA, GN R. 704 and Best 

Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Aquatic Ecology Municipal 

� Surface water management as per Appendix G 

� Reducing the contact time of water with deep soils, rock dumps or other 

contaminated material 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Noise Local 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Installation of low noise rollers on the conveyor belt system 

� Cladding the conveyor system with sound attenuating material 

� Environmental noise monitoring to establish compliance with the regulations and to 

verify the predicted noise levels 

� Switching off equipment when not in use 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout operational phase 

Activity 14: Loading and Hauling of Waste Rock 

Visual Limited 
� Roads should be wetted daily by means of a water bowser to suppress dust 

� Additional dust control measures must be implemented when wind speeds of 5.4 m/s 

� Dust Management Plan 

� Dust Monitoring Programme as 
� Throughout operational phase 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

and stronger occur (expected between July and December) as well as during the dry 

months (May to August) 

per NEM:AQA 

Surface water Local 

� All the dirty water emanating from the dirty water areas must be stored in the PCDs 

for re-use within the mine so as to prevent unnecessary discharge into the 

environment 

� Should the contained water be more than the water use requirement, the Best 

Practice Guidelines advices that the water be recycled or as the last resort be treated 

to acceptable levels and discharged either to the natural environment or be supplied 

to other industries as a lower grade of water 

� All clean and dirty water must be separated (GN R.704 requirements). Clean water 

emanating from upstream of the mine will be diverted away and discharged to the 

nearby watercourse or environment, while dirty water emanating from the mine area 

needs to be captured and contained. The clean water and dirty water controls must 

be sized to accommodate the 1:50 year storm event (GN R.704, 1999) 

� All runoff emanating from the dirty water areas which include, low grade stockpiles, 

high grade stockpiles, plant area, WRD will need to be conveyed first to a silt trap 

before entering the containment facility e.g. PCD and the storm water dam 

� The removed topsoil must be covered or vegetated as soon as possible to prevent 

sediment erosion 

� Two diversions were identified, one located upstream of Pit 1, while the other located 

along the north western boundary of the TSF. The diversions need to be sized to 

accommodate the 1:100 year storm event, this will prevent flooding of infrastructure 

during a 1:100 year storm event (see Plan 7, Appendix G for the Storm Water 

Management Plan layout) 

� Proposed mitigation measures for flooding include a river diversion located alongside 

the north-western boundary of the existing TSF (see Plan 7, Appendix G), increasing 

the culvert capacity of the culvert (C01) located along Tributary E, repositioning of 

the lower grade stockpile southwest of the Borobela River, and a river diversion 

located upstream of Pit 1, to capture and convey runoff around the eastern boundary 

of Pit 1 into the Borobela River (Plan 7, Appendix G); 

� The river diversion shown as "river diversion 15 - 16" (Plan 7, Appendix G) should be 

designed to cater for the 1:100 year peak discharge of 23 m3/s. The river diversion 

needs to extend from the upstream culvert located at node 15 to the downstream 

culvert on the D4387 road, at node 16. During final design, energy dissipation 

structures should be constructed at the outlet of the channel, so as to cater for high 

velocities due to the river diversion 

� At culvert C01 the capacity needs to be increased. This is due to cross sectional 

drainage profile of Tributary E being insufficient to contain the 1:100 year discharge. 

As a result overbank flow occurs on the right bank, flooding the south eastern portion 

of the TSF area, while extending further southwest. The culvert C01 therefore needs 

to be sized to safely handle the 1:100 year peak flow (129.03 m3/s) 

� Repositioning of the lower grade stockpile southwest of the Borobela River is 

required, as flood inundation is anticipated (Plan 6, Appendix G). It is therefore 

recommended that the mentioned infrastructure falls outside of the demarcated 

� Storm Water Management Plan 

� GN R. 704 

� NWA 

� Dust Management Plan 

� Throughout operational phase 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

1:100 year floodline or 100 m buffer, whichever is greater 

� A river diversion is required to be constructed along the eastern boundary of Pit 1, so 

as to prevent flooding of the pit. This diversion is to be sized to contain the 1:100 

year flood event which amounts to 16.85 m
3
/s. The mentioned river diversion is 

shown as "river diversion 9 - 10" (Plan 7, Appendix G) 

Air Quality Local � Dust suppression along roads 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout operational phase 

Fauna & Flora Limited 

� Implement an Alien Invasive Management Plan and ensure that the site is monitored 

for alien plant species establishment 

� A speed limit of 40 km/hr should be enforced to reduce the risk of roadkill incidents 

� In the event that an animal is killed by a vehicle, the incident should be reported 

immediately to the mine's environmental officer. Roadkill incidents should be 

monitored and reported to the Endangered Wildlife Trust at: 

https://www.ewt.org.za/WTP/material.html. The EWT Wildlife and Roads Project is 

an initiative aimed at investigating the effects of roadkill on wildlife populations in 

South Africa. Should certain stretches of road experience high numbers of roadkill, 

signage and speed bumps should be erected 

� Conservation Management Plan 

� Alien Invasive Management Plan 

as per NEM:BA and ECA 

� Traffic Management Plan 

� Throughout operational phase 

Wetlands Provincial 

� Protection of 100 m buffer of the wetlands not designated to be destroyed by the 

mining footprint. This mitigation will minimise the direct impacts to the ecological 

functioning of the wetlands from the immediately adjacent mining activities 

� Storm water management as per the Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/ or trenches should be constructed to prevent any pollutants from 

entering the wetlands according to the Management Plan and should not be placed 

in the buffer zone of the wetlands 

� The dirty water trench that is designated to interact with the Borabela floodplain 

(according to the mine plan) should be re-designed so that it does not go into the 

wetland nor its 100 m buffer area 

� Wetland Off-set Strategy as per 

NWA, GN R. 704 and Best 

Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Aquatic Ecology Municipal 

� The use of erosion prevention measures e.g. erosion berms, gabions etc.  

� Silt screens could be utilised to capture small particles being washed down slope  

� Surface water management as per Appendix G 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Noise Local 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Installation of low noise rollers on the conveyor belt system 

� Cladding the conveyor system with sound attenuating material 

� Environmental noise monitoring to establish compliance with the regulations and to 

verify the predicted noise levels 

� Switching off equipment when not in use 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout operational phase 

Activity 15: TSF and Return Water Dam 

Visual Local 
� Plant fast-growing indigenous vegetation in areas where it can conceal the stockpiles 

and reduce dust generation 

� Mine Plan 

� Rehabilitation Plan 
� Throughout operational phase 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

� Ensure tailings storage facility do not exceed the proposed height of 30 m  

� Ensure vegetation screens of indigenous trees (e.g. Acacias, Combretums, Ficus, 

Pendulina, Rhus Lancea and Terminalias) are built close to receptors (residential 

areas and roads) and maintained 

� If operational and mining activities take place at night, down lighting must be 

implemented to minimise light pollution 

Surface water Local 

� All the dirty water emanating from the dirty water areas must be stored in the PCDs 

for re-use within the mine so as to prevent unnecessary discharge into the 

environment 

� Should the contained water be more than the water use requirement, the Best 

Practice Guidelines advices that the water be recycled or as the last resort be treated 

to acceptable levels and discharged either to the natural environment or be supplied 

to other industries as a lower grade of water 

� All clean and dirty water must be separated (GN R.704 requirements). Clean water 

emanating from upstream of the mine will be diverted away and discharged to the 

nearby watercourse or environment, while dirty water emanating from the mine area 

needs to be captured and contained. The clean water and dirty water controls must 

be sized to accommodate the 1:50 year storm event (GN R.704, 1999) 

� All runoff emanating from the dirty water areas which include, low grade stockpiles, 

high grade stockpiles, plant area, WRD will need to be conveyed first to a silt trap 

before entering the containment facility e.g. PCD and the storm water dam 

� The removed topsoil must be covered or vegetated as soon as possible to prevent 

sediment erosion 

� Two diversions were identified, one located upstream of Pit 1, while the other located 

along the north western boundary of the TSF. The diversions need to be sized to 

accommodate the 1:100 year storm event, this will prevent flooding of infrastructure 

during a 1:100 year storm event (see Plan 7, Appendix G for the Storm Water 

Management Plan layout) 

� Proposed mitigation measures for flooding include a river diversion located alongside 

the north-western boundary of the existing TSF (see Plan 7, Appendix G), increasing 

the culvert capacity of the culvert (C01) located along Tributary E, repositioning of 

the lower grade stockpile southwest of the Borobela River, and a river diversion 

located upstream of Pit 1, to capture and convey runoff around the eastern boundary 

of Pit 1 into the Borobela River (Plan 7, Appendix G); 

� The river diversion shown as "river diversion 15 - 16" (Plan 7, Appendix G) should be 

designed to cater for the 1:100 year peak discharge of 23 m3/s. The river diversion 

needs to extend from the upstream culvert located at node 15 to the downstream 

culvert on the D4387 road, at node 16. During final design, energy dissipation 

structures should be constructed at the outlet of the channel, so as to cater for high 

velocities due to the river diversion 

� At culvert C01 the capacity needs to be increased. This is due to cross sectional 

drainage profile of Tributary E being insufficient to contain the 1:100 year discharge. 

As a result overbank flow occurs on the right bank, flooding the south eastern portion 

of the TSF area, while extending further southwest. The culvert C01 therefore needs 

� Storm Water Management Plan 

� GN R. 704 

� NWA 

� Dust Management Plan 

� Throughout operational phase 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

to be sized to safely handle the 1:100 year peak flow (129.03 m3/s) 

� Repositioning of the lower grade stockpile southwest of the Borobela River is 

required, as flood inundation is anticipated (Plan 6, Appendix G). It is therefore 

recommended that the mentioned infrastructure falls outside of the demarcated 

1:100 year floodline or 100 m buffer, whichever is greater 

� A river diversion is required to be constructed along the eastern boundary of Pit 1, so 

as to prevent flooding of the pit. This diversion is to be sized to contain the 1:100 

year flood event which amounts to 16.85 m3/s. The mentioned river diversion is 

shown as "river diversion 9 - 10" (Plan 7, Appendix G) 

Groundwater Local 

� Prevent/contain groundwater pollution as far as practically possible 

� Water management as per Appendix G and the Storm Water Management Plan 

� Construction of pollution facilities should be in line with NEM:WA 

� Emergency Response Plan 

� GN R.704 

� Storm Water Management Plan 

� NEM:WA 

� Throughout construction phase 

Air Quality Local 

� Periodic wetting daily 

� Additional dust control measures must be implemented when wind speeds of 5.4 m/s 

and stronger occur (expected between July and December) as well as during the dry 

months (May to August) 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout operational phase 

Wetlands Provincial 

� Protection of 100 m buffer of the wetlands not designated to be destroyed by the 

mining footprint. This mitigation will minimise the direct impacts to the ecological 

functioning of the wetlands from the immediately adjacent mining activities 

� Storm water management as per the Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/or trenches should be constructed to prevent any pollutants from entering 

the wetlands according to the Management Plan and should not be placed in the 

buffer zone of the wetlands 

� The dirty water trench that is designated to interact with the Borabela floodplain 

(according to the mine plan) should be re-designed so that it does not go into the 

wetland nor its 100 m buffer area 

� Wetland Off-set Strategy as per 

NWA, GN R. 704 and Best 

Practice Guidelines 

� Storm Water Management Plan 

� Throughout project life 

Aquatic Ecology Municipal 

� Correct surface water management 

� Reducing the contact time of water with deep soils, rock dumps or other 

contaminated material 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Activity 16: PCDs, Water Storage Dam and Pipelines 

Wetlands Provincial 

� Protection of 100 m buffer of the wetlands not designated to be destroyed by the 

mining footprint. This mitigation will minimise the direct impacts to the ecological 

functioning of the wetlands from the immediately adjacent mining activities 

� Storm water management as per the Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/or trenches should be constructed to prevent any pollutants from entering 

the wetlands according to the Management Plan and should not be placed in the 

buffer zone of the wetlands 

� The dirty water trench that is designated to interact with the Borabela floodplain 

(according to the mine plan) should be re-designed so that it does not go into the 

wetland nor its 100 m buffer area 

� Wetland Off-set Strategy as per 

NWA, GN R. 704 and Best 

Practice Guidelines 

� Storm Water Management Plan 

� Throughout project life 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

Aquatic Ecology Municipal 

� Surface water management as per Appendix G 

� Reducing the contact time of water with deep soils, rock dumps or other 

contaminated material 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Activity 17: Storm Water Diversion Berms and Channels 

Aquatic Ecology Local 

� The efficient use of water resources is very important 

� Separation of clean and dirty water on site will allow for the discharge of un-impacted 

rain water back into the system 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Activity 18: Storage of Fuels, Process Concentrate, Maintenance/ Workshop Oils and Explosive Storage Facilities 

Groundwater Local 

� Prevent/contain groundwater pollution as far as practically possible 

� Water management as per Appendix G and the Storm Water Management Plan 

� Construction of pollution facilities should be in line with NEM:WA 

� Emergency Response Plan 

� GN R.704 

� Storm Water Management Plan 

� NEM:WA 

� Throughout operational phase 

Aquatic Ecology Municipal 

� Surface water management as per Appendix G 

� Reducing the contact time of water with deep soils, rock dumps or other 

contaminated material 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Activity 19: Waste Generation, Storage and Disposal 

