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EXECUTIVE SUMMARY 

Project overview and description 

The Limpopo Provincial Government was requested by the Department of Trade and Industry 
(DTI) to submit location areas for evaluation considered as strategic for the development of 
the Limpopo economy through industrialisation. Preliminary studies were conducted, and the 
Limpopo Provincial Government submitted four areas that align with potential growth points 
in the province. 

The Department of Trade and Industry evaluated the submission and approved two of the 
areas for further feasibility investigation, including Musina-Makhado and Tubatse. The 
Limpopo Provincial Government subsequently motivated that the proposed Musina-
Makhado SEZ will include two components and sites situated in close proximity but at two 
different locations. It consists of two sites, namely one at Antonvilla (Site 1) located in Musina 
town, where it is planned that logistics and manufacturing will form the main industrial 
activity, and the second site located approximately 50 km to the south of Musina town, 
referred to as the Musina-Makhado/Bokmakierie / Southern or designated SEZ site (Site 2), 
with a focus on the metallurgical and energy cluster of heavy industrial activities. This 
Environmental Impact Assessment report deals specifically with the Makhado/Bokmakierie 
(Site 2) of the Musina-Makhado Special Economic Zone (SEZ), the Southern SEZ site. 

The Southern SEZ site comprises of 8 022 Ha of land that falls both within the adjoining local 
municipality areas of Musina and Makhado, within the Vhembe District municipal area of the 
Limpopo Province. The site is located adjacent to the east along the N1 National route forming 
part of the North-South Development Corridor and adjacent to the west the international 
north south railway line.  Two adjoining townships is proposed one within each of the 
municipal areas to accommodate the planned predominantly heavy (noxious) industrial 
plants that will produce various types of steel products as described in the internal master 
plan document for the Southern SEZ site that forms part of this report. It is proposed that 
these plants will be powered by an on-site coal-based power plant. The availability of coal and 
coking coal and proximity to input minerals required for power generation and smelting at 
higher temperatures, according to the Limpopo Economic Development Agency (LEDA), are 
amongst others a key reason for locating the SEZ at this location. 

The proposed Musina-Makhado SEZ is the largest single planned SEZ development in the 
country comprising 20 closely interlinked and interdependent industrial plants and ancillary 
support land uses associated with a SEZ and with the objective to create 53 800 jobs of which 
95% will be local jobs. The total capital investment is estimated at approximately 
R247,804,200,000.00. Cabinet approved the designation of the Musina-Makhado SEZ in July 
2017 (LEDA, 2017) and the DTI designated the Musina-Makhado SEZ, Southern Site on 
01 December 2017. 

Need for the project 

The National Development Plan (NDP) aims to eliminate poverty and reduce inequality by 
2030. The goal is to increase employment from 13 million in 2010 to 24 million in 2030. To 
reach this target, policies and investment are aimed, amongst other, at labour intensive 
industrial development. The plan clearly states that, ‘Understanding and responding 
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appropriately to complex global challenges is the first task of planning’. As part of this process 
and in line with several national plans and policies government identified the need to 
investigate, plan and develop SEZ’s within the respective provinces. 

A Special Economic Zone (SEZ) is an economic development tool of government to promote 
national economic growth and exports by using targeted support measures to attract foreign 
and domestic investments and technology. Traditionally, SEZs are geographically delineated 
and fenced in areas that allowed for the duty and tax-free import of raw and intermediate 
materials for processing and re-export. Modern forms of SEZs are not exclusively export-
focused and can encompass larger areas and support a wider range of economic activities or 
have a specific technology or sector focus. The SEZ Policy of the Department of Trade and 
Industry provides a framework for the development, operation and the management of SEZs. 
The policy provides a wide range of incentives to expand the focus of strategic 
industrialisation to cover diverse regional development needs and contexts; to provide a 
clear, predictable, and systemic planning framework for the development of a wider array of 
SEZs to support industrial policy objectives.  

The NDP, NGP, and the Industrial Policy Action Plan (IPAP), clarify and strengthen governance 
arrangements, and expand the range and quality of support measures beyond the provision 
of infrastructure. It is believed that SEZs in South Africa have the ability to accelerate the rate 
of industrial development, skills development, and infrastructure development and 
ultimately job creation. Incentives that are available to investors include VAT and custom 
relief linked to a customs-controlled area, employment tax incentive (ETI), building allowance 
and reduced corporate income tax rates. A critical focus of these endeavours is job creation 
and economic growth. 

National government also adopted a National Infrastructure Plan in 2012. The plan aims to 
transform the South African economic landscape while also driving the creation of jobs and 
strengthening the delivery of basic services. Investment is targeted at improving access to 
healthcare facilities, schools, water, sanitation, housing, and electrification, as well as the 
construction of ports, roads, railway systems, electricity plants, hospitals, schools, and dams.1  

The plan has identified 18 Strategic Integrated Projects, some of which are highlighted here 
(SIPs): 

• SIP 1: Unlocking the northern mineral belt with Waterberg as the catalyst. 

• SIP 2: Durban-Free State-Gauteng logistics and industrial corridor; and 

• SIP 17: Regional integration for African cooperation and development. 
 

It is within this national context that the DTI identified the need for the respective provinces 
to identify locations that can be evaluated and targeted for SEZ development. 

The SEZ is located in the Limpopo province, which is the second poorest province by income 
per capita after the Eastern Cape Province. The SEZ to will form a key anchor within the 
planned Eastern Escarpment National Transformation Corridor designated in the Final Draft 

 
1 South African Government: Official Website: https://www.gov.za/issues/national-infrastructure-plan (based 
on the summary report of South African National Infrastructure Plan) 

https://www.gov.za/issues/national-infrastructure-plan
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National Spatial Development Framework, 2019. Despite the presence of resources, Limpopo 
has the second lowest GDP (by region and per capita) of the nine provinces. The growth 
performance of the provincial economy can, to a large extent, be explained by the volatile 
growth performance in the mining industry and its relative contribution, as a specific sector, 
to the provincial economy (Limpopo Socio-Economic Review and Outlook 2018/19, Limpopo 
Treasury). GDP annual growth is expected to remain under 1% in 2019 and 2020.  
 
Within the above context and in terms of the Limpopo Provincial, District and Local Plans 
aimed at addressing the challenges faced by the province, the need for the development of 
the SEZ South Site has been identified to assist in: 
 

• creating jobs and to alleviate poverty in the Limpopo Province, especially also within 
the Vhembe region and District Municipality area. 

• the use and beneficiation of available mineral resources within the province to the 
benefit of the provincial population and South Africa, instead of the continuous export 
of raw materials, with limited localised benefits. 

• promoting inclusive economic growth and human development also especially for the 
youth, within the province and the district, and 

• developing infrastructure not only for the SEZ but for improving service delivery to the 
local communities within the Vhembe region.   

 
The above needs have more recently further been exacerbated by the severe impact of the 
COVID -19 pandemic on the economy of the country and globally with significant pressure on 
government and its stakeholders to enable and promote investment and economic growth 
and to ensure job creation to alleviate poverty.  
 
Requirement for an environmental impact assessment 

In terms of the National Environmental Management Act [NEMA], 1998 (Act No. 107 of 1998) 
as read with the EIA Regulations, 2014 (as amended) promulgated under Chapter 5 of the 
NEMA published in GN R327, R326, R325 and R324 in Government Gazette 40772, dated 7 
April 2017, a full scoping and EIA process is required for the proposed project. This is due to 
the listed activity which is currently being applied for, which is Activity 15 listed in GN R325 
(Listing Notice 2): 

‘15. The clearance of an area of 20 hectares or more of indigenous vegetation, excluding 
where such clearance of indigenous vegetation is required for- (i) the undertaking of a linear 
activity; (ii) maintenance purposes undertaken in accordance with a maintenance 
management plan.’ 

In terms of Listing Notice 3, under Activity 12: 

The clearance of an area of 300 square metres or more of indigenous vegetation except where 
such clearance of indigenous vegetation is required for maintenance purposes undertaken in 
accordance with a maintenance management plan. Limpopo: 
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ii. Within critical biodiversity areas identified in bioregional plans. On land, where, at the time 
of coming into effect of this notice or thereafter such land was zoned open space, conservation 
or had an equivalent zoning. 

The purpose of the EIA is to identify, assess, and report on any potential impacts the proposed 
project, if implemented, may have on the receiving environment.  

The Environmental Assessment therefore needs to demonstrate to the Competent Authority, 
which is the Limpopo Economic Development Environment and Tourism (LEDET) (Limpopo 
Provincial Government), and the project applicant, which is Limpopo Economic Development 
Agency (LEDA), what the consequences of their choices will be in terms of the impacts on the 
biophysical and socio-economic environment, and how such impacts can be, as far as 
possible, enhanced or mitigated and managed, if these can be mitigated against. 

Approach to the EIA process 

In terms of the Regulations Listing Notice 2 with activity 15 and Listing Notice 3 with activity 
12 were triggered by the proposed site clearance, a full Scoping EIA was undertaken in terms 
of NEMA, 1998. The approach taken is aligned with the prescripts of the Act and its 
Regulations. 

A pre-application public participation process was initiated for a period longer than 30-days. 
Site notices were erected, notifications including Background Information Documents (BIDs) 
send out to identified and relevant organs of state, neighbouring property owners and 
newspaper advertisements were published in local and national newspapers from the 24 
August 2018.  

A Scoping Report was prepared based on the principles of NEMA, 1998 as read with the EIA 
Regulations, 2014 (as amended). An application for the Scoping and EIA was submitted to the 
LEDET on 31 January 2019, together with the draft Scoping Report for comment. A LEDET EIA 
Reference Number was assigned to the Scoping and EIA. The Scoping Report was approved 
and accepted on 30 May 2019 by LEDET and the EIA phase commenced. The public 
registration of interested and affected parties continued from the Scoping Phase into the EIA 
Phase of the project. More than 500 interested and affected parties had registered and were 
recorded in the I&AP register contained under Appendix C. A Draft EIA Report was prepared 
according to Appendix 3 of the EIA Regulations, 2014 (as amended). 

The Draft EIA Report was advertised in the media and released to stakeholders for a 50-day 
review period on 1 September 2020. All comments (Appendix G) received are included in the 
finalised EIA Report, which will be submitted to LEDET for decision-making on 31 January 
2021. 

Written notifications (Appendix E), hard copies and/or CDs containing the draft report were 
sent to key stakeholders, including the authorities. Public meetings were held at various 
localities from 14 to 16 September 2020, ranging from venues in Musina town, Louis Trichardt 
town to Pretoria and at local community venues at Waterpoort and Malumbwane. A second 
round of public meetings were held between 13 to 15 October 2020 in Musina, Tshipise, at 
the facilities of his royal highness the Vhembe King, the towns of Louis Trichardt, and 
Polokwane. 
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A third round of public participation due to the time-constraints imposed by LEDET was 
scheduled to take place from 6 January 2021 to 14 January 2021, however these were 
arranged physically under Covid-19 Alert Level 1, and on 28 December 2021, the country was 
placed on adjusted alert Level 3. Due to the second wave of infections the physical meetings 
were postponed and cancelled. Virtual meetings were arranged for the 20 and 21 January 
2021. Meetings with the traditional communities and I&APs were to be held physically when 
the alert levels are adjusted due to the second wave of infections, making it impossible to 
undertake the physical meetings, however on 28 January 2021, LEDET indicated that no 
further extension of time is granted and the final EIA report has to be submitted to LEDET on 
31 January 2021.  

During this time a total of approximately 2000 interested and affected parties have registered 
for the proposed project and comprise of organs of state, non-governmental organisations, 
attorneys representing interest groups and individuals, climate change experts, university 
representatives and public representatives including local farmers and tourism stakeholders. 
More than 100 objections to the proposed SEZ project have been received and are contained 
under Appendices G and H.  

Several specialist studies and assessments have been commissioned by LEDA to enable the 
EIA and process. The results of the specialist studies and other relevant project information 
are summarised and integrated into the EIA Report. An EMPr is contained under Appendix 
AA. The EMPr is based on the recommendations made by the respective specialists for the 
design, construction, operation, and decommissioning of the proposed project should it be 
authorised by LEDET. The draft EMPr covers all phases of such a development, although this 
application only addresses the matter of site clearance. 

Desirability / Impact assessment and management 

The impact methodology to assess the significance before the impact and after the impact is 
provided in Chapter 4. All impacts identified and assessed, as well as the proposed mitigation 
measures and management actions, can be found in Chapter 6 and 7 of this report. In 
addition, all the mitigation and management measures proposed by the specialists, including 
those additional impacts and management measures identified by the EAP have been 
included in the EMPr (Appendix AA). 