Visual Limited 

� Limit the footprint area of the waste storage area where possible 

� Use shade cloth / netting to screen the waste storage area 

� Ensure that all waste is stored in covered skips 

� Limit the quantity and time of waste stored on site 

� Waste Management Plan 

� NEM:WA 
� Throughout operational phase 

Aquatic Ecology Municipal 

� Surface water management as per Appendix G 

� Reducing the contact time of water with deep soils, rock dumps or other 

contaminated material 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Activity 20: Product Storage (RoM product stockpiles) 

Wetlands Provincial 

� Protection of 100 m buffer of the wetlands not designated to be destroyed by the 

mining footprint. This mitigation will minimise the direct impacts to the ecological 

functioning of the wetlands from the immediately adjacent mining activities 

� Storm water management as per the Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/ or trenches should be constructed to prevent any pollutants from 

entering the wetlands according to the Management Plan and should not be placed 

in the buffer zone of the wetlands 

� The dirty water trench that is designated to interact with the Borabela floodplain 

(according to the mine plan) should be re-designed so that it does not go into the 

wetland nor its 100 m buffer area 

� Wetland Off-set Strategy as per 

NWA, GN R. 704 and Best 

Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Aquatic Ecology Municipal 

� Surface water management as per Appendix G 

� Reducing the contact time of water with deep soils, rock dumps or other 

contaminated material 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

Activity 21: Waste Water Treatment Plant 

Aquatic Ecology Municipal 

� Surface water management as per Appendix G 

� Reducing the contact time of water with deep soils, rock dumps or other 

contaminated material 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Activity 22: Use of Heavy Machinery 

Visual Limited 
� Apply dust suppression techniques to limit the dust created by the use of heavy 

machinery 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout operational phase 

Air Quality Local 

� Additional dust control measures must be implemented when wind speeds of 5.4 m/s 

and stronger occur (expected between July and December) as well as during the dry 

months (May to August) 

� Make use of a dust suppressant (e.g. dust-a-side) 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout operational phase 

Wetlands Provincial 

� Protection of 100 m buffer of the wetlands not designated to be destroyed by the 

mining footprint. This mitigation will minimise the direct impacts to the ecological 

functioning of the wetlands from the immediately adjacent mining activities 

� Storm water management as per the Management Plan should be put in place to 

protect the wetland from water quality impacts 

� Berms and/ or trenches should be constructed to prevent any pollutants from 

entering the wetlands according to the Management Plan and should not be placed 

in the buffer zone of the wetlands 

� The dirty water trench that is designated to interact with the Borabela floodplain 

(according to the mine plan) should be re-designed so that it does not go into the 

wetland nor its 100 m buffer area 

� Wetland Off-set Strategy as per 

NWA, GN R. 704 and Best 

Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Aquatic Ecology Municipal 

� Surface water management as per Appendix G 

� Reducing the contact time of water with deep soils, rock dumps or other 

contaminated material 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Aquatic Ecology Local 

� The efficient use of water resources is very important 

� Separation of clean and dirty water on site will allow for the discharge of un-impacted 

rain water back into the system 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Aquatic Ecology Municipal 

� The use of erosion prevention measures e.g. gabions, erosion berms etc.  

� Silt screens could be utilised to capture small particles being washed down slope 

� Surface water management as per Appendix G 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout operational phase 

Noise Local 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Installation of low noise rollers on the conveyor belt system 

� Cladding the conveyor system with sound attenuating material 

� Environmental noise monitoring to establish compliance with the regulations and to 

verify the predicted noise levels 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout operational phase 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

� Switching off equipment when not in use 

Traffic Local 
� Provide driver safety training 

� Provide sidewalks in the vicinity of the site 

� Best Practice 

� MHSA 
� Throughout operational phase 

Traffic Local � Rehabilitate roads � Rehabilitation Plan � Throughout operational phase 

Activity 23: Employment and Operational Expenditure 

Macro Economics National 
� The project should aim to benefit the local economy as far as possible and feasible 

by opting for procurement of locally procured goods and supplied services 

� Best Practice 

� SLP 
� Throughout operational phase 

Macro Economics National 

� Investigate local procurement opportunities 

� Procure from local suppliers should be encouraged if feasible to the viability of the 

mine. This will improve the benefit to the local economy but will not affect the impact 

rating 

� Best Practice 

� SLP 
� Throughout operational phase 

Macro Economics Provincial 
� Where possible, the employment of local labour should be practiced to increase the 

benefit to the local community through prevention of leakage of buying power 

� Best Practice 

� SLP 
� Throughout operational phase 

Macro Economics Provincial 
� Recruit local labour as far as feasible to increase the benefits to the local households 

� Employ labour-intensive methods in construction (where possible) 

� Best Practice 

� SLP 
� Throughout operational phase 

Macro Economics International 
� The mine is required by law to adhere to the provisions detailed in the SLP – no 

mitigation measures required 

� Best Practice 

� SLP 
� Throughout operational phase 

Macro Economics National 
� The mine is required by law to adhere to the provisions detailed in the SLP – no 

mitigation measures required 

� Best Practice 

� SLP 
� Throughout operational phase 

Macro Economics Local 

� Implement mitigations proposed by other specialists on the team to reduce 

environmental impacts that affect the sense of place and overall experience by 

tourists visiting the area   

� Best Practice � Throughout operational phase 

Social Municipal 

� Assign preferred employment status to those experiencing the bulk of the  negative 

project impacts 

� Promotion of local, female and youth employment  

� Labour-intensive construction methods should be promoted (where possible) 

� Verification of local status 

� Consult neighbouring businesses to determine if they would be willing to make their 

skills registers available 

� Identify required skills and align and implement training and skills development 

initiatives  accordingly 

� Expand skills development to surrounding communities 

� Recruitment via a registry of job seekers and potentially coordinated through the 

Department of  Labour 

� Provide local employees with reference letters certificates of completion for in-house 

(on-the-job) training 

� Monitoring subcontractors in terms of local employment targets 

� Intensifying efforts in the SLP, which are aimed at developing scarce skills 

� Best Practice 

� SLP 
� Throughout operational phase 

Social Municipal 

� Measures recommended to maximise benefits from local employment, economic 

multiplier effects, as well as community, economic and skills development; and 

� Preferably procure from local suppliers throughout the life of the mine 

� Establish a monitoring system to ensure that the mine and its contractors comply 

� Best Practice 

� SLP 
� Throughout operational phase 
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Aspect Affected 
Size and Scale of 
Distribution 

Mitigation Measures Compliance with Standards Time Period for Implementation 

with government regulations 

Social Municipal 

� Pamish should through its Skills Development Plan and LED projects continuously 

promote alternative and sustainable livelihoods, this can be achieved by ensuring 

LED projects are sustainable after withdrawal of support from the Mine and 

expanding portable skills development to communities impacted upon by the mine 

� Collaborate with other industries to support the diversification of the local economy  

� The Mine's SLP should provide strategies and measures that prevent job loss 

� Alternatives to save jobs/avoid downscaling should be investigated beforehand 

through the Pamish's future forum  

� Proactively assess and manage the social and economic impacts on individuals, 

regions and economies where retrenchment and/or closure of the mine are certain, 

and incorporate these aspects into the Mine Closure Plan 

� Partner with the relevant government departments, to jointly manage Closure 

process 

� Best Practice 

� SLP 
� Throughout operational phase 

Traffic Limited � Provide public transport facilities at site � Best Practice � Throughout operational phase 

 

Table 4-3: Impact to be mitigated during the decommissioning phase 

Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

Activity 24: Dismantling and Removal of Major Equipment and Infrastructure 

Visual Limited 

� Apply dust suppression techniques to limit the dust from the demolition area 

� Use shade cloth/netting to screen the demolition area 

� Limit the quantity and time of rubble stored on site 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout operational phase 

Soil Local 

� Ensure proper storm water management designs are in place 

� Soil are to be replaced as per soil management and rehabilitation guidelines 

� Access routes are to be kept to a minimum as to reduce any unnecessary 

compaction from occurring 

� Stockpiles are to be re-vegetated and erosion free 

� If erosion occurs, corrective actions must be taken to minimize any further erosion 

from taking place. 

� Soil stockpiles are to be used for their designated uses only 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

� EIA 2014 Regulations; soil 

pollution and erosion control 

� CARA 

� From commencement 

� Weekly during construction and 

operational phases 

Surface water Municipal 

� Use of accredited contractors for removal or demolition of infrastructures must be 

ensured 

� Surface inspection on the fully rehabilitated areas must be undertaken to ensure a 

surface profile that allows good drainage. This will ensure improvement or increased 

catchment yield to the surrounding streams 

� Where rehabilitation (grass seeding of topsoil cover) is not effective, sedimentation 

should be mitigated by installing silt traps at areas where the surface runoff enters 

the surface water resources 

� The river diversions will have to remain until post closure. This will ensure that rivers 

do not flow through the contaminated areas as this will have an impact on the 

� Storm Water Management Plan 

� GN R. 704 

� NWA 

� Throughout decommissioning 

phases 
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

downstream water quality 

Surface water Local 

� Use of accredited contractors for removal or demolition of infrastructures must be 

ensured 

� Surface inspection on the fully rehabilitated areas must be undertaken to ensure a 

surface profile that allows good drainage. This will ensure improvement or increased 

catchment yield to the surrounding streams 

� Where rehabilitation (grass seeding of topsoil cover) is not effective, sedimentation 

should be mitigated by installing silt traps at areas where the surface runoff enters 

the surface water resources 

� The river diversions will have to remain until post closure. This will ensure that rivers 

do not flow through the contaminated areas as this will have an impact on the water 

quality 

� Storm Water Management Plan 

� GN R. 704 

� NWA 

� Throughout decommissioning 

phases 

Wetlands Provincial 
� Storm water management as per the Management Plan should be kept in place to 

protect the wetland from water quality impacts 

� Wetland Off-set Strategy as per 

NWA, GN R. 704 and Best 

Practice Guidelines 

� Storm Water Management Plan 

� Throughout project life 

Noise Local 

� Restricting decommissioning activities to daylight hours 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Switching off equipment when not in use 

� Approved EMP 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout decommissioning 

phase 

Activity 25: Waste Generation, Storage and Disposal 

Visual Limited 

� Limit the footprint area of the waste storage area where possible 

� Use shade cloth/netting to screen the waste storage area 

� Ensure that all waste is stored in covered skips 

� Limit the quantity and time of waste stored on site 

� Waste Management Plan 

� NEM:WA 

� Throughout decommissioning 

phase 

Aquatic Ecology Municipal 

� TSF should be capped, isolated by lining and rehabilitated 

� WRDs need to be rehabilitated and be designed in such a way as to reduce the 

ingress of water 

� Where possible water should not be allowed to accumulate in voids to reduce the 

opportunity for the dissolution of metals and contaminants into the water 

� Isolation of voids from surface water inflow by means of a berm 

� Maintain enough freeboard to prevent overflow of contaminated water 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Rehabilitation Plan 

� Throughout decommissioning 

phase 

Activity 26: Rehabilitation of Disturbed Areas 

Visual Local 

� Ensure that the rehabilitated area is re-contoured and profiled to create a free-

draining topography 

� Spread topsoil over the rehabilitated area 

� Ensure that surface water and drainage lines are rehabilitated to create a free-

draining topography 

� Re-vegetate the rehabilitated areas 

� Ensure all mitigation measures outlined in the closure and rehabilitation reports are 

conducted 

� Rehabilitation Plan 
� Throughout decommissioning and 

monitor post closure 

Soil Local � Ensure proper storm water management designs are in place (refer to Appendix G) � Soil Stripping Guideline � From commencement 
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

� Soil are to be replaced as per soil management and rehabilitation guidelines 

� Access routes are to be kept to a minimum as to reduce any unnecessary 

compaction from occurring 

� Stockpiles are to be re-vegetated and erosion free 

� If erosion occurs, corrective actions must be taken to minimize any further erosion 

from taking place. 

� Soil stockpiles are to be used for their designated uses only 

� Rehabilitation Plan 

� Storm Water Management Plan 

� MPRDA Regulation 56(1) to (8); 

soil pollution and erosion control 

� CARA 

� Throughout decommissioning 

phase and post closure 

Surface water Municipal 

� Use of accredited contractors for removal or demolition of infrastructures must be 

ensured 

� Surface inspection on the fully rehabilitated areas must be undertaken to ensure a 

surface profile that allows good drainage. This will ensure improvement or increased 

catchment yield to the surrounding streams 

� Where rehabilitation (grass seeding of topsoil cover) is not effective, sedimentation 

should be mitigated by installing silt traps at areas where the surface runoff enters 

the surface water resources 

� The river diversions will have to remain until post closure. This will ensure that rivers 

do not flow through the contaminated areas as this will have an impact on the water 

quality 

� Storm Water Management Plan 

� GN R. 704 

� NWA 

� Dust Management Plan 

� Throughout decommissioning 

phases 

Surface water Local 

� Use of accredited contractors for removal or demolition of infrastructures must be 

ensured 

� Surface inspection on the fully rehabilitated areas must be undertaken to ensure a 

surface profile that allows good drainage. This will ensure improvement or increased 

catchment yield to the surrounding streams 

� Where rehabilitation (grass seeding of topsoil cover) is not effective, sedimentation 

should be mitigated by installing silt traps at areas where the surface runoff enters 

the surface water resources 

� The river diversions will have to remain until post closure. This will ensure that rivers 

do not flow through the contaminated areas as this will have an impact on the water 

quality 

� Storm Water Management Plan 

� GN R. 704 

� NWA 

� Dust Management Plan 

� Throughout decommissioning 

phases 

Air Quality Limited 

� Dust suppression on areas being worked on 

� Additional dust control measures must be implemented when wind speeds of 5.4 m/s 

and stronger occur (expected between July and December) as well as during the dry 

months (May to August)  

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout decommissioning 

phase 

Aquatic Ecology Municipal 

� TSF should be capped, isolated by lining and rehabilitated 

� WRDs need to be rehabilitated and be designed in such a way as to reduce the 

ingress of water 

� Where possible water should not be allowed to accumulate in voids to reduce the 

opportunity for the dissolution of metals and contaminants into the water 

� Isolation of voids from surface water inflow by means of a berm 

� Maintain enough freeboard to prevent overflow of contaminated water 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Rehabilitation Plan 

� Throughout decommissioning 

phase 

Aquatic Ecology Local 

� TSF should be capped, isolated by lining and rehabilitated 

� WRDs need to be rehabilitated and be designed in such a way as to reduce the 

ingress of water 

� Where possible water should not be allowed to accumulate in voids to reduce the 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout decommissioning 

phase 
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

opportunity for the dissolution of metals and contaminants into the water 

� Isolation of open pit voids form surface water inflow by means of a berm 

� Maintain enough freeboard to prevent overflow of contaminated water 

� Rehabilitation Plan 

Aquatic Ecology Local 

� Use of buffer to prevent heavy vehicles entering or disturbing the riparian or aquatic 

ecosystems 

� Maintain sufficient freeboard to account for heavy rain fall events 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Throughout decommissioning 

phase 

Activity 27: Backfilling of Open Pits Using Waste Rock 

Visual Limited 

� Apply dust suppression techniques to limit the dust created by the hauling of waste 

rock 

� Ensure that the sides of the pit are not sloped too steep to prevent slope failure 

� Backfilling of 80% of waste rock into the pits  

� Ensure all mitigation measures outlined in the closure and rehabilitation reports are 

conducted 

� Dust Management Plan 

� Dust Monitoring Programme as 

per NEM:AQA 

� Throughout decommissioning 

phase 

Soil Limited 

� The soil should be shaped taking the pre-mining landscape into consideration 

� The designed post mining landforms should be modelled to establish the post mining 

landscape stability by using a combination of GIS and erosion modelling techniques 

by a suitably qualified expert using site specific soil quality data 

� The soil layers should be put back in the reverse order of stripping namely subsoil 

first then topsoil 

� The yellow and red soils should be replaced in upland landscape positions (upper 

part of the landscape) 

� Wetland soils should be put back in the reverse order of stripping 

� Wetland soils should be placed in lower landscape positions (foot slopes and valley 

bottoms) 

� The soil cover should be at least 0.8 m in depth consisting of at least 0.5 m subsoil 

and 0.3 m topsoil on top of the reconstructed profile. Rehabilitation should strive to 

rehabilitate the soil and land capability back to emulate pre-mining land capability 

� The soil quality should be investigated prior to establishing vegetation on the 

rehabilitated soil through representative sampling and laboratory analysis 

� The analytical data should be evaluated by a suitably qualified expert and vegetation 

fertility and or soil acidity problems should be corrected prior to vegetation 

establishment 

� Clear targets incorporating medium to long term post mining land capability 

influencing land use, should be part of a potentially successful closure plan 

� Soil fertility is to be monitored to ensure vegetation succession 

� Post mining land capability assessment is to be undertaken to assess rehabilitation 

success 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

� MPRDA Regulation 56(1) to (8); 

soil pollution and erosion control 

� CARA 

� From commencement 

� Throughout decommissioning 

phase and post closure 

Surface water Municipal 

� Use of accredited contractors for removal or demolition of infrastructures must be 

ensured 

� Surface inspection on the fully rehabilitated areas must be undertaken to ensure a 

surface profile that allows good drainage. This will ensure improvement or increased 

catchment yield to the surrounding streams 

� Where rehabilitation (grass seeding of topsoil cover) is not effective, sedimentation 

� Storm Water Management Plan 

� GN R. 704 

� NWA 

� Dust Management Plan 

� Throughout decommissioning 

phases 
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

should be mitigated by installing silt traps at areas where the surface runoff enters 

the surface water resources 

� The river diversions will have to remain until post closure. This will ensure that rivers 

do not flow through the contaminated areas as this will have an impact on the water 

quality 

Surface water Local 

� Use of accredited contractors for removal or demolition of infrastructures must be 

ensured 

� Surface inspection on the fully rehabilitated areas must be undertaken to ensure a 

surface profile that allows good drainage. This will ensure improvement or increased 

catchment yield to the surrounding streams 

� Where rehabilitation (grass seeding of topsoil cover) is not effective, sedimentation 

should be mitigated by installing silt traps at areas where the surface runoff enters 

the surface water resources 

� The river diversions will have to remain until post closure. This will ensure that rivers 

do not flow through the contaminated areas as this will have an impact on the water 

quality 

� Storm Water Management Plan 

� GN R. 704 

� NWA 

� Dust Management Plan 

� Throughout decommissioning 

phases 

Wetlands Provincial 
� Storm water management as per the Management Plan should be kept in place to 

protect the wetland from water quality impacts 
� Storm Water Management Plan � Throughout project life 

Wetlands Provincial 

� There is no mitigation for the loss of wetland habitat. However, it is important to 

protect the wetlands and at least their 100 m buffer zone that are not designated to 

be destroyed by the mining footprint 

� In addition and given that mining of 4.8 ha of wetlands is designated to take place, 

an offset strategy should be compiled to compensate for the wetlands that are lost to 

the proposed mine 

� Every effort must be put in place to re-instate the pre-mining topography so that the 

catchments may be rehabilitated (as far as possible). The rehabilitated footprint area 

must not be a threat to water quality 

� The permanent TSF must have a suitable Storm Water Management Plan in place to 

prevent any pollution from entering the catchment. This will apply to any other 

permanent dump that will remain 

� Wetland Off-set Strategy as per 

NWA, GN R. 704 and Best 

Practice Guidelines 

� Storm Water Management Plan 

� Throughout project life 

Aquatic Ecology Municipal 

� TSF should be capped, isolated by lining and rehabilitated 

� WRDs need to be rehabilitated and be designed in such a way as to reduce the 

ingress of water 

� Where possible water should not be allowed to accumulate in voids to reduce the 

opportunity for the dissolution of metals and contaminants into the water 

� Isolation of voids from surface water inflow by means of a berm 

� Maintain enough freeboard to prevent overflow of contaminated water 

� NWA 

� GN R. 704 

� Best Practice Guidelines 

� Storm Water Management Plan 

� Rehabilitation Plan 

� Throughout decommissioning 

phase 

Aquatic Ecology Limited � Implementation of a berm to reduce surface water inflow 
� Storm Water Management Plan 

� Rehabilitation Plan 

� Throughout decommissioning 

phase 

Noise Local 

� Restricting decommissioning activities to daylight hours 

� Mining related machines and vehicles to be serviced to the designed requirements of 

the machinery/vehicles to ensure noise suppression mechanisms are effective e.g. 

installed exhaust mufflers 

� Approved EMP 

� NEMA 

� NEM:AQA 

� SANS 10103:2008 

� Vehicle Maintenance Plan 

� Throughout decommissioning 

phase 
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Aspect Affected 
Size and Scale of 

Distribution 
Mitigation Measures Compliance with Standards Time Period for Implementation 

� Switching off equipment when not in use 

Activity 28: Post-Closure Monitoring 

Soil Local 

� Ensure proper storm water management designs are in place 

� Soil are to be replaced as per soil management and rehabilitation guidelines 

� Access routes are to be kept to a minimum as to reduce any unnecessary 

compaction from occurring 

� Stockpiles are to be re-vegetated and erosion free 

� If erosion occurs, corrective actions must be taken to minimize any further erosion 

from taking place. 

� Soil stockpiles are to be used for their designated uses only 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

� MPRDA Regulation 56(1) to (8); 

soil pollution and erosion control 

� CARA 

� From commencement 

� Post closure until closure 

certificate is obtained 

Soil Limited 

� The soil should be shaped taking the pre-mining landscape into consideration 

� The designed post mining landforms should be modelled to establish the post mining 

landscape stability by using a combination of GIS and erosion modelling techniques 

by a suitably qualified expert using site specific soil quality data 

� The soil layers should be put back in the reverse order of stripping namely subsoil 

first then topsoil 

� The yellow and red soils should be replaced in upland landscape positions (upper 

part of the landscape) 

� Wetland soils should be put back in the reverse order of stripping 

� Wetland soils should be placed in lower landscape positions (foot slopes and valley 

bottoms) 

� The soil cover should be at least 0.8 m in depth consisting of at least 0.5 m subsoil 

and 0.3 m topsoil on top of the reconstructed profile. Rehabilitation should strive to 

rehabilitate the soil and land capability back to emulate pre-mining land capability 

� The soil quality should be investigated prior to establishing vegetation on the 

rehabilitated soil through representative sampling and laboratory analysis 

� The analytical data should be evaluated by a suitably qualified expert and vegetation 

fertility and or soil acidity problems should be corrected prior to vegetation 

establishment 

� Clear targets incorporating medium to long term post mining land capability 

influencing land use, should be part of a potentially successful closure plan 

� Soil fertility is to be monitored to ensure vegetation succession 

� Post mining land capability assessment is to be undertaken to assess rehabilitation 

success 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

� MPRDA Regulation 56(1) to (8); 

soil pollution and erosion control 

� CARA 

� From commencement 

� Post closure until closure 

certificate is obtained 

Groundwater Limited � No mitigation possible   
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5 Item 1(e): Impact Management Outcomes 

A description of the objectives and outcomes of the EMP is outlined in Table 5-1, Table 5-2 and Table 5-3 below, taking into account the impact and mitigation type. 

Table 5-1: Objectives and outcomes of the EMP (Construction phase) 

Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Activity 1: Site Clearance and Vegetation Removal 

Project area will become noticeable to the nearby receptors as it will 

contrast the surrounding areas 
Visual Construction 

Manage and minimise through: 

� Mine Plan 

To minimise the negative impacts caused by 

site clearance 

Loss of topsoil as a resource Soil Construction 

Manage and minimise through: 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

To prevent the loss of topsoil as a resource 

Loss of land capability and land use Soil Construction No mitigation possible  

Siltation of surface water resources leading to deteriorated water quality Surface water Construction 

Manage and minimise through: 

� Storm Water Management Plan 

� Dust Management Plan 

To prevent siltation of surface water 

resources 

Reduction in recharge to the shallow weathered aquifers due to compacted 

surfaces resulting in altered surface drainage patterns 
Groundwater Construction 

Manage and minimise through: 

� Groundwater Monitoring Programme 

� Rehabilitation Plan 

� Mine Plan 

To minimise the reduction in recharge 

The disturbance of soil will lead to the generation of fugitive dust (TSP), 

PM10 and PM2.5 
Air Quality Construction 

Manage and minimise through: 

� Dust Management Plan 

� Dust Monitoring Programme 

To minimise the generation of fugitive dust, 

PM10 and PM2.5 

Loss of habitat Fauna & Flora Construction 

Manage and minimise through: 

� Conservation Management Plan 

� Alien Invasive Management Plan 

� Rehabilitation Plan 

To minimise the loss of habitat 

Loss of Species of Special Concern Fauna & Flora Construction 

Manage and prevent through: 

� Conservation Management Plan 

� Alien Invasive Management Plan 

� Rehabilitation Plan 

To prevent the loss of Species of Special 

Concern 

Fragmentation, edge effects and invasion by alien plant species Fauna & Flora Construction 

Manage and minimise through: 

� Conservation Management Plan 

� Alien Invasive Management Plan 

� Rehabilitation Plan 

To prevent the invasion by alien plant 

species and limit fragmentation 

Loss of wetland habitat and functionality Wetlands Construction 

Manage and minimise through: 

� Wetland Off-Set Strategy 

� Storm Water Management Plan 

To compensate for the loss of wetland 

habitat and prevent unnecessary impacts on 

wetlands 

Water quality deterioration due to erosion and sediment transportation Aquatic Ecology Construction Manage and minimise through: To prevent and minimise erosion 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

� Storm Water Management Plan 

� Biomonitoring 

Deterioration in quality of aquatic habitats because of erosion Aquatic Ecology Construction 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent loss of aquatic habitats 