The following table summarises the overall significance of the potential impacts of the project 
following the implementation of the recommended mitigation and management measures 
by the specialists and the EAP. In terms of the environment negative impacts of high 
significance are anticipated because of the proposed project. Mitigation measures should be 
followed, as provided by the specialists, and the management measures and mitigation 
measures contained in the EMPr under Appendix AA. The conditions recommended by the 
Health Specialist under Appendix BB and the Occupational Health and Safety Specialist under 
Appendix CC should also be imposed and implemented. 
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SPECIALIST STUDY OVERALL 
IMPACT 

SIGNIFICANCE 
BEFORE 

MITIGATION OR 
ENHANCEMENT 

OVERALL IMPACT SIGNIFICANCE AFTER 
MITIGATION OR ENHANCEMENT 

Aquatic Impact Assessment Negative: High Negative: High 

Ecological Impact 
Assessment 

Negative: High Negative: High 

Heritage Impact Assessment Negative: High Negative: Low 

Palaeontology/Archaeology 

Impact Assessment 

Negative: 
Medium 

Negative: Low 

Soil and Land Capability 
Assessment 

Negative: 
Medium 

Negative: Medium 

Visual Impact Assessment Negative: High Negative: Medium 

Climate Change Assessment Negative: High Negative: Medium 

If carbon capturing and filters used 

 

Negative: Very-High 

If carbon capturing and filters if rejected 

Air Quality Assessment Negative: High Negative: Medium 

For environment 

Negative: High  

for human-health 

Socio-Economic Assessment Positive: Medium Positive: Very-High 

Noise Impact Assessment Negative: 
Medium 

Negative: Low 

Health Impact Assessment Negative: High Negative: Low-Medium 

Traffic Impact Assessment Negative: High Negative: Low-Medium 

Water Assessment Negative: High Negative: Medium 
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SPECIALIST STUDY OVERALL 
IMPACT 

SIGNIFICANCE 
BEFORE 

MITIGATION OR 
ENHANCEMENT 

OVERALL IMPACT SIGNIFICANCE AFTER 
MITIGATION OR ENHANCEMENT 

Energy Information Report Negative: High Negative: High 

Economic Analysis Positive: Medium Positive: High 

Biodiversity Offset Strategy Negative: High Negative: High 

Waste Impact Assessment Negative: High Negative: Medium 

Town Planning Impact 
Assessment 

Positive: Low-
Medium 

Positive: Medium 

Tourism and Food Security Negative: High Negative: Medium 

Occupational Health and 
Safety 

Negative: High Negative: Low-Medium 

Geohydrological & 
Hydrological 

Negative: High Negative: Medium 

 

As can be seen from the above table, negative impacts on the environment of the proposed 
Musina-Makhado SEZ and its surrounds can be expected during the construction and 
operational phase of the project. The socio - economic benefits from the implementation of 
the project during construction and the operational phase of the project will be after applying 
mitigation will be Very-high. The town planning assessment and the economic rationale for 
the proposed project indicate positive benefits for social and economic sustainability. If 
carbon capturing and filters are applied and standards are met proposed by the climate 
change specialist, the impacts can likely be mitigated, however cumulatively it will contribute 
to South Africa’s climate change impact and the specialist rated this very-high. 

Desirability of site clearance (Listed Activity applied for under NEMA, 1998) 

SEZs in general follow a phased approach and this application for site clearance is the first 
phase in the SEZ development. 

According to the National Environmental Management Act [NEMA], 1998 (Act No. 107 of 
1998) under section 2, the principles of NEMA are: 

(1) The principles set out in this section apply throughout the Republic to the actions of 
all organs of state that may significantly affect the environment and- 

(a) shall apply alongside all other appropriate and relevant considerations, 
including the State's responsibility to respect, protect, promote and fulfil the 
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social and economic rights in Chapter 2 of the Constitution and in particular the 
basic needs of categories of persons disadvantaged by unfair discrimination; 

(b) serve as the general framework within which environmental management and 
implementation plans must be formulated; 

(c) serve as guidelines by reference to which any organ of state must exercise any 
function when taking any decision in terms of this Act or any statutory provision 
concerning the protection of the environment; 

(d) serve as principles by reference to which a conciliator appointed under this Act 
must make recommendations; and 

(e) guide the interpretation, administration and implementation of this Act, and 
any other law concerned with the protection or management of the 
environment. 

(2) Environmental management must place people and their needs at the forefront of its 
concern, and serve their physical, psychological, developmental, cultural and social 
interests equitably. 

(3) Development must be socially, environmentally and economically sustainable. 

(4)  

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

(i) That the disturbance of ecosystems and loss of biological diversity are 
avoided, or, where they cannot be altogether avoided, are minimised and 
remedied; 

(ii) that pollution and degradation of the environment are avoided, or, where 
they cannot be altogether avoided, are minimised and remedied; 

(iii) that the disturbance of landscapes and sites that constitute the nation's 
cultural heritage is avoided, or where it cannot be altogether avoided, is 
minimised and remedied; 

(iv) that waste is avoided, or where it cannot be altogether avoided, 
minimised and re-used or recycled where possible and otherwise 
disposed of in a responsible manner; 

(v) that the use and exploitation of non-renewable natural resources is 
responsible and equitable, and takes into account the consequences of 
the depletion of the resource; 

(vi) that the development, use and exploitation of renewable resources and 
the ecosystems of which they are part do not exceed the level beyond 
which their integrity is jeopardised; 
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(vii) that a risk-averse and cautious approach is applied, which takes into 
account the limits of current knowledge about the consequences of 
decisions and actions; and 

(viii) that negative impacts on the environment and on people's environmental 
rights be anticipated and prevented, and where they cannot be altogether 
prevented, are minimised and remedied. 

(b) Environmental management must be integrated, acknowledging that all 
elements of the environment are linked and interrelated, and it must take into 
account the effects of decisions on all aspects of the environment and all people 
in the environment by pursuing the selection of the best practicable 
environmental option. 

(c) Environmental justice must be pursued so that adverse environmental impacts 
shall not be distributed in such a manner as to unfairly discriminate against any 
person, particularly vulnerable and disadvantaged persons. 

(d) Equitable access to environmental resources, benefits and services to meet 
basic human needs and ensure human well-being must be pursued and special 
measures may be taken to ensure access thereto by categories of persons 
disadvantaged by unfair discrimination. 

(e) Responsibility for the environmental health and safety consequences of a 
policy, programme, project, product, process, service or activity exists 
throughout its life cycle. 

(f) The participation of all interested and affected parties in environmental 
governance must be promoted, and all people must have the opportunity to 
develop the understanding, skills and capacity necessary for achieving equitable 
and effective participation, and participation by vulnerable and disadvantaged 
persons must be ensured. 

(g) Decisions must take into account the interests, needs and values of all 
interested and affected parties, and this includes recognising all forms of 
knowledge, including traditional and ordinary knowledge. 

(h) Community wellbeing and empowerment must be promoted through 
environmental education, the raising of environmental awareness, the sharing 
of knowledge and experience and other appropriate means. 

(i) The social, economic and environmental impacts of activities, including 
disadvantages and benefits, must be considered, assessed and evaluated, and 
decisions must be appropriate in the light of such consideration and 
assessment. 

(j) The right of workers to refuse work that is harmful to human health or the 
environment and to be informed of dangers must be respected and protected. 
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(k) Decisions must be taken in an open and transparent manner, and access to 
information must be provided in accordance with the law. 

(l) There must be intergovernmental co-ordination and harmonisation of policies, 
legislation and actions relating to the environment. 

(m) Actual or potential conflicts of interest between organs of state should be 
resolved through conflict resolution procedures. 

(n) Global and international responsibilities relating to the environment must be 
discharged in the national interest. 

(o) The environment is held in public trust for the people, the beneficial use of 
environmental resources must serve the public interest and the environment 
must be protected as the people's common heritage. 

(p) The costs of remedying pollution, environmental degradation and consequent 
adverse health effects and of preventing, controlling or minimising further 
pollution, environmental damage or adverse health effects must be paid for by 
those responsible for harming the environment. 

(q) The vital role of women and youth in environmental management and 
development must be recognised and their full participation therein must be 
promoted. 

(r) Sensitive, vulnerable, highly dynamic or stressed ecosystems, such as coastal 
shores, estuaries, wetlands, and similar systems require specific attention in 
management and planning procedures, especially where they are subject to 
significant human resource usage and development pressure. 

Any environmental application must be exposed to the NEMA, 1998 principles. The following 
discusses sustainable development’s approach and all the aspects including the environment, 
social and economic development aspects must be in equilibrium for sustainable 
development to be achieved: 

"Sustainable development is development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs." – Our Common 
Future – Brundtland Commission 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page XIV of 996 
 

 

 

Sustainable development for site clearance (phase 1) of the proposed MMSEZ application is 
discussed below: 

Section 24 of the Constitutional Act states that ‘everyone has the right to an environment that 
is not harmful to their health or well-being and to have the environment protected, for the 
benefit of present and future generations, through reasonable legislative and other measures, 
that prevents pollution and ecological degradation; promotes conservation; and secures 
ecologically sustainable development and use of natural resources while promoting justifiable 
economic and social development’.  

Based on the Constitution, this EIA for site clearance was undertaken to ensure that these 
principles are met through the inclusion of appropriate management and mitigation 
measures, and monitoring requirements. In accordance with the Guideline on Need and 
Desirability, this EIA considered the nature, scale and location of the development as well as 
the wise use of land (i.e., is this the right time and place for the development of this proposed 
project?) in particular on this specific site. 

On a municipal planning level, the proposed project does not contradict any of the objectives 
set within both Makhado Local municipality and Musina Local municipality. The proposed 
project will be in line with and supportive of the IDP’s objective of creating more job 
opportunities (economic and social sustainability). The proposed development will assist in 
local job creation during the construction and operation phases of the project. It should, 
however, be noted that employment during the construction phase will be temporary due to 
site clearance. It should be emphasized that High before mitigation to Very-High after 
mitigation which gives positive social sustainability and economic sustainability.  

The findings of this EIA indicate that the potential benefits from the project in terms of 
promoting justifiable economic and social development to be Very-High after mitigation has 
been applied, but indicate that the project’s impact upon the environment for site clearance 
will potentially be highly negative before applying mitigation and high negative for 
biodiversity aspects after applying mitigation measures. The outcomes of this EIA study aimed 
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to protect the ecologically sensitive areas, and support sustainable development and the use 
of natural resources, whilst promoting justifiable socio-economic development in the towns 
nearest to the project site. However, should site clearance be granted authorisation, the 
entire site and its surrounding will be negatively impacted upon as indicated by 18 out of the 
21 specialist studies. Thus, the potential negative impacts of the proposed development on 
the natural, cultural, palaeontological, and agricultural environment of the site may likely, 
outweigh the identified positive impacts associated with the Very-High social and economic 
development benefits after applying mitigation measures.  

The proposed site for site clearance falls within the Vhembe Biosphere Reserve (VBR). The 
objective of all UNESCO Biosphere Reserves (World Heritage) are to produce a long-term 
vision in the form of an integrated environmental management plan. The UNESCO approved 
zonation plan of 2009 accords with this objective and shows Core Areas (most sensitive), 
Buffer Zones (less sensitive) and Transition Zones (least sensitive). The VBR is established in 
terms of National Environmental Management Biodiversity Act [NEM:BA], 2002 (Act no 10 of 
2002) and is managed by an independent Non-Profit Company with a Board of Directors. It 
falls within the jurisdiction of the Limpopo Provincial Government (who have contributed 
funding for its development) with the Department of Environment Forestry and Fisheries 
(DEFF) that is managing all SA’s Biospheres. The proposed SEZ is located within the transition 
zone of the VBR and with the northern part of the designated SEZ site zoned as core area for 
the VBR.  

In addition to the VBR, the draft Vhembe District Bioregional Plan, published in 2019 utilises 
the Limpopo Conservation Plan version 2, 2013 (LCPv2) for planning purposes. The purpose 
of the LCPv2 is to develop the spatial component of a bioregional plan (i.e., map of Critical 
Biodiversity Areas and associated land-use guidelines). The purpose of a bioregional plan is to 
facilitate the safeguarding of biodiversity within identified biodiversity priority areas that fall 
outside of the Protected Area (PA) Network, as well as, to provide a map of biodiversity 
priorities with accompanying land use planning and decision-making guidelines to inform 
land-use planning, environmental assessment and authorisations, and natural resource 
management. This is being endorsed by LEDET’s departmental Biodiversity Section and 
reflects a conflict or contradict the proposed land uses for the SEZ and the site clearance to 
accommodate the SEZ. 

The application site falls within an area which has been minimally disturbed and can be 
classified as a near pristine bushveld wilderness area. The ecologist and aquatic specialists, 
together with protected tree removal specialist have indicated that due to the magnitude of 
the project and the size of the development and the high negative impact thereof on the site, 
that should the project proceed and as part of the mitigation, a biodiversity offset strategy 
and plan be considered to offset the protected trees, fauna, flora and aquatic features on the 
site. It was prescribed that an area be identified with suitable land, similar in nature, geology, 
and vegetation (biomes) and to follow the biodiversity offset framework and policy as 
described in Appendix J. Based on the listed activities being applied for with this application, 
the biodiversity of the site will be negatively impacted upon before applying mitigation as well 
as after mitigation has been applied.  

Mitigation measures can be applied, however the loss of biodiversity on the site, within the 
Vhembe Biosphere Reserve and the significance thereof, and within the area of the draft 
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Vhembe bioregional plan as published by the LEDET for comments in 2019, will remain high 
due to the protected trees, wetlands, aquatic features, and the cultural and heritage 
significance associated with the proposed site and within the area of the Biosphere Reserve 
and Draft Bioregional Plan. The proposed land use conflicts with these plans and the available 
guidelines on identified critical biodiversity areas published by the South African National 
Biodiversity Institute (SANBI) in 2009 and revised in 2012/2013 by the Limpopo Province into 
the Limpopo Conservation Plan v2 (LCPv2). 

It is the EAP’s opinion that the disturbance of ecosystems and loss of biological diversity 
cannot be avoided. It can only marginally be minimised on the site, and cannot be mitigated 
through a successful offset as per the biodiversity offset framework. As per the Biodiversity 
Offset report “Considering the complex nature of biodiversity offset programmes and their 
desired targets in terms of conservation, ecological status, and functionality, as well as the 
extent of the impacts and size of the area required for offsetting, it remains uncertain whether 
the MMSEZ offset programme will meet its desired objectives of achieving “net gain”.” Due to 
time constraints the biodiversity offset report did not investigate the possibility of providing 
significant financial compensation/contributions to nature conservation as an offset 
alternative, however, the disturbance and loss at site still will remain.  
 
Overall conclusion pertaining to the operational Phase of the SEZ 

The following discussion considers the SEZ during the operational phase (i.e., phase 2) of the 
development. The EAP understands that the SEZ once in operation will potentially be 
economically and socially sustainable and thereby significant jobs will be created in the 
Limpopo Province. Furthermore, significant contribution will be made to economic growth in 
the province and the country and in addressing the needs as outlined earlier in the report. 

Long-term employment opportunities will be created, and these will occur once the site-
specific EIAs for investor operations within the proposed SEZ site have been awarded 
environmental authorisation. 