Increase in ambient noise levels at surrounding communities due to 

vehicular activities 
Noise Construction 

Manage and minimise through: 

� Vehicle Maintenance Plan 

� Mine Design 

To minimise noise levels 

Alteration in Stone Age landscape in development footprint Heritage Construction 
Manage and minimise through: 

� Conservation Management Plan 
To prevent the loss of knowledge 

Indirect impact on the Indigenous Knowledge System through alteration of 

perception/ experience of medicinal plants 
Heritage Construction 

Manage and minimise through: 

� Conservation Management Plan 

To prevent the loss of knowledge and 

medicinal plants 

Activity 2: Change in Land-Use From Agriculture to Mining 

The change in land use will result in a change in the sense of place of the 

project area and surrounds 
Visual Construction 

Manage and minimise through: 

� Mine Plan 

� Rehabilitation Plan 

To minimise the visibility of the operations 

Loss of land capability and land use Soil Construction No mitigation possible  

Activity 3: Topsoil and Softs Removal and Stockpiling 

Stockpiles will be visible to the surrounding environment and dust will be 

blown from the stockpiles 
Visual Construction 

Manage and minimise through: 

� Dust Management Plan 

� Dust Monitoring Programme 

� Mine Plan 

� Rehabilitation Plan 

To minimise the visibility of the stockpiles 

Loss of topsoil as a resource Soil Construction 

Manage and minimise through: 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

To prevent the loss of topsoil as a resource 

Loss of land capability and land use Soil Construction No mitigation possible  

The disturbance of soil will lead to the generation of fugitive dust (TSP), 

PM10 and PM2.5 
Air Quality Construction 

Manage and minimise through: 

� Dust Management Plan 

� Dust Monitoring Programme 

To minimise the generation of fugitive dust, 

PM10 and PM2.5 

Water quality deterioration due to erosion and sediment transportation Aquatic Ecology Construction 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Deterioration in quality of aquatic habitats because of erosion Aquatic Ecology Construction 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent loss of aquatic habitats 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Increase in ambient noise levels at surrounding communities due to 

vehicular activities 
Noise Construction 

Manage and minimise through: 

� Vehicle Maintenance Plan 

� Mine Design 

To minimise noise levels 

Activity 4: Development of Access and Haul Roads 

The roads will be visible to the nearby receptors and vehicular activity 

along roads will cause dust 
Visual Construction 

Manage and minimise through: 

� Dust Management Plan 

� Dust Monitoring Programme 

To limit the visibility of vehicular activities 

along roads 

Loss of topsoil as a resource Soil Construction 

Manage and minimise through: 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

To prevent the loss of topsoil as a resource 

Loss of land capability and land use Soil Construction No mitigation possible  

The activity will lead to the generation of fugitive dust (TSP), PM10 and 

PM2.5 
Air Quality Construction 

Manage and minimise through: 

� Dust Management Plan 

� Dust Monitoring Programme 

To minimise the generation of fugitive dust, 

PM10 and PM2.5 

Water quality deterioration due to erosion and sediment transportation Aquatic Ecology Construction 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Driver delays due to increased traffic Traffic Construction No mitigation required  

Pedestrian and cyclist delays due to increased traffic Traffic Construction 
Manage and minimise through: 

� Transport Programme 

To assist employees in reaching work on 

time 

Deterioration of road safety conditions  Traffic Construction 
Manage and minimise through: 

� Training Programme 
To minimise road accidents 

Deterioration of road surface conditions Traffic Construction 
Manage and minimise through: 

� Rehabilitation Plan 

To minimise the deterioration of road 

conditions 

Increase in ambient noise levels at surrounding communities due to 

increased vehicular activities 
Noise Construction 

Manage and minimise through: 

� Vehicle Maintenance Plan 

� Mine Design 

To minimise noise levels 

Alteration in Stone Age landscape in development footprint Heritage Construction 
Manage and minimise through: 

� Conservation Management Plan 
To prevent the loss of knowledge 

Activity 5: Surface Infrastructure Development (construction of the storm water channels, bridges, cement batching plant, offices, workshops etc.) 

The surface infrastructure will change the sense of place of the area from a 

rural sense of place to an industrial sense of place. Lighting at night will 

contribute to this impact 

Visual Construction 
Manage and minimise through: 

� Mine Plan 
To minimise the visibility of the operations 

Loss of topsoil as a resource Soil Construction 

Manage and minimise through: 

� Soil Stripping Guideline 

� Rehabilitation Plan 

To prevent the loss of topsoil as a resource 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

� Storm Water Management Plan 

Loss of land capability and land use Soil Construction No mitigation possible  

Groundwater contamination due to incorrect storage of hazardous/general 

waste or materials 
Groundwater Construction 

Manage and minimise through: 

� Emergency Response Plan 

To minimise the impact after spillage of 

hazardous materials 

Water quality deterioration due to erosion and sediment transportation Aquatic Ecology Construction 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Increase in ambient noise levels at surrounding communities due to 

vehicular activities 
Noise Construction 

Manage and minimise through: 

� Vehicle Maintenance Plan 

� Mine Design 

To minimise noise levels 

Alteration in Stone Age landscape in development footprint Heritage Construction 
Manage and minimise through: 

� Conservation Management Plan 
To prevent the loss of knowledge 

Activity 6: Water Abstraction and Use 

Decrease in water quantity due to disturbances in the flow regime Aquatic Ecology Construction 
Manage and minimise through: 

� Storm Water Management Plan 

To minimise impact on the flow regime of 

surface water resources 

Activity 7: Waste Generation, Storage and Disposal 

Waste storage areas will be visible to the nearby receptors Visual Construction 

Manage and minimise through: 

� Mine Plan 

� Waste Management Plan 

To minimise the visibility of the waste 

storage areas 

Decrease in water quantity due to disturbances in the flow regime Aquatic Ecology Construction 
Manage and minimise through: 

� Water Management Plan 

To minimise impact on the flow regime of 

surface water resources 

Activity 8: Use of Heavy Machinery 

The use of heavy machinery will increase dust levels Visual Construction 

Manage and minimise through: 

� Dust Management Plan 

� Dust Monitoring Programme 

To minimise dust levels 

Pollution and water quality deterioration due to movement of machinery in 

and around wetlands 
Wetlands Construction 

Manage and minimise through: 

� Wetland Off-Set Strategy 

� Storm Water Management Plan 

To compensate for the loss of wetland 

habitat and prevent unnecessary impacts on 

wetlands 

Water quality deterioration due to erosion and sediment transportation Aquatic Ecology Construction 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Increase in ambient noise levels at surrounding communities due to 

vehicular activities 
Noise Construction 

Manage and minimise through: 

� Vehicle Maintenance Plan 

� Mine Design 

To minimise noise levels 

Activity 9: Employment and Capital Expenditure 

Temporary increase in production of goods and services in the country  Macro Economics Construction Manage and minimise through: To ensure the economy benefits optimally 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

� Procurement Policy 

Temporary increase in the country’s GDP-R  Macro Economics Construction 
Manage and minimise through: 

� SLP 
To ensure the economy benefits optimally 

Creation of employment opportunities Macro Economics Construction 

Manage and minimise through: 

� SLP 

� Employment Strategy 

� Recruitment Policy 

To ensure labour is recruited locally 

Temporary increase in household income and standard of living Macro Economics Construction 

Manage and minimise through: 

� SLP 

� Employment Strategy 

� Recruitment Policy 

To ensure labour is recruited locally 

Skills development Macro Economics Construction 

Manage and minimise through: 

� SLP 

� Employment Strategy 

� Recruitment Policy 

To increase the economic contribution to the 

local economy 

Increase in government revenue Macro Economics Construction No mitigation possible  

Impact on balance of payment due to jobs created through direct, indirect 

and induced impacts 
Macro Economics Construction 

Manage and minimise through: 

� SLP 

� Procurement Policy 

� Employment Strategy 

� Recruitment Policy 

To ensure good and services are procured 

locally 

Negative impact on surrounding agricultural and tourism activities due to 

various environmental effects 
Macro Economics Construction 

Manage and minimise through: 

� Environmental Monitoring Programmes 

� Environmental Management Plan 

� Emergency Response Plan 

� Integrated Water and Waste Management 

Plan 

� Storm Water Management Plan 

� Rehabilitation Plan 

To minimise and mitigate negative impacts 

on the properties surrounding the operation 

Potential negative impact on property values Macro Economics Construction 

Manage and minimise through: 

� Environmental Monitoring Programmes 

� Environmental Management Plan 

� Emergency Response Plan 

� Integrated Water and Waste Management 

Plan 

� Storm Water Management Plan 

� Rehabilitation Plan 

To minimise and mitigate negative impacts 

on the properties surrounding the operation 

Job creation Social Construction 

Manage and minimise through: 

� SLP 

� Procurement Policy 

� Employment Strategy 

To ensure local labour is appointed and 

goods and services are procured locally 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

� Recruitment Policy 

Multiplier effects on the local economy Social Construction 

Manage and minimise through: 

� SLP 

� LED 

� Procurement Policy 

� Employment Strategy 

� Recruitment Policy 

To ensure goods and services are procured 

locally and local suppliers are developed 

Community development and social upliftment Social Construction 
Manage and minimise through: 

� SLP 

To ensure surrounding communities benefit 

from the development 

Displacement of persons on or making use of the land Social Construction 

Manage and minimise through: 

� Abbreviated Resettlement Action Plan 

� Grievance Mechanism 

To ensure land users are compensated fairly 

Disruption of daily movement patterns due to project related traffic on local 

roads 
Social Construction 

Manage and minimise through: 

� Traffic Management Plan 

To minimise the disruption due to increased 

traffic 

Influx of people resulting in pressure on local services, resources and 

facilities; establishment and growth of informal settlements; increase in 

social pathologies and conflict/ competition between newcomers and 

incumbent population 

Social Construction 

Manage and minimise through: 

� Grievance Mechanism 

� Influx Management Plan 

To manage and minimise the impact on 

service delivery and resources, spread of 

social pathologies and potential conflict 

within communities 

Health and safety impacts resulting from construction activities Social Construction 
Manage and minimise through: 

� Health and Safety Policy 
To minimise injuries during construction 

Direct and indirect impacts on surrounding land users due to the presence 

of the mine (impact on tourism, sense of place etc.)  
Social Construction 

Manage and minimise through: 

� Environmental Monitoring Programmes 

� Environmental Management Plan 

� Emergency Response Plan 

� Integrated Water and Waste Management 

Plan 

� Storm Water Management Plan 

� Rehabilitation Plan 

� Grievance Mechanism 

To minimise and mitigate negative impacts 

on the properties surrounding the operation 

Opposition from stakeholders because of perceived negative impacts Social Construction 
Manage and minimise through: 

� Grievance Mechanism 
To manage stakeholder perceptions 
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Table 5-2: Objectives and outcomes of the EMP (Operational phase) 

Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Activity 10: Development of Open Pits 

The development of the open pits (and associated activities) will 

continuously change the topography and will be visible to nearby receptors 
Visual Operational 

Manage and minimise through: 

� Mine Plan 

� Dust Management Plan 

� Dust Monitoring Programme 

� Rehabilitation Plan 

To minimise the visibility of the open pits 

Loss of topsoil as a resource Soil Operational 

Manage and minimise through: 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

To prevent the loss of topsoil as a resource 

Loss of land capability and land use Soil Operational No mitigation possible  

Reduction in catchment yield Surface water Operational No mitigation possible  

Runoff could results in contamination of rivers Surface water Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Dust Management Plan 

To prevent contamination of surface water 

resources 

Dewatering of pits will lower the groundwater levels in the surrounding area Groundwater Operational 
Manage and minimise through: 

� Groundwater Monitoring Programme 

To manage the impacts of a lowered water 

table 

Drilling and blasting will lead to the generation of fugitive dust, PM10 and 

PM2.5 
Air Quality Operational 

Manage and minimise through: 

� Dust Monitoring Programme 

� Dust Management Plan 

To minimise dust from drilling and blasting 

activities 

Water quantity impact and potential loss of wetland functionality Wetlands Operational 

Manage and minimise through: 

� Wetland Off-Set Strategy 

� Storm Water Management Plan 

To compensate for the loss of wetland 

habitat and prevent unnecessary impacts on 

wetlands 

Deterioration of water quality due to erosion, sediment transport and 

atmospheric deposition 
Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

� Dust Management Plan 

To prevent and minimise erosion and 

atmospheric deposition 

Mining machinery and vehicles will increase ambient noise levels at 

surrounding noise sensitive receptors 
Noise Operational 

Manage and minimise through: 

� Vehicle Maintenance Plan 
To minimise noise levels 

Ground vibration could damage houses Blasting Operational 

Manage and minimise through: 

� Ground Vibration Monitoring Plan 

� Implementation of blasting buffer zones 

To prevent ground vibrations from impacting 

on sensitive receptors and from damaging 

the integrity of structures 

Ground vibration could damage boreholes Blasting Operational 
Manage and minimise through: 

� Ground Vibration Monitoring Plan 

To prevent ground vibrations from impacting 

on sensitive receptors and from damaging 

the integrity of structures 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Ground vibration could damage roads Blasting Operational 
Manage and minimise through: 

� Ground Vibration Monitoring Plan 

To prevent ground vibrations from impacting 

on sensitive receptors and from damaging 

the integrity of structures 

Air blast could damage houses Blasting Operational 
Manage and minimise through: 

� Air Blast Monitoring Plan 

To prevent air blast from impacting on the 

structural integrity of houses and other 

buildings 

Fly rock could damage houses Blasting Operational 
Manage and minimise through: 

� Implementation of blasting buffer zone 
To prevent fly rock from damaging buildings 

Impact of fly rock on roads Blasting Operational 
Manage and minimise through: 

� Implementation of blasting buffer zone 

To prevent fly rock from damaging roads and 

road users 

Impact of noxious fumes on houses Blasting Operational 
Manage and minimise through: 

� Quality Control Procedure 

To prevent noxious fumes from impacting on 

farm steads and sensitive receptors 

Alteration in Stone Age landscape in development footprint Heritage Operational 
Manage and minimise through: 

� Conservation Management Plan 
To prevent the loss of knowledge 

Indirect impact on Late Farming Community sites Heritage Operational 
Manage and minimise through: 

� Conservation Management Plan 

To prevent the loss of knowledge and 

medicinal plants 

Activity 11: Development of WRDs 

The development of the WRDs and associated windblown dust will be 

visible to nearby receptors 
Visual Operational 

Manage and minimise through: 

� Dust Management Plan 
To minimise dust from WRDs 

Loss of topsoil as a resource Soil Operational 

Manage and minimise through: 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

To prevent the loss of topsoil as a resource 

Loss of land capability and land use Soil Operational No mitigation possible  

Reduction in catchment yield Surface water Operational No mitigation possible  

Runoff could results in contamination of rivers Surface water Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Dust Management Plan 

To prevent contaminated runoff from entering 

surface water resources 

Groundwater contamination due to poor quality seepage Groundwater Operational 

Manage and minimise through: 

� Groundwater Monitoring Programme 

� Mine Design 

To minimise groundwater pollution 

PM10 and PM2.5 will be generated when material is dumped Air Quality Operational 

Manage and minimise through: 

� Dust Management Plan 

� Dust Monitoring Programme 

To minimise the generation of dust 

Deterioration of water quality due to erosion, sediment transport and 

atmospheric deposition 
Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Mining machinery and vehicles will increase ambient noise levels at 

surrounding noise sensitive receptors 
Noise Operational 

Manage and minimise through: 

� Vehicle Maintenance Plan 
To minimise noise levels 

Activity 12: Concentrator Plant Including Crushing, Grinding and Screening 

Operation of the concentrator plant and associated activities (including dust 

and lighting) will have an impact on the nearby receptors 
Visual Operational 

Manage and minimise through: 

� Mine Plan 

� Dust Management Plan 

� Dust Monitoring Programme 

To minimise dust from the plant and the 

effect is could have on nearby receptors 

Reduction of catchment yield Surface water Operational No mitigation possible  

Runoff could results in contamination of rivers Surface water Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Dust Management Plan 

To prevent contaminated runoff from entering 

surface water resources 

Crushing and grinding of materials will lead to fugitive dust emissions, 

PM10 and PM2.5 
Air Quality Operational 

Manage and minimise through: 

� Dust Management Plan 

� Dust Monitoring Programme 

To minimise the generation of dust 

Mining machinery and vehicles will increase ambient noise levels at 

surrounding noise sensitive receptors 
Noise Operational 

Manage and minimise through: 

� Vehicle Maintenance Plan 
To minimise noise levels 

Activity 13: Conveyor Belts at Crushing and Grinding Sections 

Pollution and water quality deterioration due to mining and processing 

activities in and around wetlands 
Wetlands Operational 

� Manage and minimise through: 

� Wetland Off-Set Strategy 

� Storm Water Management Plan 

To compensate for the loss of wetland 

habitat and prevent unnecessary impacts on 

wetlands 

Deterioration of water quality due to erosion, sediment transport and 

atmospheric deposition 
Aquatic Ecology Operational 

� Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Mining machinery and vehicles will increase ambient noise levels at 

surrounding noise sensitive receptors 
Noise Operational 

� Manage and minimise through: 

� Vehicle Maintenance Plan 
To minimise noise levels 

Activity 14: Loading and Hauling of Waste Rock 

Vehicular activity (and dust) on the haul roads will be visible to nearby 

receptors 
Visual Operational 

Manage and minimise through: 

� Mine Plan 

� Dust Management Plan 

� Dust Monitoring Programme 

� Rehabilitation Plan 

To minimise the visibility of vehicular 

activities 

Reduction of catchment yield Surface water Operational No mitigation possible  

Runoff could results in contamination of rivers Surface water Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Dust Management Plan 

To prevent contaminated runoff from entering 

surface water resources 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Vehicle activities on the haul road will result in the generation of TSP, 

PM10 and PM2.5 
Air Quality Operational 

Manage and minimise through: 

� Mine Plan 

� Dust Management Plan 

� Dust Monitoring Programme 

� Rehabilitation Plan 

To minimise the dust from the haul road 

Establishment of alien plants and increased incidence of road kill Fauna & Flora Operational 

Manage and minimise through: 

� Conservation Management Plan 

� Alien Invasive Management Plan 

� Traffic Management Plan 

To manage and monitor alien plants on site 

and prevent road kill 

Pollution and water quality deterioration due to mining and processing 

activities in and around wetlands 
Wetlands Operational 

Manage and minimise through: 

� Wetland Off-Set Strategy 

� Storm Water Management Plan 

To compensate for the loss of wetland 

habitat and prevent unnecessary impacts on 

wetlands 

Deterioration in habitat quality due to sedimentation of rivers Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Mining machinery and vehicles will increase ambient noise levels at 

surrounding noise sensitive receptors 
Noise Operational 

Manage and minimise through: 

� Vehicle Maintenance Plan 
To minimise noise levels 

Activity 15: TSF and Return Water Dam 

Development and operation of the TSF will be visible to the nearby 

receptors 
Visual Operational 

Manage and minimise through: 

� Dust Management Plan 

� Mine Plan 

� Rehabilitation Plan 

To minimise the visibility of the TSF 

Reduction of catchment yield Surface water Operational No mitigation possible  

Runoff could results in contamination of rivers Surface water Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Dust Management Plan 

To prevent contaminated runoff from entering 

surface water resources 

Groundwater contamination due to poor quality seepage Groundwater Operational 

Manage and minimise through: 

� Groundwater Monitoring Programme 

� Mine Design 

To minimise groundwater pollution 

Vehicle movement along the road and wind-blown dry tailings material will 

generate TSP, PM10 and PM2.5 
Air Quality Operational 

Manage and minimise through: 

� Mine Plan 

� Dust Management Plan 

� Dust Monitoring Programme 

� Rehabilitation Plan 

To minimise the dust from the roads 

Pollution and water quality deterioration due to mining and processing 

activities in and around wetlands 
Wetlands Operational 

Manage and minimise through: 

� Wetland Off-Set Strategy 

� Storm Water Management Plan 

To compensate for the loss of wetland 

habitat and prevent unnecessary impacts on 

wetlands 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Deterioration of water quality due to erosion, sediment transport and 

atmospheric deposition 
Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Activity 16: PCDS, Water Storage Dam and Pipelines 

Pollution and water quality deterioration due to mining and processing 

activities in and around wetlands 
Wetlands Operational 

Manage and minimise through: 

� Wetland Off-Set Strategy 

� Storm Water Management Plan 

To compensate for the loss of wetland 

habitat and prevent unnecessary impacts on 

wetlands 

Deterioration of water quality due to erosion, sediment transport and 

atmospheric deposition 
Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Activity 17: Storm Water Diversion Berms and Channels 

Disruption of established flow regimes due to operational impacts resulting 

in erosion 
Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

To minimise impacts on the flow regime of 

surface water resources 

Activity 18: Storage of Fuels, Process Concentrate, Maintenance/Workshop Oils and Explosive Storage Facilities 

Groundwater contamination due to poor quality seepage Groundwater Operational 

Manage and minimise through: 

� Groundwater Monitoring Programme 

� Mine Design 

To minimise groundwater pollution 

Deterioration of water quality due to erosion, sediment transport and 

atmospheric deposition 
Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Activity 19: Waste Generation, Storage and Disposal 

Waste storage facilities will be visible to the nearby receptors Visual Operational 

Manage and minimise through: 

� Mine Plan 

� Waste Management Plan 

To minimise the visibility of the waste storage 

areas 

Deterioration of water quality due to erosion, sediment transport and 

atmospheric deposition 
Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Activity 20: Product Storage (RoM product stockpiles) 

Pollution and water quality deterioration due to mining and processing 

activities in and around wetlands 
Wetlands Operational 

Manage and minimise through: 

� Wetland Off-Set Strategy 

� Storm Water Management Plan 

To compensate for the loss of wetland 

habitat and prevent unnecessary impacts on 

wetlands 

Deterioration of water quality due to erosion, sediment transport and 

atmospheric deposition 
Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Activity 21: Waste Water Treatment Plant 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Deterioration of water quality due to erosion, sediment transport and 

atmospheric deposition 
Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion and dust 

Activity 22: Use of Heavy Machinery 

The use of heavy machinery and resultant dust will be visible to the nearby 

receptors 
Visual Operational 

Manage and minimise through: 

� Dust Management Plan 

� Dust Monitoring Programme 

To minimise dust from heavy machinery 

The use of haul truck on unpaved roads will generate TSP, PM10 and 

PM2.5 
Air Quality Operational 

Manage and minimise through: 

� Mine Plan 

� Dust Management Plan 

� Dust Monitoring Programme 

� Rehabilitation Plan 

To minimise dust from heavy machinery 

Pollution and water quality deterioration due to mining and processing 

activities in and around wetlands 
Wetlands Operational 

Manage and minimise through: 

� Wetland Off-Set Strategy 

� Storm Water Management Plan 

To compensate for the loss of wetland 

habitat and prevent unnecessary impacts on 

wetlands 

Deterioration of water quality due to erosion, sediment transport and 

atmospheric deposition 
Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion and dust 

Disruption of established flow regimes due to operational impacts resulting 

in erosion 
Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Deterioration in habitat quality due to sedimentation of rivers Aquatic Ecology Operational 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise siltation of surface 

water resources 

Mining machinery and vehicles will increase ambient noise levels at 

surrounding noise sensitive receptors 
Noise Operational 

Manage and minimise through: 

� Vehicle Maintenance Plan 
To minimise noise levels 

Deterioration of road safety conditions  Traffic Operational 
Manage and minimise through: 

� Training Programme 
To minimise road accidents 

Deterioration of road surface conditions Traffic Operational 
Manage and minimise through: 

� Rehabilitation Plan 

To minimise the deterioration of road 

conditions 

Activity 23: Employment and Operational Expenditure 

Increase in production and procurement of goods and services and creation 

of sustainable employment opportunities 
Macro Economics Operational 

Manage and minimise through: 

� Procurement Policy 
To ensure the economy benefits optimally 

Temporary increase in the country’s GDP-R, stimulating economic activities Macro Economics Operational 
Manage and minimise through: 

� SLP 
To ensure the economy benefits optimally 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Creation of employment opportunities Macro Economics Operational 

Manage and minimise through: 

� SLP 

� Employment Strategy 

� Recruitment Policy 

To ensure labour is recruited locally 

Increase in household income and standard of living Macro Economics Operational 

Manage and minimise through: 

� SLP 

� Employment Strategy 

� Recruitment Policy 

To ensure labour is recruited locally 

Skills development Macro Economics Operational 

Manage and minimise through: 

� SLP 

� Employment Strategy 

� Recruitment Policy 

To increase the economic contribution to the 

local economy 

Increase in government revenue Macro Economics Operational No mitigation possible  

Local economic development Macro Economics Operational 

Manage and minimise through: 

� SLP 

� LED 

� Procurement Policy 

� Employment Strategy 

� Recruitment Policy 

To ensure goods and services are procured 

locally and local suppliers are developed 

Negative impact on the surrounding local tourism activities Macro Economics Operational 

Manage and minimise through: 

� Environmental Monitoring Programmes 

� Environmental Management Plan 

� Emergency Response Plan 

� Integrated Water and Waste Management 

Plan 

� Storm Water Management Plan 

� Rehabilitation Plan 

To minimise and mitigate negative impact on 

the properties surrounding the operation 

Job creation Social Operational 

Manage and minimise through: 

� SLP 

� Procurement Policy 

� Employment Policy 

� Recruitment Policy 

To ensure local labour is appointed and good 

and services are procured locally 

Stimulation and growth of the local and district economies Social Operational 

Manage and minimise through: 

� SLP 

� LED 

� Procurement Policy 

� Employment Strategy 

� Recruitment Policy 

To ensure goods and services are procured 

locally and local suppliers are developed 

Dependency on the mine for sustaining the local economy Social Operational 
Manage and minimise through: 

� SLP 
To minimise the effects of mine closure 

Driver delays due to increased traffic Traffic Operational No mitigation possible  
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Pedestrian and cyclist delays due to increased traffic Traffic Operational 
Manage and minimise through: 