Limpopo Province and the entire South Africa is currently facing considerable constraints in 
the availability and stability of electricity supply. The development of alternative energy is 
important for South Africa and the Limpopo Province in terms of reducing its overall 
environmental footprint created by coal-based power generation and its impacts on climate 
change. The applicant has investigated sources of electricity in the Energy Analysis 
information report (Appendix S). Therefore, the proposal for a clean coal-fired power station 
should be the last resort in the planning and development of supply of energy to the SEZ. It 
should only be considered if standards set out by the Air Quality and Climate Change 
specialists can be mitigated and maintained, and the EAP agrees with these findings. These 
include as indicated by the Climate Change Specialist carbon capturing and filters and certain 
limits for the power and manufacturing and smelter plants to be developed within the SEZ. 
The energy specialist was not able to prepare a full energy specialist study due to the time-
constraints placed on the submission to the final EIA Report by LEDET for 31 January 2021. An 
informed decision on which energy source(s) is the most feasible for the SEZ during the 
operational phase cannot be determined as well as what the regional and cumulative impacts 
during the operation phase would be. The use of renewable energy should remain a key focus 
for the development during the operational phase. 
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In terms of the SEZ during operational phase, water will be key for the SEZ to operate and 
each investor plant to be fully functional. Water availability currently is only available for the 
first couple of years in the SEZ development. The geohydrological specialist study indicated 
that impacts of this SEZ will have a medium and high significance on dewatering and change 
in the water quality (Appendix FF). The water specialist further investigated ways to secure 
water is available for the short-, medium- and long-term and these are provided in Appendix 
U of this report. Furthermore, a feasibility study is also underway where an offtake of water 
from the Limpopo River overflows into a dam within the Sand River, however these are not 
available yet and the need to secure water for such a development cannot be fully 
understood.  

The ecological impacts on the site in terms of site clearance was addressed in the previous 
section, but tourism and agricultural potential of the immediate area may be impacted upon 
by the proposed SEZ. The proposed development is in contradiction with the land uses of the 
area and a land use change will have to be undertaken. For instance, the land use of the site 
is zoned as “Agricultural” and the current neighbour of the SEZ is a hunting safari and lodge 
establishment (Ekland Safari’s). The impact of not securing adequate water supply may have 
a direct and indirect impact on the agricultural industry once such an establishment is in 
operation on food security and possibly acid rain from the operational smoke and gasses 
emerging from this proposed SEZ once operational.  

Waste will be recycled between the investor plants and an overall future hazardous waste 
site established once required for the operation of the SEZ. Current indications are that during 
initial operations hazardous waste will be transported from the SEZ once operational and 
disposed of at Holfontein Hazardous Waste Disposal Facility or another similar licensed 
disposal site (Appendix T).  

The health specialist assessed the health-related impacts of such an establishment in such a 
setting (refer to Appendix BB), while the occupational health specialist looked at each plant 
anticipated once established in terms of human and natural health aspects (refer to Appendix 
CC).  

Overall, the impacts before applying mitigation as well as after applying mitigation during the 
operational phase of the SEZ development will in all likelihood be negative to the site. 

Mitigation measures can be applied, but the significant impacts on climate change, air quality, 
water supply, waste and human health if best practice and international standards and laws 
are not undertaken and adhered to, will be significant. 

The available information is not complete and shows gaps and uncertainties which include 
the future waste dump, implications of acid rain, the agricultural potential during operational 
phase as well as the introduction of possible greenhouse gases, noxious gasses and the 
potential climate change impacts during the operational phase. All of these gaps and 
uncertainties may have a negative impact on the site and surrounding areas and may have 
cumulative implications on the Vhembe Biosphere Reserve and draft Bioregional Plan area.  

It is advised that stakeholders including the applicant, organs of state responsible for bulk 
infrastructure and investors in plant specific EIAs should comply with best management 
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practices approved by sector and line departments and authorities and as may be described 
in sector specific local and international laws and standards.  
 
Public Participation – Comments received 

Various non-governmental organisations (NGOs), stakeholders, governmental departments, 
traditional community members, traditional community leaders and interested and affected 
party members participated during the public participation process which started from the 
pre-application phase of the project until 31 January 2021.  

The traditional communities and leaders are positive in terms of the SEZ development and 
the job opportunity it will create for the Limpopo Province especially Vhembe District 
Municipality.  

Various objections, however, have been received from various parties. These include for 
instance, Christo Reeders Attorneys, Circle Law Advocate Chambers, CALS, Centre for 
Environmental Rights, EarthLife, Limpopo Eco-Industrial Park, Ekland Safari’s just to name a 
few. These parties object against the designation of the southern SEZ, the site being flawed 
and LEDET as the competent authority. Lastly, climate change, water and other aspects are 
also highlighted by these objectors and they indicated transparency of who the investors for 
this SEZ are. In total over 3 000 comments were received in the first public review from 1 
September 2020 to 22 October 2020. Please refer to Appendix G for the comments received 
and Appendix H for the comments and responses report. 

Risks and Gaps 

The following risks and limitations apply to the EIA: 

• The EAP requested an extension of time until 31 March 2021, and LEDET only granted 
an extension until 31 January 2021 for the submission of the final EIA report, thereby 
placing considerable limitations and restrictions on the EAP, the applicant and the 
specialists to consider and address all of the comments presented by I&APs during the 
public participation which started on 1 September 2020 and ran until 22 October 2020.  

• I&APs requested the opportunity to have further consultation and focus group 
meetings during the public meetings. The Applicant requested the EAP to notify the 
I&APs of such meetings with less than 14-days’ notice as per practice and impact 
negatively on the EIA process and ability of I& AP’s to participate in the process. 

• A further request for an extension of time was requested from LEDET to consolidate 
all comments, address issues and concerns raised by I&APs on 16 October 2020 until 
31 March 2021. LEDET requested further motivation and this motivation which was 
submitted to LEDET on 26 October 2020. LEDET only granted extension of the EIA 
process until 31 January 2021 and not 31 March 2021 as requested. 

• On 26 October 2020 specialists were requested to submit variation orders for 
appointment to address their respective comments and relevant issues identified 
during the public review process. Due to the procurement process undertaken by the 
Applicant, the timeframes as agreed by the Applicant could not be met and specialists 
were appointed from 20 November 2020. This posed a procedural risk in terms of the 
EIA process as the specialists require a lead time to plan and prepare for site visits and 
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addressing the comments. Certain specialists did indicate that they would require up 
to 8-weeks to address and update their reports. This was merely impossible due to the 
shortened timeframes. In the letter from LEDET granting the extension, LEDET 
indicated that no public participation is allowed as per the EIA Regulations, 2014 (as 
amended) from 15 December 2020 up to 5 January 2021, and this further poses a risk 
that not all comments could be addressed in time before the 7th of December 2020 
when the draft amended EIA report was to be set out for review and comments. 

• The EAP attended to what was possible during this time to address as far as possible 
the comments received and to identify any gaps that need to be addressed. 

• The EAP submitted on the 6 and 16 November 2020 letters acknowledging the receipt 
of the granting of extension to LEDET in which the EAP requested clarity on why LEDET 
did not provide guidance towards the EAP upon the EAP’s requests of 16 and 26 
October 2020. The EAP requested further clarity from LEDET why LEDET did not 
provide any guidance and requested again that the Department consider the 
extension originally proposed until 31 March 2021. The EAP also alerted LEDET that 
the 31 January 2021 falls on a Sunday and that the report should thus be submitted to 
LEDET on 1 February 2021 which falls on a Monday, the first working day after the 
weekend which was accepted by LEDET. 

• Due to the limited timeframes, all specialists could not address concerns by I&APs in 
respect of the potential development of a future industrial waste dump. Even though 
this does not form part of this application for site clearance and has been presented 
as part of the master plan as a potential concept, and such facility would have to 
undergo its own site-specific EIA process where several suitable waste dump areas 
need to be identified and undergo public participation and application for a waste 
license under NEM:WA, the cumulative impacts of such identified future industrial 
waste dump as per the master plan could not be fully identified. A high-level 
assessment has been done. 

• The EAP requested confirmation from both environmental departments (LEDET and 
DEFF) on 17 September 2018 on who should be the Competent Authority for the EIA 
application. Subsequently the EAP was informed by LEDET on 24 October 2018 that 
they are the competent authority (refer to Appendix G). 

• A further draft amended report was set out for public review from 7 December 2020 
until 14 December 2020 and from 6 January 2021 until 29 January 2021 for a total 
period of 30-days. It is not possible to address all of the comments received during 
this period timeously for submission on the 31 January 2021. 

• South Africa was placed on alert Level 3 of Covid-19 on 28 December 2020 and the 
President extended the State of Disaster until 15 February 2021. Public meetings 
which were scheduled for 6-14 January 2021 were cancelled due to the second wave 
of the pandemic and virtual meetings were organised for 20 and 21 January 2021. To 
ensure effective and meaningful public participation and community meetings, 
physical meetings were to be held after 15 February 2021. However, the request for 
extension to do so was not granted by LEDET. 

• Due to no physical public meetings being able to be undertaken the EAP sought clarity 
from LEDET on 19 January 2021, whether the final EIA report submission date could 
be extended due to the Covid-19 pandemic. However, on 28 January 2021, LEDET 
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indicated the refusal for any further extension and referred the EAP to the letter of 26 
October 2020, which indicated that no further extension will be given.  

• Gaps per specialist reports: 
o Energy: 

▪ A comprehensive specialist assessment of available energy sources for 
the proposed SEZ. 

o Biodiversity Offset: 
▪ Validity and nett gain for relocation of protected trees needs to be 

verified in practice. 
o Air Quality: 

▪ Acid Rain impact once the SEZ is in operation on food security and 
agricultural sector. 

o Climate change: 
▪ The risk of climate change on cultural heritage sites needs to be 

verified. 
o Waste: 

▪ Future industrial waste dump, even though a concept was not 
addressed and needs to be understood. 

o Water: 
▪ Feasibility study on water from Zimbabwe from DWS due to internal 

processes are not available yet. 
▪ A water feasibility study on the offtake dam in the Sand River is 

currently being conducted and of which information is not available to 
the EAP. 

• The initial registration of I&APs during pre-application continued longer than 30-days 
and subsequent registrations occurred until final submission of the EIA Report on 31 
January 2021. Various objections in respect of media advertisements and notifications 
were received due to local communities not being able to read or communicate in 
English.  

• Delays in finalising the draft internal development masterplan impacting on the ability 
of the specialists to address specialist studies timeously and effectively. 

• Limited to no additional responses or comments were received from governmental 
departments and organs of state. Comments were only received from Department of 
Water and Sanitation and SanParks. 

• No feedback from the Department of Agriculture in respect of the Department’s 
opinion concerning the subdivision of agricultural land and use thereof for purposes 
other than agriculture on the SEZ site. 

• Alternative site assessment – the Applicant indicated that it did consider alternative 
sites, however, the specialist report by Mintek indicated that comparative 
environmental aspects and impacts were not considered for these sites.  
 

Project Overall EAP’s Opinion 

NEMA principles: The following environmental principles in NEMA, 1998 informs the overall 
opinion of the EAP: 
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• Environmental management must place people and their needs at the forefront of its 
concern, and serve their physical, psychological, developmental, cultural and social 
interests equitably  

• Development must be socially, environmentally and economically sustainable. 

• Sustainable development requires the consideration of all relevant factors including 
the following: 
 

The needs and requirements of people are placed at the forefront, when considering NEMA, 
1998 principles in terms of their interests, values and needs. These needs are reflected 
through the surrounding land owners, farmers, and environmental interest groups, the local 
communities and the poor communities and all these and more have different values, needs 
and interests and can therefore be considered in conflict. The poor for instance seek jobs in 
the short to long term imperatives of such a development, as the SEZ, whilst the land owners 
seek to protect the integrity of their assets, and the environmental interest groups seek to 
protect the integrity of the environment. 

Therefore, it is clear that the environment, development, socio-economic interest and needs 
are interwoven. Hence, care should be taken that requirements for economic development 
do not cause irreparable significant damage to the environment. The advantages and 
disadvantages of the SEZ development needs to be balanced to achieve ecological sustainable 
development. Given this scenario the following advantages and disadvantages for the SEZ can 
be identified: 

Advantages Disadvantages 

• Infrastructure creation within an 
area in need of infrastructure 
development 

• Job creation for the poor 

• Huge capital investment for the 
region 

• Beneficiation of minerals in the area 

• Skills transfer 

• Housing infrastructure  

• Etc. 

 

• Specialist findings: 
o Site sensitivity in terms of 

biodiversity (aquatic, 
wetland, fauna, flora) 

o Air quality impacts on human 
health 

o Climate change from site and 
cumulatively contributing to 
SA Carbon budget 

o Water availability is limited 

 

The Limpopo Conservation Plan version 1 was developed by SANBI in 2009 and was updated 
to version 2 in 2012 by the Limpopo Government. This conservation plan highlights the areas 
in terms of bioregional sensitivity as critical biodiversity and ecological support areas, 
protected areas, other natural areas and disturbed. This plan is further utilised in the Vhembe 
Bioregional Plan in draft format, 2019 which is also endorsed by LEDET biodiversity division. 
Given the above, and the current Vhembe Bioregional Plan, 2019 being based on the Limpopo 
Conservation Plan version 2 on the protection of investment on the environment, the SEZ 
master plan in its current state is in conflict with these. However, based on the Vhembe 
biosphere reserve, Vhembe Bioregional plan, plans in draft format and the overall negative 
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impacts climate change showed, not only to the Limpopo province, but also South Africa, 
developments cannot exist on any environment which is deteriorating and the environment 
and development are inextricably inter-related. The impacts identified above should not 
exceed the environmental limits of the environment and the site, therefore a cautionary 
approach should be followed. 

On a municipal level the Spatial Development Frameworks (SDFs) for both municipalities are 
not finalised yet and still in draft format and the SEZ is not addressed within these plans. 
Furthermore, in terms of the socio-economic development, the national designation of the 
SEZ, provincial plans and the draft municipal plans appear that these plans not aligned. On a 
qualitative and quantitative level, the advantages, benefits of advantages and cost for 
disadvantages have not been fully addressed. Therefore, it is probable that the environmental 
cost of the SEZ development may be ecologically unsustainable.  

The SEZ development in terms of the socio-economic benefits the province as well as the 
whole of South Africa through foreign investment. The needs and desirability of the project 
was determined from national, to provincial level in terms of the nature, extent, etc. The 
entire SEZ if operational will include two sites, the southern site and the already approved 
Antonvilla site near Musina with neighbours, Limpopo Eco-Industrial park. It is considered to 
have significant implications for foreign investment in the Limpopo Province and South Africa. 

Based on the information available and the gaps and challenges identified by the specialists 
in their studies, it is the EAP’s current opinion, without significant mitigation sustainable 
development may in all likelihood not be achieved for both site clearance and during the 
operational phase of the SEZ.  

To ensure implementation of the mitigation and management actions for both site clearance 
and operation of the SEZ, an EMPr has been compiled and is included under Appendix AA. 
The mitigation measures necessary to ensure that the project is planned, constructed, 
operated and decommissioned in an environmentally responsible manner are listed in this 
EMPr. The EMPr is a dynamic document that should be updated regularly and provide clear 
and implementable measures for the site clearance and operation of the proposed Musina-
Makhado SEZ (MMSEZ).  

Given the importance of this project and the implications it may have for the Limpopo 
province and South Africa and interest groups, due to the information gaps in the EIA report 
it is very challenging for the EAP to make a definitive opinion at present. Delta BEC submitted 
a letter to LEDET on 16 October 2020 and notified the LEDET of the gaps which were identified 
and requested that an independent reviewer review these aspects before the final EIA Report 
will be submitted to LEDET. LEDET did not respond, except for granting extension until 31 
January 2021. Furthermore, the conflicts between the plans should be addressed and aligned 
to enable an informed decision to be made. If these are not possible, cautionary approach 
must be applied. These following recommendations must be addressed before any 
environmental authorisation may be considered: 

• It must be confirmed if no alternative site(s), with significant less environmental 
sensitivity and that may be suitable for development of the SEZ in a sustainable 
manner, can reasonably be identified and acquired within the Limpopo Province.  
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• Proven sustainable and affordable water supply must be secured and guaranteed for 
the proposed development. This is also motivated by the Tourism and Food Security 
specialists as well as the Climate Change Specialists, therefore if water cannot be 
secured, the continuance of the project should not be considered. 

• A biodiversity offset strategy and implementation plan was prepared by the 
Biodiversity Offset Specialist. Such a biodiversity offset will not be feasible and 
alternatives will have to be identified, such as consideration of a reduction in the 
development footprint and detailed project design in a manner that significantly 
minimise as far as possible the disturbance of the number of protected cultural and 
natural trees at the site, the heritage and aquatic features. Otherwise, a more suitable 
site must be identified. 

• Alternative sources of bulk energy supply for the proposed SEZ site should be further 
investigated and it reasonably be confirmed that no other sustainable and affordable 
energy supply solution exists, confirmed by ESKOM. The mere fact that the site is 
located within the coal belt cannot be the main reason for developing another coal-
fired power station as energy source for the SEZ development. Maximising renewable 
energy as well as the use of other off-site sources of energy must be considered as a 
condition for the development implementation. The fact that the energy specialist 
could not attend to addressing material concerns poses a risk for the entire 
development. Coal supply by mines in the area needs to be guaranteed for the life of 
the project (in excess of 80-years) and if not, other sources of coal must be secured. A 
clean - coal fired power station that is based on the best available technologies for 
such a power station must be tabled and assessed. Furthermore, the EAP supports the 
statement by the Climate Change Specialist that a Thermal Power Station without 
carbon storage and the necessary abatement equipment should not be considered. 
The investors have already indicated in the comments, refer to Appendix G that they 
do not support the requirement of carbon storage by the climate change specialist. 

• An avifauna assessment (Bird Study) must be undertaken to verify flight paths and 
raptors which may nest on the proposed project site and the detailed development 
design must take cognisance of this and mitigation measures proposed by a specialist 
must be implemented.  

• Two species of sensitive protected bat species and invertebrates have been 
highlighted by I&APs as breeding and occurring on the proposed site (mopani worms) 
and this needs to be verified and addressed by a specialist and must be considered in 
any detail development design and mitigation measures applied as specified by a 
specialist. This has not been addressed nor updated by the Biodiversity specialist and 
is considered critical.  

• Specialist recommendations made in this EIA report and in the respective specialist 
studies should be updated to include all anticipated impacts as may also be identified 
during plant specific environmental impact assessments for authorisation, to interpret 
the cumulative impacts of the entire development once operational.  

• Site-specific EIAs, permits, and licences for bulk infrastructure services and specific 
investor industrial plants need to be undertaken and be authorised prior to 
development taking place. No site clearance of the area should be allowed until 
investors have secured their respective licenses, permits and conditions for 
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development to prevent ecological degradation of the site, if there is not certainty 
that the individual plants will proceed. 

• The risks associated with acid rain from the proposed SEZ needs to be investigated 
and assessed by the air quality specialist and modelled. The impact thereof and 
proposed mitigation measures should also inform a decision on the authorisation of 
the SEZ subsequent plant specific environmental authorisations.  

• In terms of the Occupational Health and Safety Act, 1993 a major hazardous 
installation study should be considered for all investor plants if LEDET grants 
environmental authorisation. 

• Water Use Licenses need to be applied for and issued for the development.  

• An Environmental Control Officer must be appointed to oversee, manage, and 
monitor the site clearance and development phase and operational phase of the SEZ 
development. 

• A decision endorsed by the applicant and operator must be in place in terms of funding 
and managing the operational compliance and risks as well as a sustainable 
environmental end state of the development. This means that a financial provision 
needs to be included as part of the conditions before site clearance can commence. 

• The Present Ecological State (PES) of all the wetlands and pans in the region was not 
assessed, nor was the role of these wetlands in the recharge of the surface water and 
groundwater systems. A wetland impact assessment addressing PES must be 
completed. 

• An agricultural impact assessment needs to be undertaken for the operational phase 
of the proposed MMSEZ. 

• A cost benefit analysis of the entire SEZ in an economic impact assessment must be 
undertaken to identify and finally confirm the benefits for jobs, the mineral 
beneficiation itself and the risk of developing such a large metallurgical complex and 
its impacts that it may have on the other industries in South Africa. 

• Detailed geotechnical investigations must be conducted prior to development as a 
basis for the detailed design of developments and structures. 

• To have effective and meaningful public and community meetings, due to Covid-19, 
physical meetings should still be undertaken with traditional communities and the 
public once the alert levels has been adjusted, after 15 February 2021. This was not 
confirmed nor rejected by LEDET whether these can still proceed or not. 

 
The validity of Environmental Authorisation by the competent authority, LEDET should be 10-
years. 
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ACRONYM  EXPLANATION  

PGDS Provincial Growth and Development Strategy 
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TERMS 

TERM  EXPLANATION  

Alternatives Defined in the Regulations as different means of meeting the general 
purpose and requirements of the activity, which may include 
alternatives to:  

• The property on which, or location where, it is proposed to 
undertake the activity; 

• The type of activity to be undertaken; 

• The design or layout of the activity; 

• The technology to be used in the activity or process 
alternatives; 

• The operational aspects of the activity; and 

• The option of not implementing the activity. 

Aquifer An aquifer is an underground layer of water-bearing permeable rock 
or unconsolidated materials (gravel, sand, silt or clay) from which 
groundwater can be abstracted. 

Biodiversity The variability among living organisms from all sources, including 
terrestrial, marine and other aquatic ecosystems, and the ecological 
complexes of which they are part; this includes diversity within 
species, between species and of ecosystems. 

Biosphere Reserve Areas identified either on terrestrial or marine ecosystems (or both) 
that are internationally recognised under the framework of 
UNESCO’s Man and Biosphere (MAB) programme. 

Catchment The land area drained by a river and its tributaries. 

Environmental 
Authorisation 

The authorisation by a competent authority of a listed or specified 
activity in terms of NEMA. It includes a similar authorisation 
contemplated in a specific environmental management Act. 

Indigenous 
Vegetation 

Vegetation consisting of indigenous plant species occurring naturally 
in an area, regardless of the level of alien infestation and where the 
topsoil has not been lawfully disturbed during the preceding ten 
years. 

Industrial Complex An area used or zoned for industrial purposes, including bulk storage, 
manufacturing, processing or packaging purposes. 
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TERM  EXPLANATION  

Integrated Water 
Use Licence 

A water use licence that combines both non-waste-discharge 
(Section 21 (a), (b), (c), (i) and (k) water uses) and waste-discharge-
related water uses in a single licence. 

Intermodal Involving two or more different modes of transport in conveying 
goods. 

National Protected 
Area Expansion 
Strategy (NPAES) 

South Africa's national strategy for expansion of the protected area 
network led by the Department of Environmental Affairs and 
developed in collaboration with national and provincial conservation 
authorities. The NPAES sets targets for protected area expansion, 
provides maps of the most important areas for protected area 
expansion, and makes recommendations on mechanisms for 
protected area expansion. Focus areas for protected area expansion 
are identified in the NPAES. They are large, intact, unfragmented 
areas of high importance for land-based protected area expansion, 
suitable for the creation or expansion of large protected areas.  

New Order Mining 
Right 

Mining right granted under the Mineral and Petroleum Resources 
Development Act, 2002 (Act 208 of 2002). 

Non-Renewable 
Energy 

Non-renewable energy comes from sources that will run out or will 
not be replenished in our lifetimes – or even in many, many lifetimes. 
Most non-renewable energy sources are fossil fuels: coal, petroleum 
and natural gas. 

Protected Area Protected areas contemplated in Section 9 of the NEMPAA, the core 
area of a Vhembe biosphere reserve and their buffer zones.  

Renewable Energy Energy that is generated from natural processes that are 
continuously replenished. This includes sunlight, geothermal heat, 
wind, tides, water, and various forms of biomass. This energy cannot 
be exhausted and is constantly renewed. 

Servitude A registered right that a person has over the immovable property of 
another.  

Settlement The totality of a human community – whether city, town or village – 
with all the social, material, organisational, spiritual and cultural 
elements that sustain it.  
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TERM  EXPLANATION  

Special Economic 
Zone 

Special Economic Zones (SEZs) are geographically designated areas of 
a country set aside for specifically targeted economic activities, 
supported through special arrangements (that may include laws) and 
systems that are often different from those that apply in the rest of 
the country. 

Wetland 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.  
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1 INTRODUCTION 

1.1 PROJECT APPLICANT AND PROJECT OVERVIEW 

The Limpopo Provincial Government was requested by the Department of Trade 
and Industry (DTI) to submit areas for evaluation considered as strategic for the 
development of the Limpopo economy through industrialisation. Preliminary 
studies were conducted and the Limpopo province submitted four areas that align 
with potential growth points in the province. 

The Department of Trade and Industry evaluated the submission and approved two 
of the areas for further feasibility investigation, including Musina-Makhado and 
Tubatse. The Limpopo province subsequently motivated that the proposed Musina-
Makhado SEZ will include two components situated at two different locations. The 
Musina-Makhado Special Economic Zone (SEZ) in Limpopo province involves a 
metallurgical and logistics cluster. It consists of two sites, namely one at Antonvilla 
(Site 1) in Musina, where logistics and manufacturing will form the main 
component, and the other approximately 50 km to the south of Musina, referred 
to as the Musina-Makhado/Bokmakierie / southern or designated SEZ site (Site 2), 
focused on the metallurgical and energy cluster.  

The Antonvilla site includes 375 ha that have been secured for Phase 1 and a further 
3 150 ha for Phase 2 (the Phase 1 portion belongs to the Musina municipality and 
the Phase 2 portion is in the process of being transferred from the Department of 
Public Works (DPW) to the municipality).  

Site 2 (which belongs to a Community Property Owner’s Association (CPA)) is the 
subject matter of this report consists of 8 022 ha in total. 

The establishment of a metallurgical cluster in close proximity to the source of raw 
materials, along with a logistics hub in the SEZ with access to markets is considered 
to present a unique opportunity for mineral beneficiation, which is a national key 
government priority. There is clearly a number of down stream and up-stream 
opportunities in the supply chain if the SEZ is located close to a main corridor, in 
this case the North-South Development Corridor.  

As the economies of SADC continue to grow, this will pave the way for South Africa 
to become a key supplier of capital goods to these markets as well as a supplier of 
input materials. Packaging, storage, and distribution will also form part of the SEZ 
logistics cluster. The metallurgic cluster will be located at Site 2 with complenatary 
services and activities earmarked for location at Site 1.  

This report deals specifically with the southern designated SEZ site (Site 2) of the 
Musina-Makhado Special Economic Zone (SEZ). The locality of the two sites is 
indicated below. 
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Figure 1-1: Musina-Makhado SEZ locality 

1.1.1 SPECIAL ECONOMIC ZONES 

The South African Government seeks to transform the local economy into a globally 
competitive industrial economy, built on the full potential of all citizens and 
regions. The Special Economic Zone (SEZ) Programme has been established as one 
of the mechanisms to achieve this objective. The SEZ Programme focuses on much 
more than just building world-class industrial infrastructure but includes building 
robust industrial eco-systems in the host regions (DTi, 2016). 

A SEZ is a geographic portion of a country set aside in terms of the Special Economic 
Zone Act, 2014 (Act 16 of 2014) as amended for the development of specific 
industrial or economic activities, and supported through a range of special 
measures that do not generally apply outside of the zone. 

The SEZs are expected to contribute towards strengthening South Africa’s terms of 
trade through the export of value-added commodities, the creation of stronger 
value chains and provision of much-needed jobs in previously disadvantaged 
regions. 