� Transport Programme 

To assist employees in reaching work on 

time 

 

Table 5-3: Objectives and outcomes of the EMP (Decommissioning phase) 

Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Activity 24: Dismantling and Removal of Major Equipment and Infrastructure 

Dismantling activities will have a minor negative impact on the environment 
but some of the changes to the environment will be reversed by removal of 
the infrastructure  

Visual Decommissioning 

Manage and minimise through: 

� Rehabilitation Plan 

� Dust Management Plan 

� Dust Monitoring Programme 

To minimise dust from dismantling activities 

Loss of topsoil as a resource Soil Decommissioning 

Manage and minimise through: 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

To prevent the loss of topsoil as a resource 

Loss of land capability and land use Soil Decommissioning No mitigation possible  

Contamination of water by dirty runoff Surface water Decommissioning 
Manage and minimise through: 

� Storm Water Management Plan 

To prevent contaminated runoff from 
entering surface water resources 

Siltation of surface water resources due to increased erosion from exposed 
surfaces 

Surface water Decommissioning 

Manage and minimise through: 

� Storm Water Management Plan 

� Rehabilitation Plan 

To minimise erosion from exposed surfaces 

Pollution and water quality deterioration and potential long term decant Wetlands Decommissioning 

Manage and minimise through: 

� Wetland Off-Set Strategy 

� Storm Water Management Plan 

To compensate for the loss of wetland 
habitat and prevent unnecessary impacts on 
wetlands 

Mining machinery and vehicles will increase ambient noise levels at 
surrounding noise sensitive receptors 

Noise Decommissioning 
Manage and minimise through: 

� Vehicle Maintenance Plan 
To minimise noise levels 

Activity 25: Waste Generation, Storage and Disposal 

Waste storage facilities will be visible to the nearby receptors Visual Decommissioning 

Manage and minimise through: 

� Mine Plan 

� Waste Management Plan 

To minimise the visibility of the waste 
storage areas 

Water quality deterioration due to vegetation removal and soil stripping Aquatic Ecology Decommissioning 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Activity 26: Rehabilitation of Disturbed Areas 

Rehabilitation activities will have a minor negative impact on the 
environment but some of the changes to the environment will be reversed 
by removal of the infrastructure  

Visual Decommissioning 

Manage and minimise through: 

� Rehabilitation Plan 

� Dust Management Plan 

� Dust Monitoring Programme 

To minimise the long term visibility of the 
project site 

Loss of topsoil as a resource Soil Decommissioning 

Manage and minimise through: 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

To prevent the loss of topsoil as a resource 

Loss of land capability and land use Soil Decommissioning No mitigation possible  

Contamination of water by dirty runoff Surface water Decommissioning 
Manage and minimise through: 

� Storm Water Management Plan 

To prevent contaminated runoff from 
entering surface water resources 

Siltation of surface water resources due to increased erosion from exposed 
surfaces 

Surface water Decommissioning 

Manage and minimise through: 

� Storm Water Management Plan 

� Rehabilitation Plan 

To minimise erosion from exposed surfaces 

The movement of haul trucks during rehabilitation will result in the 
generation of TSP, PM10 and PM2.5 

Air Quality Decommissioning 

Manage and minimise through: 

� Mine Plan 

� Dust Management Plan 

� Dust Monitoring Programme 

� Rehabilitation Plan 

To minimise dust from haul trucks 

Water quality deterioration due to vegetation removal and soil stripping Aquatic Ecology Decommissioning 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Deterioration of water quality due to vegetation removal and soil stripping 
resulting in erosion 

Aquatic Ecology Decommissioning 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent loss of aquatic habitats 

Deterioration of aquatic habitats due to vegetation removal and soil 
stripping 

Aquatic Ecology Decommissioning 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

To prevent and minimise erosion 

Activity 27: Backfilling of Open Pits Using Waste Rock 

Movement of vehicles and resultant dust will be visible to receptors Visual Decommissioning 

Manage and minimise through: 

� Dust Management Plan 

� Dust Monitoring Programme 

To limit the visibility of vehicular activities 
and dust levels 

Loss of land capability and land use Soil Decommissioning 

Manage and minimise through: 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

To minimise the loss of land capability and 
land use 
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Potential Impact Aspect Phase Mitigation Type Standards to be Achieved 

Contamination of water by dirty runoff Surface water Decommissioning 
Manage and minimise through: 

� Storm Water Management Plan 

To prevent contaminated runoff from 
entering surface water resources 

Siltation of surface water resources due to increased erosion from exposed 
surfaces 

Surface water Decommissioning 

Manage and minimise through: 

� Storm Water Management Plan 

� Rehabilitation Plan 

To minimise erosion from exposed surfaces 

Pollution and water quality deterioration and potential long term decant Wetlands Decommissioning 
Manage and minimise through: 

� Storm Water Management Plan 
To minimise long term impacts on wetlands 

Long-term wetland habitat and drainage modifications post—closure with 
potential water quality impacts due to closure and lack of material to 
completely fill mine voids 

Wetlands Decommissioning 

Manage and minimise through: 

� Wetland Off-Set Strategy 

� Storm Water Management Plan 

To compensate for the loss of wetland 
habitat and prevent unnecessary impacts on 
wetlands 

Water quality deterioration due to vegetation removal and soil stripping Aquatic Ecology Decommissioning 

Manage and minimise through: 

� Storm Water Management Plan 

� Biomonitoring 

� Rehabilitation Plan 

To prevent and minimise erosion 

Disturbance of the flow regime resulting in less water in the rivers Aquatic Ecology Decommissioning 

Manage and minimise through: 

� Biomonitoring 

� Rehabilitation Plan 

To prevent and minimise impacts to the flow 
regime of nearby watercourses 

Mining machinery and vehicles will increase ambient noise levels at 
surrounding noise sensitive receptors 

Noise Decommissioning 
Manage and minimise through: 

� Vehicle Maintenance Plan 
To minimise noise levels 

Activity 28: Post-Closure Monitoring 

Loss of topsoil as a resource Soil Decommissioning 

Manage and minimise through: 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

To prevent the loss of topsoil as a resource 

Loss of land capability and land use Soil Decommissioning 

Manage and minimise through: 

� Soil Stripping Guideline 

� Rehabilitation Plan 

� Storm Water Management Plan 

To minimise the loss of land capability and 
land use 

Possible decanting due to groundwater levels recovering to their original 
state 

Groundwater Decommissioning No mitigation possible  
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6 Item 1(f): Impact Management Actions 

A description of impact management actions, identifying the manner in which the impact management objectives and outcomes contemplated in paragraphs 4 and 5 will be achieved in Table 6-1. 

Table 6-1: Impact management actions 

Activities Potential Impacts Aspects Affected Mitigation Type Time Period for Implementation Compliance with Standards 

The list of activities for the Project is 

displayed in Part B, Section 4.9, 

Table 4-1, Table 4-2 and Table 4-3 

as well as Section 6 Table 5-1, Table 

5-2 and Table 5-3. 

The potential impacts associated 

with each activity are outlined in Part 

B, Section 5, Table 5-1, Table 5-2 

and Table 5-3. 

The aspects affected as a result of 

the potential impacts are outlined in 

Part B, Section 5, Table 5-1, Table 

5-2 and Table 5-3. 

The mitigation types of each of the 

potential impacts are outlined in Part 

B, Table 5-1, Table 5-2 and Table 

5-3. 

The time periods for each of the 

potential impacts are outlined in Part 

B, Table 4-1, Table 4-2 and Table 

4-3. 

The compliance with standards for 

the potential impacts is outlined in 

Part B, Table 4-1, Table 4-2, Table 

4-3, Table 5-1, Table 5-2 and Table 

5-3. 
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7 Financial Provision 

The environmental liability only focused on the proposed mining activities and was 

calculated by means of the DMR standard method for assessment of mine closure. Activities 

incorporated into the calculation included the demolition and management of physical 

infrastructure, rehabilitation of the waste facilities as well as the rehabilitation of these 

affected areas. 

The areas for the mine which needed to be included in the current assessment were 

provided to Digby Wells by the applicant. The mine layout plan is attached in Appendix A. 

These areas were assumed to be all that the applicant was liable for and no investigation 

was conducted to determine whether the applicant is responsible for, and has any liabilities 

for additional areas.  

7.1 Item (i)(1): Determination of the amount of Financial Provision 

The “Guideline Document for the Evaluation of the Quantum of Closure-Related Financial 

Provision Provided by a Mine” was used to assess the applicant’s environmental liability. 

The DMR (formerly known as the Department of Minerals and Energy) Guideline Document 

format makes use of a set template for which defined rates and multiplication factors are 

used. The multiplication and weighting factors which ultimately define the rate to be used are 

determined by amongst others the topography, the classification of the mine according to 

mineral mined, the risk class of the mine and its proximity to build up or urban areas. 

7.1.1 Item (i)(1)(a): Describe the closure objectives and the extent to which 

they have been aligned to the baseline environment described under 

Regulation 22 (2) (d) as described in 2.4 herein 

The main aim in developing a closure plan is to minimise and mitigate the impacts caused by 

mining and industrial activities and to restore land back to a satisfactory standard. It is best 

practice to develop the closure plan as early as possible so as to ensure the optimal 

management of rehabilitation issues that may arise. It is critical that a mine’s closure plan is 

defined and understood from before mining progresses and is complimentary to the 

rehabilitation goals. 

In accordance with applicable legislative requirements for mine closure, the holder of a 

prospecting right, mining right, retention permit or mining permit must ensure that: 

■ The closure of a prospecting or mining operation incorporates a process which must 

start at the commencement of the operation and continue throughout the life of the 

operation; 

■ Risks pertaining to environmental impacts must be quantified and managed 

proactively, which includes the gathering of relevant information throughout the life of 

a prospecting or mining operation; 
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■ The safety and health requirements in terms of the Mine Health and Safety Act, 1996 

(Act No. 29 of 1996) are complied with; 

■ Residual and possible latent environmental impacts are identified and quantified; 

■ The land is rehabilitated, as far as is practicable, to its natural state, or to a 

predetermined and agreed standard or land use which conforms with the concept of 

sustainable development; and 

■ Prospecting or mining operations are closed efficiently and cost effectively. 

The preliminary closure objectives for the proposed project have been defined as the 

following: 

■ To remove and/or stabilise surface infrastructure, rehabilitated land and mining 

residue according to the planned land use plan after closure; 

■ To manage the impact of physical effects and chemical contaminants on the 

environment such that the environmental quality is not adversely affected after 

closure; 

■ To limit, as far as reasonably possible, health and safety risks to humans accessing 

the reclaimed mine site after closure; 

■ To encourage the re-establishment of native and/or appropriate flora and fauna on 

the reclaimed mine site such that the biodiversity is largely re-instated by natural 

succession over time; 

■ To adhere to the implementation of the approved SLP that should contribute towards 

the socio-economic sustainability of the local communities; 

■ Comply with local and national regulatory requirements; 

■ To follow an appropriate stakeholder engagement process with all I&APs and 

authorities; and 

■ To maintain and monitor all rehabilitated areas following re-vegetation or capping. 

As part of an EIA application, the applicant is required to calculate their environmental 

closure liability based on their MWP. In terms of Section 24P of NEMA (read with Appendix 5 

of the EIA 2014 Regulations), as amended, the applicant is required to determine the 

quantum of provision for the demolishing and rehabilitation of its mining activities associated 

with the proposed project. 

7.1.2 Item (i)(1)(b): Confirm specifically that the environmental objectives in 

relation to closure have been consulted with landowner and interested 

and affected parties 

The Closure report will be made available for public review and comment with this EIA 

Report and comments will be captured in the final EIA. 
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7.1.3 Item (i)(1)(c): Provide a rehabilitation plan that describes and shows 

the scale and aerial extent of the main mining activities, including the 

anticipated mining area at the time of closure 

Refer to Appendix V for the complete Rehabilitation Plan associated with the Project. 

7.1.4 Item (i)(1)(d): Explain why it can be confirmed that the rehabilitation 

plan is compatible with the closure objectives 

Relevant legislation governing mine rehabilitation, closure cost assessment (closure 

provision), and closure planning is described in the MRPDA and the EIA Regulations, 2014. 

Since the same legislation governs the development of a rehabilitation plan as well as 

determining the closure objectives, these two aspects are compatible. 

7.1.5 Item (i)(1)(e): Calculate and state the quantum of the financial provision 

required to manage and rehabilitate the environment in accordance 

with the applicable guideline 

As part of ongoing accounting practices and specifically for mine closure, the applicant 

requires a closure cost estimate aligned to the requirements of the NEMA and good practice 

measures. 

The environmental liability calculated for the proposed project using the DMR method of 

calculation is estimated to be R 154 840 434 (Incl. VAT) at the end of LoM. The 

environmental liability after Year 1 of mining using the same calculation method is estimated 

to be R 26 323 960 (Incl. VAT). 

A project management fee of 6% (subtotal is more than R 100 000 000) and a contingency 

of 10% was added to the capital expenditure as per the DMR requirements. A detailed 

breakdown of the costs is included in Appendix U of this report. 