The SEZ objectives include:  

• To promote the acquisition and development of targeted industrial 
capabilities within the framework of the Industry Policy Action Plan (IPAP), 
New Growth Path and the National Development Plan; 

• To promote beneficiation and value-addition to the country’s minerals and 
other natural resources; 

Musina town 

Makhado town 50 km South 

Musina-
Makhado SEZ 

Antonvilla site 
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• To develop world-class infrastructure required to support the development 
of the targeted industrial activities; 

• To attract relevant foreign and domestic direct investment; 

• To develop certain regions; 

• To promote employment creation; 

• To support urban regeneration and rural development (Limpopo 
Development Plan, 2015); 

• As industrial and economic development tools, SEZs only work over the 
long-term and are not considered suitable as short-term interventions (DTi, 
2012); 

• The typical implications of the development of an SEZ include: 

o The re-organisation of the space economy of the region because of 
the nature, size and potential impact of emerging projects; 

o Potential increase in population due to influx of people seeking 
employment with social and cultural impacts; 

o An increase in the demand for municipal infrastructure services; 
o A potential increase in revenues for the municipality; 
o An increase in the demand for social, economic and other services; 
o Opportunity for inclusive development; 
o Opportunity for the exploitation of other economic opportunities; and 
o Potential Environmental Impacts (Musina, 2015). 

1.1.2 MUSINA-MAKHADO SPECIAL ECONOMIC ZONE 

The proposed Musina-Makhado SEZ is the largest single planned SEZ development 
in the country. Cabinet approved the designation of the Musina-Makhado SEZ in 
July 2017 (LEDA, 2017) and the DTI designated the Musina-Makhado SEZ on 
01 December 2017. 

The Musina-Makhado SEZ is based on two initiatives (Musina, 2015): 

• The location at Musina (northern location) makes it the ideal hub to serve 
as the logistics port to Africa, integral to the North/South Corridor 
development, import, export and beneficiation. The SEZ will also be linked 
to the SIP 17 infrastructure project on regional integration for African 
cooperation and development (Limpopo Development Plan, 2015). 

• Development of the South African Energy and Metallurgical Zone (heavy 
industrial cluster) - Metals beneficiation is to be anchored around the 
Musina-Makhado Corridor SEZ (southern location) overlapping the border 
between the Makhado and Musina municipalities (Limpopo Development 
Plan, 2015). 

The essence of the Musina-Makhado SEZ is: 

The creation of a new industrial hub at the Musina-Makhado SEZ, which is part of 
the Trans-Limpopo Spatial Development Initiative, situated at two locations, each 
with its own unique industrial focus, as described in more detail later on.  
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Attracting appropriate foreign and domestic direct investment to promote the 
following industrial activities: 

• Mineral beneficiation: metallurgical cluster (Lime, steel, silica, etc.) and 
petro-chemical cluster (processing); 

• Agro-processing: food industries; 

• Logistics: inter-modal hub - rail, road and air transport links; and 

• Other non-core industries: endless opportunities (Musina, 2015). 
 

1.1.3 MUSINA-MAKHADO SEZ (SOC) 

Musina-Makhado Special Economic Zone SOC (MMSEZ SOC) is an entity mandated 
to develop and operate the Musina-Makhado Special Economic Zone (MMSEZ) in 
terms of the SEZ Act 16 of 2014, with the main purpose of promoting the Nation’s 
economic growth. The South African Government through the Department of Trade 
and Industry (DTI) designated the MMSEZ located in the Limpopo Province.  

1.1.4 LIMPOPO ECONOMIC DEVELOPMENT AGENCY (LEDA) 

The Limpopo Economic Development Agency (LEDA) is the applicant for this 
proposed initiative. LEDA was established in terms of the Limpopo Development 
Corporation Act (Act 5 of 1994, as amended). It is established as an integrated 
platform, culminating from the amalgamation of four historical agencies, namely 
Trade and Investment Limpopo (TIL), the Limpopo Business Support Agency (LIBSA), 
the Limpopo Agricultural Development Corporation (LADC) and the Limpopo 
Economic Development Enterprise (LimDev). 

The establishment of the amalgamated LEDA was officially announced by the 
Premier of the Limpopo Province in February 2010 in the State of the Province 
Address. 

The primary objectives of LEDA are as follows: 

• To be a stimulus and catalyst in enhancing provincial economic capacity; 

• To provide thought leadership by way of circumventing sporadic, 
uncoordinated and disjointed economic development projects, which in 
most cases work in direct contrast with stated policies and the economic 
interests of the province; 

• To seek to organise a more coherent system of economic delivery in the 
province; 

• To act as custodian of policy implementation – assisting government in 
identifying specific high impact projects that will accelerate and sustain 
growth and development, and create productive and sustainable 
employment; 

• To lead government in planning and executing strategies towards shaping 
the future of Limpopo’s economy by shifting from a culture of 
disaggregation to a more collaborative approach.  
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• To pursue an industrialisation trajectory that is responsive to: 
o The promotion of more labour absorbing industrial sectors, with an 

emphasis on tradable labour absorbing goods and services and 
economic linkages that catalyse employment creation; 

o The promotion of a broader based industrialisation path that is 
characterised by greater levels of participation; and 

o The intensification of Limpopo’s industrialisation process and 
movement towards a knowledge and skills-based economy. 

In terms of its mandate, LEDA is responsible for the facilitation and management of 
the planning and development of the Musina-Makhado SEZ. An operator will 
manage all activities inside the Musina-Makhado SEZ. The competent authority for 
this application based on the National Environmental Management Act [NEMA], 
1998 (Act No 107 of 1998) with EIA Regulations, 2014 (as amended on 7 April 2017) 
is the Limpopo Department of Economic Development, Environment and Tourism 
(LEDET). 

1.2 PROJECT MOTIVATION (INCLUDING NEED AND DESIRABILITY) 

One of the objectives of the EIA process is to motivate for ‘the need and desirability 
for the proposed development, including the need and desirability of the activity in 
the context of the preferred development’. The need and desirability of a 
development needs to consider whether it is the right time and right place for 
locating the type of land-use/activity being proposed. Need and desirability is 
therefore equated to the wise use of land, and should be able to answer the 
question of what the most sustainable use of land is. 

The Musina-Makhado SEZ Project is proposed in specific response to a national 
government initiative, namely the Department of Trade and Industry (DTi), in an 
effort to reposition itself in the world economy, established the Industrial 
Development Zones (IDZ) programme. The programme's main focus was to attract 
Foreign Direct Investment and export of value-added commodities. Although, there 
are major achievements with the IDZs there were weaknesses that led to the policy 
review and the new SEZ policy. As a result, the need and desirability of the project, 
from a national perspective, can largely be assimilated from the project’s alignment 
with national government policies, plans and programmes which have relevance to 
planning and production.  

1.2.1 NEED AND DESIRABILITY 

The foundation for a system of cooperative governance in South Africa across the 
three spheres of government is set out in the Constitution of the Republic of South 
Africa, 1996 (Act 108 of 1996), stating that the three spheres should cooperate in 
mutual trust and good faith, including sharing information, consulting on areas of 
common interest, coordinating action and legislation, and avoiding legal 
proceedings against each other. Section 156 sets out the powers and functions of 
local government, Schedule 4 sets out functional areas of concurrent national and 
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provincial legislative competence in which industrial promotion is highlighted, and 
Schedule 5 sets out areas of exclusive provincial jurisdiction.   

In terms of the Bill of Rights, Paragraph 24 Environment of the Constitution of the 
Republic of South Africa, 1996, everyone has the right: 

‘(a)   to an environment that is not harmful to their health or wellbeing; 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 National Development Plan (NDP) offers a long-term development 
perspective. It defines a desired destination and identifies the roles that different 
sectors of society need to play in reaching that goal. The NDP aims to eliminate 
poverty and reduce inequality by 2030. According to the plan, South Africa can 
realise these goals by drawing on the energies of its people, growing an inclusive 
economy, building capabilities, enhancing the capacity of the state, and promoting 
leadership and partnerships throughout society.  

Developing and upgrading capabilities to enable sustainable and inclusive 
development require a new approach and involve: 

• Creating jobs and livelihoods; 

• Expanding infrastructure; 

• Transitioning to a low-carbon economy; 

• Transforming urban and rural spaces; 

• Improving education and training; 

• Providing quality healthcare; 

• Building a capable state; 

• Fighting corruption and enhancing accountability; and 

• Transforming society and uniting the nation. 

The NDP states that long-term shifts in global trade and investment are reshaping 
the world economy and international policy, requiring greater policy focus, 
effective implementation of industrial policies and improved skills development.2 

It is also stated in the NDP that South Africa must tackle the diversification of the 
economy from a range of angles. It needs to build on state capacity to identify 
sectors that will improve export opportunities. In addition, development finance 
can play a crucial role in promoting industrial policy. The government, in 
partnership with the private sector, must identify areas to nurture and support, 

 
2 NDP – 2030 (pg. 31, 155 and 128) 
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develop sensible instruments to support those areas, and implement them 
competently. 

Support and protection should be focused on industries, not firms – hence a reason 
to promote the proposed SEZ. At the same time the government must encourage 
vigorous competition and impose it through competition laws. Critically, industrial 
policy should allow for learnings and for timely exit strategies. 

It is further elaborated that industrial zone developments and trade promotion 
will rely on competitive logistics, services, skills, product capabilities and market 
access through local procurement rules.  

According to the National Strategy for Sustainable Development and Action Plan 
2011–2014 (2011), South Africa aspires to be a sustainable, economically 
prosperous and self-reliant nation state that safeguards its democracy by meeting 
the fundamental human needs of its people, by managing its limited ecological 
resources responsibly for current and future generations, and by advancing 
efficient and effective integrated planning and governance through national, 
regional and global collaboration. 

According to the New Growth Path, there is growing consensus that creating 
decent work, reducing inequality and defeating poverty can only happen through a 
new growth path founded on a restructuring of the South African economy to 
improve its performance in terms of labour absorption as well as the composition 
and rate of growth. To achieve that step, change in growth and transformation of 
economic conditions requires hard choices and a shared determination as South 
Africans to see it through. 

The New Growth Path must provide bold, imaginative and effective strategies to 
create the millions of new jobs South Africa needs. It must also lay out a dynamic 
vision for how we can collectively achieve a more developed, democratic, cohesive 
and equitable economy and society over the medium term, in the context of 
sustained growth. The strategy sets out critical markers for employment creation 
and growth, and identifies where viable changes in the structure and character of 
production can generate a more inclusive and Greener economy over the medium 
to long term. To that end, it combines macro-economic and micro-economic 
interventions. 

Employment creation is the top priority of Government. The New Growth Path 
starts by identifying where employment creation is possible, both within economic 
sectors, as conventionally defined, and in cross-cutting activities. It then analyses 
the policies and institutional developments required to take advantage of these 
opportunities. In essence, the aim is to target our limited capital and capacity at 
activities that maximise the creation of decent work opportunities. To that end, we 
must use both macro and micro-economic policies to create a favourable overall 
environment and to support more labour-absorbing activities. 

Implications for provinces and localities: The Spatial Dimensions of the Growth Path: 
Within metros, too, there are vast disparities and spatial challenges, with townships 
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located far from most employment opportunities. A core task for the New Growth 
Path is to break with this legacy through a coherent approach to spatial 
development backed by strong investment in infrastructure and the identification 
of viable and sustainable opportunities for historically disadvantaged regions. 

National government also adopted a National Infrastructure Plan in 2012. The plan 
aims to transform the South African economic landscape while also driving the 
expansion of jobs and strengthening the delivery of basic services. Investment is 
targeted at improving access to healthcare facilities, schools, water, sanitation, 
housing and electrification, as well as the construction of ports, roads, railway 
systems, electricity plants, hospitals, schools and dams.3  

The plan has identified 18 Strategic Integrated Projects (SIPs), some of which are 
highlighted here.  

SIP 1: Unlocking the northern mineral belt with Waterberg as the catalyst 

The outcomes of SIP 1 are as follows: 

• Unlock mineral resources; 

• Rail, water pipelines, energy generation and transmission infrastructure; 

• Thousands of direct jobs across the areas unlocked; 

• Urban development in Waterberg – first major post-apartheid new urban 
centre will be a green development project; 

• Rail capacity to Mpumalanga and Richards Bay from the north; 

• Shift from road to rail in Mpumalanga from the north; and 

• Logistics corridor to connect Limpopo, Mpumalanga and Gauteng.  

SIP 2: Durban-Free State-Gauteng logistics and industrial corridor 

The objective of SIP 2 is to strengthen the logistics and transport corridor between 
South Africa's main industrial hubs, and to improve access to Durban’s export and 
import facilities. It is estimated that 135 000 jobs will be created in the construction 
of projects in the corridor. Once the projects are completed, a further 85 000 jobs 
are expected to be created by those businesses that use the new facilities.4 The 
specific outcomes of SIP 2 are: 

• Strengthen the logistics and transport corridor between South Africa’s main 
industrial hubs; 

• Improve access to Durban’s export and import facilities; 

• Integrate Free State Industrial Strategy activities into the corridor; 

• New port in Durban; and 

• Aerotropolis around OR Tambo International Airport. 

 
3 South African Government: Official Website: https://www.gov.za/issues/national-infrastructure-plan (based 
on thee summary report of South African National Infrastructure Plan) 
4 South African Government: Official Website: https://www.gov.za/issues/national-infrastructure-plan (based 

on the summary report of South African National Infrastructure Plan) 

https://www.gov.za/issues/national-infrastructure-plan
https://www.gov.za/issues/national-infrastructure-plan
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SIP 17: Regional integration for African cooperation and development 

The outcomes of SIP 17 are to participate in mutually beneficial infrastructure 
projects to unlock long-term socio-economic benefits by partnering with fast-
growing African economies with projected growth ranging between 3% and 10%. 

The projects involving transport, water and energy also provide competitively-
priced, diversified, short and medium- to long-term options for the South African 
economy.  

All these projects complement the Free Trade Area (FTA) discussions to create a 
market of 600 million people in South, Central and East Africa.5 

South Africa’s long-term vision of an equitable society is defined by the National 
Development Plan (NDP). The Industrial Policy Action Plan (IPAP), 2014/15 – 
2016/17 is informed by this vision, and is both framed by and constitutes a key 
pillar of the programmatic perspectives set out in the New Growth Path (NGP). Its 
core objectives remain as set out in the National Industrial Policy Framework 
(NIPF). 

Facilitating diversification beyond our current reliance on traditional commodities 
and non-tradable services. This requires the promotion of increased value-addition 
per capita characterised particularly by movement into non-traditional tradable 
goods and services that are competitive in both export markets and the domestic 
economy.  

The long-term intensification of South Africa’s industrialisation process, and 
movement towards a twenty-first century knowledge economy.  

The promotion of a more labour-absorbing industrialisation path with a particular 
emphasis on tradable labour-intensive goods and services and economic linkages 
that catalyse employment creation.  

The promotion of a broader-based industrialisation path characterised by greater 
levels of participation by historically disadvantaged economic citizens and 
marginalised regions in the mainstream of the industrial economy.  

Contributing to industrial development in Africa, with a strong emphasis on 
building regional productive capabilities. 

The National Freight Logistics Strategy is a response to the freight system’s 
inability to fulfil the demand for the movement of cargo at prices, levels of service, 
quality of service, and at acceptable levels of reliability in a manner that supports 
the national development strategies. The strategy confirms that improvements can 
only be achieved where these specifically provide an integrated systems-level 
approach. This strategy signals a shift toward demand-driven delivery of freight 
logistics services, from a supply approach. The intention has been to develop a 

 
5 South African Government: Official Website: https://www.gov.za/issues/national-infrastructure-plan (based 

on the summary report of South African National Infrastructure Plan) 

https://www.gov.za/issues/national-infrastructure-plan
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freight transport master plan that integrates the planning of government into all 
spheres, public agencies and the private sector, from both an infrastructure and 
operations perspective. The implementation involves emphasis on rural freight 
transport systems from a freight system perspective, and an approach to corridor 
development along certain critical freight routes. 

1.2.2 NEED AND DESIRABILITY OF THE PROJECT FROM A REGIONAL PERSPECTIVE 

The implementation of the proposed project at the preferred location is desirable 
from a regional and local planning perspective which can be demonstrated as 
detailed in the following sections. 

The Limpopo Development Plan (LDP) 2015–2019 builds on the foundations of the 
Limpopo Economic Growth and Development Plan (LEGDP) 2009‐2014 and the 
Limpopo Provincial Growth and Development Strategy (PGDS) 2004‐2008 and 
built on the National Development Plan (NDP). These strategies were reviewed, in 
order to maintain positive momentum for development and to overcome 
shortcomings that were revealed during their implementation cycles.6 

According to the LDP, mining is the dominant sector in the Limpopo provincial 
economy, contributing almost 29% to the value of total production. Mining has 
become considerably more significant during the past 12 years, mainly due to new 
platinum mining developments. It is anticipated that the mining sector could 
become even more dominant in the production structure of the Limpopo provincial 
economy in the foreseeable future. By contrast, the relative contributions of 
manufacturing, as well as trade and tourism have declined. 

It is also stated that the implication for the Limpopo Development Plan is that, in 
addition to the two envisaged Special Economic Zones (SEZs), specific 
manufacturing clusters for appropriate industrial value‐chains should be identified 
to enable the manufacturing sector in Limpopo to be more competitive nationally.  

Although the mining development potential presents valuable growth, cluster 
promotion and employment opportunities within the province, it is just as 
important to promote diversification and multi-skilling of the workforce, in order 
to mitigate the risks of shocks associated with commodity price dips and mine 
closures. 

1.2.3 LIMPOPO DEVELOPMENT PLAN (LDP) 2015-2019 

The Limpopo Development Plan provides a framework for the strategic plans of 
each provincial government department. The LDP makes a case for the investment 
in a strong network of economic infrastructure designed to support economic and 
social objectives. The Limpopo Provincial Government views economic 
infrastructure as a base for economic and social upliftment. As a means to achieve 
this, the provincial government sought to attract investment from overseas 

 
6 Limpopo Provincial Government (2015) Limpopo Development Plan (LDP) Summary 
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investors. Furthermore, to expand business activities in the province, the 
investment opportunities and SMMEs are promoted.  

1.2.4 VHEMBE DISTRICT MUNICIPALITY INTEGRATED DEVELOPMENT PLAN (IDP) 2016/2017 

Service delivery, infrastructure development, socio-economic development, 
poverty and unemployment have been identified as priority areas for the Vhembe 
DM. As part of its mission, the Vhembe DM has identified sustainable socio-
economic development and service delivery as a means of addressing poverty and 
unemployment. 

The development of the Musina-Makhado SEZ southern site would contribute 
towards employment creation, both directly and indirectly, which could contribute 
somewhat towards reducing unemployment and poverty levels within the District.  

1.2.5 MUSINA LOCAL MUNICIPALITY INTEGRATED DEVELOPMENT PLAN (IDP) 2016/2017 

The Musina LM has a dualistic economy comprising a commercial component 
located in Musina (urban area) and non-commercial component. Development 
constraints encountered in respect of the non-commercial component, within 
which the Musina-Makhado SEZ southern site is proposed, include, amongst 
others, the following: 

• The natural resource base and economy does not have the capacity to 
support the total population, forcing a large percentage of the labour force 
to seek employment opportunities outside of the municipality. 

• The low levels of income from the formal sector forced a portion of the 
population still residing in the area to enter and participate in informal and 
marginal activities. 

• The low level of income also implies low levels of buying power and, 
therefore, few opportunities for related activities such as trade. This in turn 
supports the leakage of buying power since there are fewer local outlets to 
buy from. 

• The economic relationship between the settlements in the municipality and 
Musina CBD are not strong. 

• Employment opportunities in Musina should also benefit people from the 
other settlements. 

• There is a shortage of job opportunities and job creation in the area. 

1.2.6 RECEPTIVENESS OF THE PROPOSED PROJECT SITE TO DEVELOPMENT OF THE MUSINA-
MAKHADO SEZ SOUTHERN SITE 

The overarching objective of the Musina-Makhado SEZ southern site is to maximise 
processing and utilisation of minerals by beneficiation, while minimising 
infrastructure, operational and maintenance costs, as well as social and 
environmental impacts. From a regional site selection perspective, the Limpopo 
region is considered to be favourable for the development of these developments 
due to the mineral resources. Due to the nature of the project, the location of the 
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facility is largely dependent on technical and environmental factors such as coal 
resources (i.e. the fuel source), availability of developable land, and access to the 
electricity grid. 

From a local perspective, the project site has been confirmed as being technically 
suitable for the development due to its proximity to the coal resources, site access 
(i.e. to facilitate the movement of machinery and vehicles during the construction 
and operation phase), land availability (i.e. the land is available for the intended 
use) and the extent of the site (i.e. the land parcel is able to accommodate the 
approximate 8 000 ha required for the project, enabling optimal placement of 
infrastructure, while considering potential environmental sensitivities). 

1.2.7 SOCIO-ECONOMIC BENEFITS 

The development of the Musina-Makhado SEZ southern site has the potential to 
result in a number of socio-economic benefits. Such benefits would accrue at a 
local, regional and national level. 

The development of the Musina-Makhado SEZ southern site could be expected to 
contribute positively towards increased electricity supply, GDP and new 
employment opportunities. More specifically, such employment opportunities 
would be formalised, and would be generated outside of the Musina and Makhado 
CBDs. The creation of new employment opportunities is also encouraged. 

1.2.8 EMPLOYMENT CREATION 

A third of the working age population in the Musina Local Municipality is 
unemployed. The development of the Musina-Makhado SEZ southern site will 
improve this situation and positively impact the community. This will improve the 
socio-economic well-being of the benefitting population, albeit for a temporary 
period. The demand for supporting services and other goods and services to be 
created as a result of multiplier effects will also lead to the creation of additional 
jobs, increasing the positive effect on employment in the region. 

1.2.9 POSITIVE IMPACT ON SKILLS DEVELOPMENT 

Skills are imperative for satisfying job requirements and adequately performing 
tasks that ultimately boost the economy. The construction of the project requires 
a variation of skill sets ranging from semi-skilled construction workers to highly 
skilled engineers. Employees who are new to the market will develop and attain 
new skills, whilst workers adept in particular skills will sharpen their abilities. In 
addition, the employees will improve their marketability for future employment 
and will be perceived positively by future employers.  

The employment opportunities generated during the operation of the project will 
also have a positive impact on skills for benefitting employees. Furthermore, as 
production and consumption effects filter through the economy creating a demand 
for additional labour, human resources will be trained and skilled within aligned 
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industries. Ultimately, the Musina-Makhado SEZ southern site will lead to 
enhanced skills through training and experience in the wider national economy. 

1.2.10 POSITIVE IMPACT ON HOUSEHOLD INCOME 

Over half the population of the Musina Local Municipality are classified as low-
income earners and an increase in disposable income often means that benefiting 
households (who are also consumers) have the opportunity to make a wider variety 
of lifestyle choices. In the context of the Musina-Makhado SEZ southern site, 
workers employed during construction and operation as well as their households 
will increase the income of their respective households and can expect an 
improvement in their quality of life and standards of living. The increase in income 
will assist in access to health care, recreational facilities and leisure. It is likely that 
households will benefit from increased income likely to spread across South Africa; 
however, some of the benefits will centre locally. 

1.2.11 INCREASE IN PRODUCTION AND GDP-R 

The construction phase of the project will involve activities such as engineering and 
design, site and infrastructure development, construction of buildings and facilities, 
civil engineering works, and other business activities related to the construction of 
the power station. The economic impact arising from the initial investment will be 
felt throughout the economy with windfall effects benefitting related sectors in the 
economy. These various impacts or spill-over effects will spread throughout the 
economy, contributing to heightened production levels. The initial investment will 
give rise to a production effect where manufacturers and suppliers of goods and 
services would experience the need to expand current production levels by 
ramping up employee numbers and operations. Down-the-line effects will produce 
a consumption-induced effect on the wider economy as total salaries paid-out 
rises; consumer expenditure will lift, thereby raising the sales of goods and services 
in the surrounding economy. 

The proposed development will also provide sustainable increased revenue to the 
local government in the form of property rates and taxes. It will further supplement 
the revenue derived from national government. Moreover, national government 
will derive tax-related revenue such as Value-Added Tax (VAT), payroll and income 
taxes. This is as a result of the employment that will be created and the resultant 
income that will be earned. The increased revenue from the project may assist the 
Musina Local Municipality’s moneys requirements, whereby constituencies may 
utilise it for public services, such as addressing the housing backlog and service 
delivery. Overall, the allocation of government revenue should improve socio-
economic conditions of the population. 

1.3 REQUIREMENTS FOR AN ENVIRONMENTAL IMPACT ASSESSMENT 

As noted above, in terms of the EIA Regulations promulgated under Chapter 5 of 
the NEMA published in GN R982, R983, R984 and R985 on 4 December 2014 and 
enforced on 8 December 2014, a full scoping and EIA process is required for the 
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proposed project. The need for the full scoping and EIA is triggered by, amongst 
others, the inclusion of Activity 2 listed in GN R984 (Listing Notice 2): 

‘15: The clearance of an area of 20 hectares or more of indigenous vegetation, 
excluding where such clearance of indigenous vegetation is required for— 
(i) the undertaking of a linear activity; or 

(ii) maintenance purposes undertaken in accordance with a maintenance 
management plan.’ 

The purpose of this high-level EIA is to identify, assess and report on any potential 
impacts the proposed project, if implemented, may have on the receiving 
environment. The environmental assessment therefore needs to show the 
Competent Authority what the consequences of their choices will be in terms of 
impacts on the biophysical and socio-economic environment and how such impacts 
can be, as far as possible, enhanced or mitigated and managed as the case may be. 

1.4 EIA TEAM 

As previously noted, Delta BEC has been appointed by LEDA to undertake the EIA 
required for the proposed project. A public participation process (PPP) forms an 
integral part of the Environmental Assessment process and assists in identifying 
issues and possible alternatives to be considered during the EIA process. Delta BEC 
is undertaking the PPP for this EIA.  

This team includes a number of specialists which have either been involved to date, 
or are planned to provide inputs during the EIA process. 

1.5 DETAILS AND EXPERTISE OF THE EAP 

Mr Nico-Ronaldo Retief is a professional water, ecological biodiversity and visual 
specialist with emphasis on biodiversity and zoology. He has undertaken numerous 
mining-related, environmental and ecological assessments, wetland studies and 
water quality specialist studies as well as visual impact assessments. He is 
registered with the South African Council for Natural Scientific Professions 
(SACNASP) and EAPASA. For more information, please refer to Table 1-1. 

                           Table 1-1: Details of the Specialist (EAP) 

SPECIALIST 

 

Nico-Ronaldo Retief 

QUALIFICATIONS MSc Zoology (University of Johannesburg) 

EXPERIENCE Flora and Fauna Habitat Surveys 

Water Quality Assessments (Biomonitoring) 

Wetland Assessments 

Visual Impact Studies 

Aquatic Assessments and Biomonitoring 

Mining and Water Specialist 
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SPECIALIST 

 

Nico-Ronaldo Retief 

16 years’ experience 

AFFILIATION/ 

REGISTRATION 

SACNASP 

Professional Natural Scientist 005636 

EAPASA (2019/181) 

ADDRESS PO Box 11375, Maroelana, 0161 

TEL 012 368 1850 

EMAIL Ronaldo.retief@deltabec.com 

SIGNATURE 

 

DATE 2 August 2020 

 

1.6 OBJECTIVES OF THE EIA REPORT 

This EIA Report was preceded by a comprehensive scoping process. During the 
scoping phase, the Scoping Report was made available to interested and affected 
parties (I&APs) and stakeholders for longer than a 30-day comment period until 
December 2018. The comments received from stakeholders during the 30-day 
review of both the Scoping Report were incorporated into the Scoping Report 
(where required), and the finalised Scoping Report was submitted to the LEDET in 
January 2019, in accordance with Regulation 21(1) of the 2014 NEMA EIA 
Regulations, for decision-making in terms of Regulation 22 of the 2014 NEMA EIA 
Regulations. The LEDET accepted the finalised Scoping Report and Plan of Study for 
EIA on 30 May 2019, which marked the end of the scoping phase, after which the 
EIA process moved into the impact assessment and reporting phase.  