A ten year forecast was also calculated based on the project schedule and is also included 

in Appendix U. 

7.1.6 Item (i)(1)(f): Confirm that the financial provision will be provided as 

determined 

Provided the mining right is approved, Pamish will be responsible to provide for closure as 

per the legal requirements. A liability assessment will also need to be undertaken annually to 

ensure the financial provision is in line with the closure cost. 
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8 Monitoring Compliance with and Performance Assessment 

The applicant will be responsible for the implementation of all of the monitoring of mitigation 

and management measures, as well as compliance with the EMP. The recommended 

monitoring for the identified impacts is detailed below. The applicant will keep a record of all 

environmental monitoring taken on site. A summary of the environmental monitoring to be 

undertaken is included in Table 8-5. 

8.1 Item 1(g): Monitoring of Impact Management Actions 

8.1.1 Soil Monitoring 

The soil monitoring plan guidelines should be put in place to ensure the best chances of 

rehabilitative success from a soils perspective.  

The monitoring plan for soils must contain the following: 

■ The location of soil types that can be stripped and stockpiled together; 

■ Stripping depths of different soil types; and 

■ The location, dimensions and volume of planned stockpiles for the different soil 

types. 

Progressive monitoring must take place on at least a quarterly basis and should involve the 

following: 

■ Inspection of stripping depths; 

■ Inspection of stockpiles to check degradation and or pollution; 

■ Inspection of soil surfaces before replacing soil to ensure that pre mined topography 

is emulated; 

■ Random inspection of soil thickness on rehabilitated sections; 

■ Fertility analysis and amelioration procedures prior to re-vegetation; and 

■ Evaluating and readjusting the rehabilitation plan. 

A final post-mining rehabilitation performance assessment must be completed with 

information that is adequate for closure applications. This involves: 

■ Assessment of rehabilitated soil thickness and soil characteristics by means of auger 

observations using a detailed grid; 

■ A post-mining land capability map based on soil thickness and characteristics; 

■ A proposed post-mining land use map; 

■ Erosion occurrences; 
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■ Soil acidity and salt pollution analyses (pH, electrical conductivity and sulphate) at 

0 mm to 250 mm soil depth every 4 ha (200 m x 200 m); 

■ Fertility analysis (exchangeable cations K, Ca, Mg and Na and phosphorus) every 

16 ha (400 m x 400 m); and 

■ Bulk density analysis every 4 ha (200 m x 200 m). 

8.1.2 Surface Water 

A monitoring programme is essential as a management tool to detect negative impacts as 

they arise and to ensure that the necessary mitigation measures are implemented. It also 

ensures that storm water management structures are in working order. Monitoring should be 

implemented throughout the life of the mine. The impacts on water quality will be determined 

by comparing the monitoring data against the SANS 241-1:2011 drinking water quality 

standards, as well as the South African Water Quality Guidelines for Agricultural Use: 

Irrigation (DWAF, 1996), and the General Resource Water Quality Objectives (DWS, 2011). 

Water quality monitoring is recommended at the locations provided in Appendix G. 

The surface water monitoring plan is detailed in Table 7.1. 

Table 8-1: Surface water monitoring programme 

Monitoring 

Element 
Comment Frequency Responsibility 

Water quality  

Ensure that monitoring is 

implemented to cover all 

mining activity areas. 

Recommended monitoring 

sites are shown in Appendix 

G. 

Water quality parameters that 

need to be analysed are 

shown in Appendix G. 

� Monthly during 

construction. 

� Reduce to quarterly on 

rehabilitated areas. 

� This can further be 

reduced to biannually (wet 

and dry season) when 

most of the project area is 

rehabilitated. 

� Monitoring needs to carry 

on three years after the 

project has ceased, as is 

standard practice to detect 

residual impacts. 

Environmental 

Officer 
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Monitoring 

Element 
Comment Frequency Responsibility 

Water quantity  

Flow monitoring should be 

carried out in channels and 

pipelines and at facilities on 

site just before the water 

enters the storage ponds and 

PCDs from the channels at 

nodes   

Monitoring water levels in 

dams and channels by visual 

assessments along the 

channels  

Records of pit dewatering 

volumes to inform the water 

balance 

� Instantaneous where 

automatic flow meters are 

in place for real time 

measurements.  

� Where there are no 

automatic flowmeters 

weekly monitoring needs 

to be done. 

� In operational areas, daily 

records need to be kept. 

Environmental 

Officer  

Physical 

structures and 

SWMP 

performance  

Personnel should have a walk 

around facilities to determine 

the facilities conditions and 

pick out any anomalies such 

as leaks or overflows and 

system malfunctions.  

� As often as is possible, 

most preferable daily. 

� Quarterly or monthly with 

the general maintenance 

schedule at the mine. 

Environmental 

Officer 
Dams are inspected for silting 

and blockages of inflows, 

pipelines for hydraulic 

integrity; monitor the overall 

SWMP performance.  

Meteorological 

data  
Measure rainfall  

� Real time automatic 

weather system if in place, 

otherwise collect rainfall 

readings after every 

rainfall event. 

Environmental 

Technician 

Sampler 

Rehabilitation  

Observe and monitor through 

visual assessments the 

vegetation growth in the 

rehabilitated sites  

� Depends on growth cycle 

of planted vegetation. 

� If monitoring for 

effectiveness of erosion 

control, monitor after rain 

events. 

Environmental 

Officer 
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8.1.3 Groundwater Monitoring Plan 

The groundwater monitoring network design should comply with the risk based source-

pathway-receptor principle. A groundwater monitoring network should contain monitoring 

positions which can assess the groundwater status at certain areas. Both the impact on 

water quality and water quantity should be catered for in the monitoring system. The 

boreholes in the network should cover the following:  

■ Contaminant sources; 

■ Receptors; and  

■ Potential contaminant plumes.  

Furthermore, monitoring of the background water quality and levels is also required. 

Groundwater monitoring should be conducted to assess the following potential impacts: 

■ Groundwater Quantity: which will be achieved by monitoring the pit dewatering 

volumes during operations and the water levels of monitoring boreholes at the mining 

area; and 

■ Groundwater Quality: which will be achieved through sampling of the groundwater 

in the boreholes, at the recommended frequency. 

Groundwater monitoring should be undertaken to DWS requirements, according to the 

Water Use Licence conditions and according to the schedule presented in Appendix H. A 

total of four new boreholes are recommended to be drilled of which three should be drilled 

downstream of the TSF and one upstream of the TSF. Table 8-2 below shows the proposed 

locations of the boreholes to be added to the monitoring network. Refer to Appendix H for 

the complete proposed monitoring network. 

It is proposed that the frequency of monitoring occurs on a quarterly basis. 

Table 8-2: Proposed groundwater monitoring network 

Borehole ID X (LO29, WGS) Y (LO29, WGS) 

BH1 -18417.8 -2643344.6 

BH2 -21372.6 -2646134.3 

BH3 -21094.9 -2644034.4 

BH4 -22108.8 -2644324.1 

VBH60 -22138.1 -2649495.8 

BH5 -22500.7 -2640203.8 

VBH39 -19755.8 -2638107.0 

BH6 -17527.8 -2637890.2 

New - 1 -20125.5 -2644729.3 
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Borehole ID X (LO29, WGS) Y (LO29, WGS) 

New - 2 -19026.8 -2645777.0 

New - 3 -19928.6 -2643024.1 

New - 4 -21051.0 -2642814.1 

Based on comments received during the meeting with the Farmers Association, it was 

agreed that groundwater monitoring will also be undertaken on Farm Bellevue 808, utilising 

existing boreholes. The landowner will need to confirm which existing borehole can be used, 

prior to commencement of construction.  

8.1.3.1 Monitoring Parameters 

The identification of monitoring parameters for a site is crucial and is determined by the 

chemistry of any contaminant sources that may exist. This includes a set of physical and/or 

chemical parameters, e.g. groundwater levels and inorganic/organic chemical parameters. 

Once a set of pollution indicators have been identified they can be used to substitute a full 

analysis, thus saving costs. The use, however, of pollution indicators should be evaluated 

and validated on an annual basis. The parameters should be revised after each sampling 

event; some metals may be added should the site pH decrease during operations. 

The full analysis should comprise the following parameters: 

■ Physical parameters: 

� Groundwater levels; and 

� Dewatering volumes (where and when applicable). 

■ Chemical parameters: 

� Field measurements of pH, EC; 

� Laboratory analysis of anions and cations (Ca, Mg, Na, K, NO3, SO4, F, Fe, Mn, 

Al, Cr and Alkalinity); 

� Other parameters (pH, EC, TDS). An ICP metal scan should also be included; 

and 

� Sewage related contaminants (E.Coli, faecal coliforms) should be analysed for in 

boreholes in proximity to sewage facilities. 

The abbreviated analysis should comprise the following parameters: 

■ Physical parameters: 

� Groundwater Levels; and 

� Decant volumes (where and when applicable). 

■ Chemical parameters: 
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� Field measurements of pH, EC; and 

� Laboratory analysis of major anions and cations (Ca, Na, Fe, Mn, Cl, SO4, NO3) 

and EC. 

Laboratory analysis techniques will comply with the South African Bureau of Standards 

(SABS) guidelines. The groundwater monitoring database will be updated on a monthly 

basis as information becomes available. The database should be used to analyse the 

information and evaluate trends noted. An annual compliance report should be compiled and 

submitted to the authorities for evaluation and comment. This report should be submitted 

annually for the construction, operational and decommissioning phases, as well as for two 

years after mining ceases. 

8.1.4 Air Quality 

8.1.4.1 Dust Monitoring Programme 

The dust monitoring programme should be implemented at commencement of the Project 

and should be maintained for the life of the operation. The data should be used to inform 

management decisions to reduce impacts from the various phases of the Project. 

The area exposed is directly proportional to the amount of dust that will be generated and 

transported through the air. Construction activities should therefore be limited during the 

windy periods of August, September and October. In the event that construction needs to 

take place during these months it is advised that smaller areas are disturbed at a time. A 

reduction in the speed limit on haul roads will also mitigate dust levels. 

A wind anemometer should be installed on site so determine the wind speed during the day. 

When the wind speed exceeds 5.4 m/s (the threshold for transporting particles) extra dust 

control measures should be implemented. Additional dust suppression should be done along 

haul roads and traffic routes during dry and dusty periods. Care should be taken not to spray 

roads excessively because it could result in runoff from site.  

8.1.4.2 Particulate Matter Monitoring 

Pamish must implement an Ambient Air Quality Monitoring Programme including the 

monitoring of PM10 and PM2.5. It is recommended that it is installed with a weather station 

to record meteorological parameters. The unit should ideally be installed on site one year 

prior to the commencement of the construction phase. This will allow for the collection of an 

ambient air quality baseline data set. 

8.1.5 Wetlands 

Alien and invasive flora species management must be done in accordance with the Fauna 

and Flora report (Appendix K) in the wetland areas and 100 m buffer. 

Water quality and quantity (water levels) should be monitored according to the Surface 

Water (Appendix G) and Aquatic Ecology Assessment (Appendix M). 
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8.1.6 Aquatic Ecology 

An aquatic biomonitoring program should be implemented at commencement of construction 

to monitor the state of the rivers. Refer to Section 9.1.16.1 for the monitoring points. 

Monitoring will assist in the detection of trends in deteriorating water quality. Appropriate 

mitigation measures can then be put in place.  

Measurable metrics (such as a change is the SASS5 or FRAI score of X%) should be set 

with the guidance of the competent authority to ensure that issues that are identified are 

swiftly rectified. It is generally accepted that a decrease in the SASS5 or FRAI scores of 10% 

from the baseline conditions should warrant a detailed investigation into the cause of the 

decline. 

8.1.7 Noise 

It is recommended that a noise monitoring plan be implemented to determine potential 

sources of noise, increases and decreases in noise levels, to determine the level of 

mitigation required as well as to validate the modelling results. Components to be included in 

the proposed monitoring plan are discussed in Table 8-3 below. 
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Table 8-3: Monitoring Plan 

Method Monitoring Locations Frequency Target Reporting 

National Noise Control 

Regulations in conjunction 

with the SANS 10103:2008 

guidelines; 

Noise measurement should be 

taken for a period not less 

than 10 minutes at each 

location.  

Noise measurements should 

be taken at Bakenberg, 

Mothoathoase, Basogadi 

and Ditlotswana.  

Bi-annually during the 

construction and operational 

phases.  

If it is established that during 

operational phase, the 

recommended mitigation 

measures are effective and that 

noise levels are not impacting, 

further noise monitoring can be 

ceased or only undertaken on an 

ad hoc basis if complaints are 

received. 

Noise levels from the 

project should not 

measure above 52 dBA 

during the daytime and 

47 dBA during the night 

time at any of the 

monitoring locations. 

A report must be compiled 

after the monitoring has 

been carried out and 

submitted to management 

to ascertain compliance 

with the required 

regulations and standards. 
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8.1.8 Blasting and Vibration 

A blast monitoring program should be put in place. This includes monitoring ground vibration 

and air blast for every blast. Ground vibration and air blast is monitored using a 

seismograph. In this case it is recommended that permanent stations are used for 

monitoring of all blasting done. Additionally to this it is recommended that a video of each 

blast is done as a standard. Monitoring of ground vibration and air blast is done to ensure 

that the generated levels of ground vibration and air blast comply with recommendations. 