This EIA Report will be released to stakeholders for a 30-day review period. All 
comments received will be included in the finalised EIA Report, which will be 
submitted to LEDET for decision-making. 

The primary objective of this EIA Report is to present stakeholders, I&APs and the 
Competent Authority, the LEDET, with an overview of the predicted impacts and 
associated management actions required to avoid or mitigate the negative impacts, 
or to enhance the benefits of the proposed project. 

In broad terms, the 2014 NEMA EIA Regulations (GN R982) stipulate that the EIA 
process must be undertaken in line with the approved Plan of Study for the EIA, and 
that it must include a description of the potential environmental impacts, 
mitigation and closure outcomes, as well as the residual risks of the proposed 
activity. 
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Based on the 2014 NEMA EIA Regulations, as amended, the objectives of the EIA 
Process are to: 

• Determine the policy and legislative context within which the activity is 
located and note 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 the degree to which these impacts (a) can be reversed, (b) 
may cause irreplaceable loss of resources, and (c) 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 avoid, manage or mitigate identified impacts, 
and identify residual risks that need to be managed and monitored. 

In terms of legal requirements, a crucial objective of the EIA Report is to satisfy the 
requirements of Appendix 3 of the 2014 NEMA EIA Regulations (as noted in 
Regulation 23 (3) of the GN R982). This section regulates and prescribes the content 
of the EIA Report and specifies the type of supporting information that must 
accompany the submission of the EIA Report to the Competent Authority. An 
overview of where the requirements of Appendix 3 of the 2014 NEMA EIA 
Regulations are addressed in this EIA Report is presented in Table 1-2. 

As noted in Regulation 23 (4) of the GN R982, the EMPr that is required as part of 
the EIA process is provided to comply with the requirements outlined in Appendix 
4 of the 2014 NEMA EIA Regulations, as well as the requirements of LEDET’s 
acceptance of the Scoping Report and Plan of Study for EIA.  

Furthermore, this EIA process is designed to satisfy the requirements of Regulations 
41, 42, 43 and 44 of the 2014 NEMA EIA Regulations relating to the PPP and, 
specifically, the registration of I&APs and recording of submissions from I&APs. All 
I&APs on the current database for this EIA will be informed of the release of the EIA 
Report for a 50-day comment period. All comments received will be recorded and 
addressed in the finalised EIA Report (as applicable) for submission to the 
authorities for decision-making. 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 70 of 996 
 

1.6.1 GN 982 (APPENDIX 3) 

Table 1-2: Report content requirements in terms of Regulation 21 of GN 982 (Appendix 3) 

REGULATORY REQUIREMENTS IN TERMS OF REGULATION 21 OF 
GN 982 

SECTION 3 

SECTION IN 
REPORT 

(a) Details of: Section 1.5 

(iii) The EAP who prepared the report 

(iv) The expertise of the EAP, including a curriculum vitae 

(b) the location of the development footprint of the activity on the 
approved site as contemplated in the accepted scoping report, 
including: 

Chapter 2 

(i) The 21-digit Surveyor General code of each cadastral land 
parcel 

(ii) Where available, the physical address and farm name 

(iii) Where the required information in items (i) and (ii) is not 
available, the coordinates of the boundary of the property or 
properties 

(c) A plan which located the proposed activity or activities applied 
for at an appropriate scale, or, if it is –  

Chapter 1 

 

Chapter 2 
(i) A linear development, a description and coordinated of the 

corridor in which the proposed activity or activities is to be 
undertaken 

(ii) On land where the property has been defined, the 
coordinates within which the activity is to be undertaken 

(d) A description of the scope of the proposed activity, including –  Chapter 4 

(i) All listed and specified activities triggered and being applied 
for; and 

(ii) A description of the associated structures and infrastructure 
related to the development; 

(e) a description of the policy and legislative context within which 
the development is located and an explanation of how the 
proposed development complies with and responds to the 
legislation and policy context; 

Chapter 4 

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

Chapter 1 
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REGULATORY REQUIREMENTS IN TERMS OF REGULATION 21 OF 
GN 982 

SECTION 3 

SECTION IN 
REPORT 

(g) a motivation for the preferred development footprint within the 
approved site as contemplated in the accepted scoping report; 

Chapter 1 

Chapter 2 

Chapter 3 

(h) a full description of the process followed to reach the proposed 
development footprint within the approved site as 
contemplated in the accepted scoping report, including: 

Chapter 1 

Chapter 4 

Chapter 5 

(i) details of the development footprint alternatives 
considered; 

 

(ii) details of the public participation process undertaken in 
terms of Regulation 41 of the Regulations, including copies 
of the supporting documents and inputs; 

 

(iii) a summary of the issues raised by interested and affected 
parties, and an indication of the manner in which the issues 
were incorporated, or the reasons for not including them; 

Chapter 4 

(iv) the environmental attributes associated with the 
development footprint alternatives focusing on the 
geographical, physical, biological, social, economic, heritage 
and cultural aspects; 

 

(v) the impacts and risks identified including the nature, 
significance, consequence, extent, duration and probability 
of the impacts, including the degree to which these 
impacts—  

(aa) can be reserved 

               (bb) may cause irreplaceable loss of resources 

               (cc) can be avoided, managed or mitigated 

Chapter 6 

(vi) the methodology used in determining and ranking the 
nature, significance, consequences, extent, duration and 
probability of potential environmental impacts and risks  

Chapter 4 

(vii)  positive and negative impacts that the proposed activity and 
alternatives will have on the environment and on the 
community that may be affected, focusing on the 
geographical, physical, biological, social, economic, heritage 
and cultural aspects; 

Chapter 5 

Chapter 6 

Chapter 7 
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REGULATORY REQUIREMENTS IN TERMS OF REGULATION 21 OF 
GN 982 

SECTION 3 

SECTION IN 
REPORT 

(viii) the possible mitigation measures that could be applied and 
level of residual risk; 

Chapter 6 

(ix) if no alternative development footprints for the activity were 
investigated, the motivation for not considering such; and 

Chapter 5 

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

Chapter 5 

(i) a full description of the process undertaken to identify, assess 
and rank the impacts the activity and associated structures and 
infrastructure will impose on the preferred development 
footprint on the approved site as contemplated in the accepted 
scoping report through the life of the activity, including— 

Chapter 6 

(i) a description of all environmental issues and risks that were 
identified during the environmental impact assessment 
process; and 

(ii) an assessment of the significance of each issue and risk and 
an indication of the extent to which the issue and risk could 
be avoided or addressed by the adoption of mitigation 
measures; 

(j) an assessment of each identified potentially significant impact 
and risk, including— 

Chapter 6 

Chapter 7 

(i) cumulative impacts; 
Chapter 6 

Chapter 7 

(ii) the nature, significance and consequence of the impact and 
risk; 

Chapter 6 

Chapter 7 

(iii) the extent and duration of the impact and risk; Chapter 6 

Chapter 7 

(iv) the probability of the impact and risk occurring; Chapter 6 

Chapter 7 

(v) the degree to which the impact and risk can be reversed; Chapter 6 

Chapter 7 
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REGULATORY REQUIREMENTS IN TERMS OF REGULATION 21 OF 
GN 982 

SECTION 3 

SECTION IN 
REPORT 

(vi) the degree to which the impact and risk may cause 
irreplaceable loss of resources; and 

Chapter 6 

Chapter 7 

(vii) the degree to which the impact and risk can be mitigated; Chapter 6 

Chapter 7 

(k) where applicable, a summary of the findings and 
recommendations of any specialist report complying with 
Appendix 6 to these Regulations and an indication as to how 
these findings and recommendations have been included in the 
final assessment report; 

Chapter 6 

(l) an environmental impact statement which contains— Chapter 7 

(i) a summary of the key findings of the environmental impact 
assessment; 

Chapter 7 

(ii) a map at an appropriate scale which superimposes the 
proposed activity and its associated structures and 
infrastructure on the environmental sensitivities of the 
preferred development footprint on the approved site as 
contemplated in the accepted scoping report indicating any 
areas that should be avoided, including buffers; and 

Chapter 7 

(iii) a summary of the positive and negative impacts and risks of 
the proposed activity and identified alternatives; 

Chapter 7 

(m) based on the assessment, and where applicable, 
recommendations from specialist reports, the recording of 
proposed impact management outcomes for the development 
for inclusion in the EMPr as well as for inclusion as conditions of 
authorisation; 

Chapter 7 

(n) the final proposed alternatives which respond to the impact 
management measures, avoidance, and mitigation measures 
identified through the assessment; 

Chapter 7 

(o) any aspects which were conditional to the findings of the 
assessment either by the EAP or specialist which are to be 
included as conditions of authorisation; 

Chapter 6 

Chapter 7 

(p) a description of any assumptions, uncertainties and gaps in 
knowledge which relate to the assessment and mitigation 
measures proposed; 

Chapter 7 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 74 of 996 
 

REGULATORY REQUIREMENTS IN TERMS OF REGULATION 21 OF 
GN 982 

SECTION 3 

SECTION IN 
REPORT 

(q) a reasoned opinion as to whether the proposed activity should 
or should not be authorised, and if the opinion is that it should 
be authorised, any conditions that should be made in respect of 
that authorisation; 

Chapter 7 

(r) where the proposed activity does not include operational 
aspects, the period for which the environmental authorisation is 
required and the date on which the activity will be concluded and 
the post construction monitoring requirements finalised; 

Chapter 7 

(s) an undertaking under oath or affirmation by the EAP in relation 
to— 

Appendix B 

(i) the correctness of the information provided in the reports; Appendix B 

(ii) the inclusion of comments and inputs from stakeholders and 
I&Aps; 

Appendix B 

(iii) the inclusion of inputs and recommendations from the 
specialist reports where relevant; and 

Appendix B 

(iv) any information provided by the EAP to interested and 
affected parties and any responses by the EAP to comments 
or inputs made by interested or affected parties; 

Appendix C - H 

(t) where applicable, details of any financial provision for the 
rehabilitation, closure, and ongoing post decommissioning 
management of negative environmental impacts; 

N/A 

Appendix J 

(u) an indication of any deviation from the approved scoping report, 
including the plan of study, including— 

N/A 

(i) any deviation from the methodology used in determining the 
significance of potential environmental impacts and risks; 
and 

N/A 

(ii) a motivation for the deviation; N/A 

(v) any specific information that may be required by the competent 
authority; and 

N/A 

(w)  any other matters required in terms of Section 24(4)(a) and (b) 
of the Act. 

 

N/A 
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2 PROJECT DESCRIPTION 

This chapter provides an overview of the conceptual project design and an 
overview of the site and technology selection process for the proposed Musina-
Makhado SEZ Designated Site or Southern Site. 

The purpose of this chapter is to present sufficient project information to inform 
the EIA process in terms of design parameters applicable to the project. However, 
the project description (and design) used in this EIA process assumes a worst-case 
scenario, where the maximum development footprint and requisite infrastructure 
is considered. Consequently, should any changes in project design be affected, such 
changes will only serve to reduce the overall infrastructure requirement and/or 
development footprint. The facilities illustrated below indicate proposed 
infrastructure and once the investors for the proposed site has been confirmed, 
they will have to undertake their own respective environmental impact 
assessments for their respective plants. The current layout is indicative; however, 
it assumes cumulative impacts for such a type of development on the designated 
site.  

2.1 SITE SELECTION 

The strategic location of the Musina-Makhado SEZ southern site and its close 
proximity to the main land-based route into SADC and the African continent, 
together with supporting incentives and a good logistics backbone, will make it the 
location of choice for investment in the mineral beneficiation, agro-processing 
industries and provide job opportunities to the Limpopo province currently in need 
of jobs and skills development. 

2.2 KEY COMPONENTS OF THE MUSINA-MAKHADO SEZ SOUTHERN SITE 

2.2.1 COKING PLANT 

2.2.1.1 Description 

Coke is used in the manufacture of steel in a blast furnace. The purpose of a steel 
blast furnace is to chemically reduce and physically convert iron oxides into liquid 
iron called hot metal. The blast furnace is a huge, steel stack lined with refractory 
brick, where iron ore, coke and limestone are dumped into the top, and pre-heated 
air is blown into the bottom. 

A world-class blast furnace operation demands the highest quality of raw materials, 
operation and operators. Coke is the most important raw material fed into the blast 
furnace in terms of its effect on blast furnace operation and hot metal quality. A 
high-quality coke should be able to support a smooth descent of the blast furnace 
burden with as little degradation as possible while providing the lowest amount of 
impurities, highest thermal energy, highest metal reduction, and optimum 
permeability for the flow of gaseous and molten products. Introduction of high-
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quality coke to a blast furnace will result in lower coke rate, higher productivity and 
lower hot metal cost. 

2.2.1.2 Typical image/illustration of a coking plant 

 
Figure 2-1: Illustration of a typical coke oven/plant 

2.2.1.3 High-level process description 

The coke-making process involves carbonisation of coal to high temperatures 
(1 100°C) in an oxygen-deficient atmosphere in order to concentrate the carbon. 
The commercial coke-making process can be broken down into two categories:  

a) By-product coke-making.   
b) Non-recovery/heat recovery coke-making.  

A brief description of each coking process is presented below. 

Wet-charge, by-product coke oven battery  

The entire coke-making operation comprises the following steps. 

Before carbonisation, the selected coals from specific mines are blended, 
pulverised and oiled for proper bulk density control.  

The blended coal is charged into a number of slot type ovens wherein each oven 
shares a common heating flue with the adjacent oven.  

Coal is carbonised in a reducing atmosphere and the off-gas is collected and sent to 
the by-product plant where various by-products are recovered. Hence, this process 
is called by-product coke-making. 