Proposed positions were also selected to indicate the nearest points of interest at which 

levels of ground vibration and air blast should be within the accepted norms and standards 

as proposed in Appendix S. The monitoring of ground vibration will also qualify the expected 

ground vibration and air blast levels and assist in mitigating these aspects properly. This will 

also contribute to proper relationships with the neighbours. Currently seven monitoring 

positions were identified around the mining areas. Monitoring positions are indicated in Table 

8-4 and Figure 8-1. These points will need to be defined finally from testing during first 

blasts. 

Table 8-4: List of possible monitoring positions 

Tag Description Classification Y X 

14 D4380 Road 5 20596.33 2643456.92 

62 Mabusela Grave 7 17926.68 2640569.09 

38 Malokong Village Houses 1 18287.80 2642054.37 

22 Sepharane Village Buildings/Structures 1 22669.50 2646456.94 

28 Buildings/Structures 2 18383.29 2646052.51 

2 Pudiyagopa Village Houses 1 21371.76 2637904.45 

8 Bakenberg Village Houses 1 23440.76 2640739.82 
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Figure 8-1: Suggested blasting monitoring points 

8.1.9 Macro Economics 

The following indicators and activities are proposed to be considered for monitoring of the 

effects the proposed project will have on the local economy: 

■  Document the number of person-months of employment created during 

construction and determine the percentage thereof that benefited the local 

communities; 

■ Document the value of procurement spent and determine the spatial distribution of 

the expenditure to identify the areas that benefited the most from capital expenditure 

with a specific focus on the benefits that are created in the local economy; 

■ Document skills development initiatives during construction and quantify the number 

of people who benefitted from these; 

■ Document the number of permanent employment opportunities created at the mine 

during operations; 

■ Document the goods and services procured by the mine during operations from the 

local economy and quantify the number of jobs that is being supported through these 

activities; and 
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■ Engage with the local property owners during both construction and operation of the 

mine and investigate the effects the mine had on the number of tourists visiting the 

game farms in the zone of influence. 

8.2 Item 1(h): Monitoring and Reporting Frequency 

Table 8-5 discusses the monitoring and reporting frequency. 

8.3 Item 1(i): Responsible Persons 

The roles and responsibilities associated with the monitoring programme are set out in Table 

8-5.  

8.4 Item 1(j): Time Period for Implementing Impact Management 

Actions 

Table 8-5 captures the time period for implementing impact management actions. 

8.5 Item 1(k): Mechanism for Monitoring Compliance 

Table 8-5 sets out the method of monitoring the implementation of the impact management 

actions, the frequency of monitoring the implementation of the impact management actions, 

an indication of the persons who will be responsible for the implementation of the impact 

management actions, the time periods within which the impact management actions must be 

implemented and the mechanism for monitoring compliance with the identified impact 

management actions. 
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Table 8-5: Monitoring and management of environmental impacts 

Activities 
Impacts Requiring 

Monitoring Programmes 
Functional Requirements for Monitoring 

Roles And Responsibilities 

(For the Execution of the Monitoring 

Programmes) 

Monitoring and Reporting Frequency and Time 

Periods for Implementing Impact Management 

Actions 

All activities throughout the 

LoM. 

Dust generation 

� Dust fallout levels must be monitored 

� It is recommended that PM10 and PM2.5 fallout be 

monitored 

� A wind anemometer should be installed 

� Environmental Manager 

� Environmental Control Officer 

� Air Quality Specialist 

Dust buckets must be monitored every month, with a 

report compiled every quarter. Should the reports 

indicate that the NEM:AQA NDCR are exceeded, 

additional mitigation measures must be 

implemented. 

Loss of soil resources and 

land capability 

� Inspection of stripping depths 

� Inspection of stockpiles to check degradation and or pollution 

� Inspection of soil surfaces before replacing soil to ensure that 

pre mined topography is emulated 

� Random inspection of soil thickness on rehabilitated sections 

� Fertility analysis and amelioration procedures prior to re-

vegetation 

� Evaluating and readjusting the rehabilitation plan 

� Environmental Manager 

� Environmental Control Officer 

� Soil Specialist. 

Inspection of stripping depths must be ongoing 

during site clearance activities and stockpiling to 

ensure that soils are stored separately. Stockpiles 

should be monitored on a monthly basis to manage 

potential soil erosion. The testing and analysis for 

macro nutrients and pH must be sampled on an 

annual basis and results kept to plan for 

rehabilitation. 

The rehabilitation activities must be monitored and 

random samples selected for to test for soil 

thickness. The land must be shaped and sampled 

and remediation techniques implemented, if 

necessary, prior to vegetation establishment. 

Loss of biodiversity 

� Floral and Faunal Species of Special Concern must be 

rescued and relocated, should they occur within the disturbed 

areas 

� Faunal and Floral Species of Special Concern in the Project 

area, but not within the directly disturbed mine areas, should 

be monitored 

� Alien invasive vegetation must be controlled on a monthly 

basis 

� Environmental Manager 

� Environmental Control Officer 

Monitoring must take place at least in two years and 

especially during the wet season. Results of the 

monitoring must be recorded and compared to 

previous years’ results to keep track of the 

populations of the faunal and floral species. 

Monthly monitoring for alien invasive vegetation 

must take place and managed according to the 

NEM: BA requirements. 

Potential contamination and 

sedimentation of wetlands 

and aquatic ecosystems. 

The following must be tested for: 

� In situ water quality must be analysed 

� Sediment and water column metal analysis 

� Toxicity testing 

� Habitat integrity; 

� Aquatic macroinvertebrates 

� Environmental Manager 

� Environmental Control Officer 

The Aquatic Ecology Monitoring Programme must 

be implemented from the onset of the construction 

phase and continue throughout the LoM. The 

monitoring must take place bi-annually, once during 

high flow and once during low flow. A report must be 

compiled annually and take cognisance of previous 

years’ monitoring results to track and identify 

potential impacts. 
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Activities 
Impacts Requiring 

Monitoring Programmes 
Functional Requirements for Monitoring 

Roles And Responsibilities 

(For the Execution of the Monitoring 

Programmes) 

Monitoring and Reporting Frequency and Time 

Periods for Implementing Impact Management 

Actions 

Contamination to surface 

water resources 
� Constituents listed in Appendix G should be tested for 

� Environmental Manager 

� Environmental Control Officer 

Surface water monitoring must take place from the 

onset of the construction phase, throughout the LoM 

and for a period of three years following closure.  

Sampling must be undertaken on a monthly basis 

during the construction phase, as well as during the 

initial stages of the operational phase. Should the 

water sampling indicate that there are no impacts to 

the surface water quality; sampling can be reduced 

to a quarterly basis. 

All sampling results must be recorded to track 

potential quality changes or deterioration. 

Reduction in groundwater 

quality and levels. 

The boreholes listed in Table 8-2 above must be monitoring on a 

quarterly basis for water quantity and quality: 

� Environmental Manager 

� Environmental Control Officer 

Groundwater levels and quality must be analysed 

one year prior to the commencement of the Project, 

as well as throughout the LoM and during post-

closure. The monitoring must take place on a 

quarterly basis and recorded kept. A report should 

be compiled once a year to detail potential 

contamination plumes and sources. 

Drilling and blasting 
Ground vibration and air blast 

during blasting activities. 

� Vibration and air blast monitoring locations have been 

recommended in the Blasting and Vibrations Assessment 

Report in Appendix S 

� Ground vibrations and air blast must be monitored 

� Mine Manager 

� Blast Expert 

Monitoring must take place at all times during 

blasting activities. Blast times and monitored data be 

recorded and a log kept. A video of each blast 

activity is recommended. 

 

 



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

Digby Wells Environmental 518 

 

 

9 Item 1(l): Indicate the Frequency of the Submission of the 

Performance Assessment Report 

A performance assessment will be undertaken on an annual basis after which a 

Performance Assessment Report will be submitted to the DMR and other relevant 

governmental departments. 

10 Item 1(m): Environmental Awareness Plan 

10.1 Item 1(m)(1): Manner in which the Applicant intends to Inform his 

or her Employees of any Environmental Risk which may result 

from their work 

All full time staff and contractors will attend an induction session during which environmental 

issues and aspects related to the operation will be addressed. The induction sessions will be 

modified according to the level of employee attending the induction session.  

It will be the responsibility of the Health, Safety, Environmental and Community Manager to 

implement the Environmental Awareness Plan and ensure that it is reviewed on an annual 

basis. 

Training will be undertaken as per below:  

■ In-house training: Sessions will be held with employees and will allow for employees 

to determine the environmental issues and concerns related to their occupation;  

■ On the job training: Employees will be trained on how to respond if an environmental 

problem or source of pollution arises. The training will be on-going and new 

employees will be provided with the same standard of training;  

■ General training and skills development: HRD Programmes will include appropriate 

training and skills development programmes as required by the workforce in support 

of operation specific business plans (both mining and non-mining related). Training 

will be offered in portable skills, being competencies that will enable employees to 

find jobs elsewhere within the mining industry, or to become self-employed. Basic 

environmental and pollution control skills will be included in this training; 

■ Environmental open days: Open days will be utilised to discuss environmental issues 

in a less formal manner, thereby allowing employees the opportunity to participate in 

environmental management by educating them about environmental pollution and 

waste management in areas beside the workplace. The open days do not necessarily 

have to be confined to employees only but may be open to employees’ families and 

schools so as to ensure that the principles of environmental management, pollution 
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prevention, waste management and sustainable development are communicated to 

the communities surrounding the operation; and 

■ Other: HSEC Steering committees will increase awareness of the employees and 

contractors regarding environmental constraints and opportunities. A Stakeholder 

Engagement Forum committee will be used to increase awareness in the community 

regarding environmental constraints and opportunities. 

10.2 Item 1(m)(2): Manner in which Risks will be Dealt with to Avoid 

Pollution or the Degradation of the Environment 

Management shall establish and maintain procedures for the internal communication 

between the various levels and functions of the organisation, and receiving, documenting 

and responding to relevant communication from external I&APs. The organisation shall 

consider processes for external communication on its significant environmental aspects and 

record its decision. 

Communication is a management responsibility. All line supervisors are responsible for 

effective communication within their own sections. Environmental risks will be dealt with 

through training and communication to ensure minimal degradation of the environment. 

11 Item 1(n): Specific information required by the Competent 

Authority 

The financial provision for the environmental rehabilitation and closure requirements of 

mining operations is governed by NEMA, as amended, which provides in Section 24P that 

the holder of a mining right must make financial provision for rehabilitation of negative 

environmental impacts. The financial provision will be reviewed annually. 
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12 Item 2: Undertaking 

The EAP herewith confirms:- 

■ 2(a) the correctness of the information provided in the reports 

■ 2(b) the inclusion of comments and inputs from stakeholders and I&APs; 

■ 2(c) the inclusion of inputs and recommendations from the specialist reports where 

relevant; and 

■ 2(d) the acceptability of the project in relation to the finding of the assessment and 

level of mitigation proposed. 

 

 

 

 

Mellerson Pillay 

Environmental Assessment Practitioner 
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Appendix A: Plans 

 

Plan 1: Regional Setting 

Plan 2: Local Setting 

Plan 3: Infrastructure Layout 

Plan 4: Preliminary Infrastructure Layout 

Plan 5: Groundwater and Surface Water Sensitivity 

Plan 6: Air Quality, Noise and Blasting Sensitivity 

Plan 7: Ecological Sensitivity 

Plan 8: Social and Visual Sensitivity 

Plan 9: Heritage Sensitivity 

Plan 10: Land Tenure 
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Appendix B: EAP CV 
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Appendix C: Comments and Response Report 
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Appendix D: Visual Assessment 
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Appendix E: Greenhouse Gas and Climate 

Change Assessment 
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Appendix F: Soil Assessment 
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Appendix G: Surface Water Assessment 
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Appendix H: Groundwater Assessment 
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Appendix I: Geochemistry and Waste 

Classification 
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Appendix J: Air Quality Assessment 
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Appendix K: Fauna and Flora Assessment 
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Appendix L: Wetland Assessment 

  



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

 

 

  



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

 

 

 

Appendix M: Aquatic Ecology Assessment 
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Appendix N: Macro Economic Assessment 
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Appendix O: Social Assessment 
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Appendix P: Community Health Assessment 
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Appendix Q: Traffic and Transport Assessment 
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Appendix R: Noise Assessment 
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Appendix S: Blast and Vibration Assessment 
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Appendix T: Cultural Heritage Assessment 

  



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

 

 

  



EIA and EMP Report 

Final Environmental Impact Assessment and Environmental Management Programme Report 
for the Proposed Open Pit Magnetite Mine and Concentrator, near Mokopane, Limpopo 

VMC3049 
 

 

 

 

 

 

Appendix U: Closure Cost Assessment 
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Appendix V: Rehabilitation Plan 