The coal-to-coke transformation takes place as follows: 
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The heat is transferred from the heated brick walls into the coal charge. From about 
375 °C to 475 °C, the coal decomposes to form plastic layers near each wall. At 
about 475 °C to 600 °C, there is a marked evolution of tar, and aromatic 
hydrocarbon compounds, followed by re-solidification of the plastic mass into 
semi-coke. At 600 °C to 1 100 °C, the coke stabilisation phase begins. This is 
characterised by contraction of coke mass, structural development of coke and final 
hydrogen evolution. During the plastic stage, the plastic layers move from each wall 
towards the centre of the oven trapping the liberated gas and creating in gas 
pressure build up which is transferred to the heating wall. Once, the plastic layers 
have met at the centre of the oven, the entire mass has been carbonised. The 
incandescent coke mass is pushed from the oven and is wet or dry quenched prior 
to its shipment to the blast furnace. 

Non-recovery/heat recovery coke production 

In non-recovery coke plants, originally referred to as beehive ovens, the coal is 
carbonised in large oven chambers. The carbonisation process takes place from the 
top by radiant heat transfer and from the bottom by conduction of heat through 
the sole floor. Primary air for combustion is introduced into the oven chamber 
through several ports located above the charge level in both pusher and coke side 
doors of the oven. Partially combusted gases exit the top chamber through down 
comer passages in the oven wall and enter the sole flue, thereby heating the sole 
of the oven. Combusted gases collect in a common tunnel and exit via a stack which 
creates a natural draft in the oven. Since the by-products are not recovered, the 
process is called non-recovery coke making. In one case, the waste gas exits into a 
waste heat recovery boiler which converts the excess heat into steam for power 
generation; hence, the process is called heat recovery coke-making. 

2.2.1.4 Inputs 

The inputs to a coke plant are: 

• Coal; 

• Water; and 

• Energy (electrical and gas).  

2.2.1.5 Outputs 

The outputs from the plant are as follows: 

• Coke; 

• Excess heat, which can be converted into steam for power generation; 

• Wastewater; and 

• Tar sludge (1.1 kg/tonne of coal used), which can partly be re-introduced 
into the ovens.  

2.2.1.6 Pollutants 

Modern processes filter out pollutants, typically:  
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• Atmospheric emissions: 
o Particulate matter (dust); 
o Sulphur dioxide (S02); 
o Nitrogen oxides (NOx);  
o Fugitive emissions in volatile compounds (e.g. poly-aromatic 

hydrocarbons, dioxins), carbon monoxide emissions); 

• Hazardous waste: 
o Sludge not used in ovens.  

2.2.2 THERMAL POWER PLANT 

2.2.2.1 Description of plant 

A thermal power station is a power plant in which heat energy is converted to 
electric power. In most of the places in the world, the turbine is steam-driven. 
Water is heated, turns into steam and spins a steam turbine which drives an 
electrical generator. 

The source of heat can be: 

• Fossil fuels (coal, gas); 

• Nuclear; 

• Geothermal; 

• Solar thermal electric; 

• Biomass-fuelled; and 

• Waste incineration plants. 

Non-nuclear thermal power plants, particularly fossil-fuelled plants, which do not 
use co-generation, are sometimes referred to as conventional power plants. Power 
plants burning coal, fuel oil, or natural gas are often called fossil fuel power plants. 
Only fossil fuel power plants will be considered for the precinct. Almost all coal, 
nuclear, geothermal, solar thermal electric and waste incineration plants, as well 
as many natural gas power plants, are thermal. Natural gas is frequently combusted 
in gas turbines as well as boilers.  

The waste heat from a gas turbine, in the form of hot exhaust gas, can be used to 
raise steam, by passing this gas through a Heat Recovery Steam Generator (HRSG), 
the steam is then used to drive a steam turbine in a combined cycle plant that 
improves overall efficiency. Commercial electric utility power stations are usually 
constructed on a large scale and designed for continuous operation. Virtually all 
electric power plants use three-phase electrical generators to produce alternating 
current (AC) electric power at a frequency of 50 Hz or 60 Hz. 

The energy efficiency of a conventional thermal power station, considered as 
energy produced as a percentage of the heating value of the fuel consumed, is 
typically 33% to 50%. As with all heat engines, their efficiency is limited, and 
governed by the laws of thermodynamics in practice. The energy of a thermal 
power plant not utilised in power production must leave the plant in the form of 
heat to the environment. This waste heat can go through a condenser and be 
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disposed of with cooling water or in cooling towers. If the waste heat is instead 
utilised for district heating, it is called co-generation. An important class of thermal 
power station is associated with desalination facilities; these are typically found in 
desert countries with large supplies of natural gas and in these plants, freshwater 
production and electricity are equally important co-products. 

The Carnot efficiency dictates that higher efficiencies can be attained by increasing 
the temperature of the steam. Sub-critical fossil fuel power plants can achieve 36–
40% efficiency. Super critical designs have efficiencies in the low to mid 40% range, 
with new ‘ultra-critical’ designs using pressures of 4400 psi (30.3 MPa) and multiple 
stage reheat reaching about 48% efficiency. Above the critical point for water of 
705 °F (374 °C) and 3212 psi (22.06 MPa), there is no phase transition from water 
to steam, but only a gradual decrease in density. 

Currently most of the nuclear power plants must operate below the temperatures 
and pressures that coal-fired plants do, in order to provide more conservative 
safety margins within the systems that remove heat from the nuclear fuel rods. 
This, in turn, limits their thermodynamic efficiency to 30–32%. Some advanced 
reactor designs being studied, such as the very high temperature reactor, advanced 
gas-cooled reactor and supercritical water reactor, would operate at temperatures 
and pressures similar to current coal plants, producing comparable thermodynamic 
efficiency. 

2.2.2.2 Typical image/illustration of plant 

 
Figure 2-2: Schematic typical thermal power plant (coal fired) 

2.2.2.3 High-level process description 

Coal-fired thermal power plant 
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The steam boiler is a means of transferring heat energy from the burning fuel to 
the mechanical energy of the spinning steam turbine. The total feed water consists 
of recirculated condensate water and purified makeup water. Because the metallic 
materials it contacts are subject to corrosion at high temperatures and pressures, 
the makeup water is highly purified before use.  

Typical makeup water required is 1.5 litres per second for a 100 MWe plant to 
replace water drawn off from the boiler drums for water purity management, and 
to also offset the small losses from steam leaks in the system. The feed water cycle 
begins with condensate water being pumped out of the condenser after traveling 
through the steam turbines. The condensate flow rate at full load in a 100 MW plant 
is about 80 litres per second.  

Boiler operation 

The boiler is a furnace, with walls typically made of a web of high-pressure steel 
tubes (60 mm diameter). Pulverized coal is air-blown into the furnace through 
burners located at the four corners, or along one wall, or two opposite walls, and it 
is ignited to rapidly burn, forming a large fireball at the centre.  

The thermal radiation of the fireball heats the water that circulates through the 
boiler tubes near the boiler perimeter. The water circulation rate in the boiler is 
three to four times the throughput. As the water in the boiler circulates it absorbs 
heat and changes into steam. It is separated from the water inside a drum at the 
top of the furnace. The saturated steam is introduced into superheat pendant tubes 
that hang in the hottest part of the combustion gases as they exit the furnace. Here 
the steam is superheated to 1 000 °F (540 °C) to prepare it for the turbine. 

Steam turbine operation 

The turbine generator consists of a series of steam turbines interconnected to each 
other and a generator on a common shaft. There is usually a high-pressure turbine 
at one end, followed by an intermediate-pressure turbine, and finally one, two, or 
three low-pressure turbines, and the generator. As steam moves through the 
system and loses pressure and thermal energy, it expands in volume, requiring 
increasing diameter and longer blades at each succeeding stage to extract the 
remaining energy.  

In a modern power plant, superheated steam from the boiler is delivered at around 
20 MPa and 540 °C to the high-pressure turbine, where it falls in pressure to around 
4 MPa and 320 °C in temperature through the stage. It exits and passes back into 
the boiler, where the steam is reheated in special reheat pendant tubes back to 540 
°C. The hot reheat steam is conducted to the intermediate pressure turbine, where 
it falls in both temperature and pressure, and exits directly to the long-bladed low-
pressure turbines and finally exits to the condenser. 

The generator contains a stationary stator and a spinning rotor, each containing 
heavy copper conductor (no permanent magnets). In operation, it generates power 
(e.g. 21 000 amperes at 24 000 volts AC for a 500 MWe system) as it spins at either 
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3 000 or 3 600 rpm, synchronised to the power grid. The rotor spins in a sealed 
chamber cooled with hydrogen gas, selected because it has the highest known heat 
transfer coefficient of any gas and for its low viscosity, which reduces windage 
losses. This system requires special handling during start-up, with air in the 
chamber first displaced by carbon dioxide before filling with hydrogen. This ensures 
that a highly explosive hydrogen-oxygen environment is not created. The electricity 
flows to a distribution yard where transformers match the voltage for transmission 
to its destination. 

Stack gas path and clean-up 

As the combustion flue gas exits the boiler, it is routed through a rotating flat basket 
of metal mesh which picks up heat and returns it to incoming fresh air as the basket 
rotates. This is called the air preheater. The gas exiting the boiler is laden with fly 
ash, which are tiny spherical ash particles. The flue gas contains nitrogen along with 
combustion products carbon dioxide, sulphur dioxide, and nitrogen oxides.  

The fly ash is removed by fabric bag filters or electrostatic precipitators. Once 
removed, the fly ash by-product can sometimes be used in the manufacturing of 
concrete. The sulphur and nitrogen oxide pollutants are removed by stack gas 
scrubbers which use a pulverised limestone or other alkaline wet slurry to remove 
those pollutants from the exit stack gas. Other devices use catalysts to remove 
Nitrous Oxide compounds from the flue gas stream. The gas travelling up the flue 
gas stack may by this time have dropped to about 50 °C (120 °F). The height of the 
stack is determined by the receiving environment restrictions and should comply 
with the Good Engineering Practice (GEP) stack height. 

Gas-fired thermal power plant 

Gas-fired turbines typically use natural gas (methane, ethane, propane) in an 
internal combustion engine to drive a turbine. Plants that use gas turbines to heat 
the water for conversion into steam use boilers known as heat recovery steam 
generators (HRSG). The exhaust heat from the gas turbines is used to make 
superheated steam that is then used in a conventional water-steam generation 
cycle. 

2.2.2.4 Inputs 

The inputs are: 

• Fuel (coal, gas); and 

• Water.  

2.2.2.5 Outputs 

The outputs are: 

• Electrical energy; 
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• Usable waste energy (e.g. steam in a cooling tower, heated air from the 
generator); 

• Un-usable waste energy; 

• Ash from the furnace; 

• Fly ash; and  

• Salts (typically calcium and magnesium salts) removed from raw water in a 
demineralising plant.  

2.2.2.6 Pollutants 

Pollutants are typically: 

• Carbon dioxide (CO2); 

• Traces of elements not fully removed by the stack gas scrubbers: 
o Sulphur dioxide (SO2); 
o Nitrogen oxides (NOx); 
o Trace elements like mercury, cadmium and lead; and  
o For coal-fired plants, fly ash. 

2.2.3 FERROCHROME PLANT 

Ferrochrome (FeCr) is an alloy of chromium and iron containing 50% to 70% 
chromium by weight. The production of steel is the largest consumer of 
ferrochrome, especially the production of stainless steel with chromium content of 
10 to 20% is the main application of ferrochrome.  

Over 80% of the world’s ferrochrome is utilised in the production of stainless steel. 
In 2006, 28 Mt of stainless steel were produced. Stainless steel depends on 
chromium for its appearance and its resistance to corrosion. The average chrome 
content in stainless steel is approximately 18%. Ferrochrome is often classified by 
the amount of carbon and chrome it contains. The vast majority of FeCr produced 
is charge chrome from Southern Africa. With high carbon being the second largest 
segment followed by the smaller sectors of low carbon and intermediate carbon 
material. 

2.2.3.1 Description of plant 

Ferrochrome production is essentially a carbothermic reduction operation taking 
place at high temperatures. 
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2.2.3.2 Typical image/illustration of plant 

 
Figure 2-3: Photo of molten ferrochrome at a ferrochrome plant  

2.2.3.3 High-level process description 

Ferrochrome is produced by electric arc carbothermic reduction of chromite.  

Cr Ore (an oxide of chromium and iron) is reduced by coal and coke to form the 
iron-chromium alloy. The heat for this reaction can come from several forms, but 
typically from the electric arc formed between the tips of the electrodes in the 
bottom of the furnace and the furnace hearth. This arc creates temperatures of 
about 2 800 °C (5 070 °F). In the process of smelting, huge amounts of electricity 
are consumed, making production in countries with high power cost very 
expensive. 

Tapping of the material from the furnace takes place intermittently. When enough 
smelted ferrochrome has accumulated in the hearth of the furnace, the tap hole is 
drilled open and a stream of molten metal and slag rushes down a trough into a 
chill or ladle. The ferrochrome solidifies in large castings, which are crushed for sale 
or further processed. The solid products obtained from the smelting of ferrochrome 
are metal, slag and dust. In open top furnaces the dust is collected as such in a bag 
filter plant, whereas in a closed top furnace, the dust is scrubbed in a Venturi 
system and is produced as slurry. 

2.2.3.4 Inputs 

The inputs are: 
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• Cr Ore (an oxide of chromium (Cr2O3) and iron); and 

• Energy.  

2.2.3.5 Outputs 

The outputs are: 

• Metal – ferrochrome; 

• Carbon dioxide (CO2) – rate of 1.3 to 1.6-tonne CO2/tonne ferrochrome 
alloy; 

• Slag (slag is also regarded as harmless in terms of the International Agency 
for Research on Cancer (IARC) classification, as the chromium is 
predominantly present in ferrochrome slags as Cr (Ill). As such, in South 
Africa it can safely be consigned to a Class II landfill for non-hazardous 
substances with less onerous conditions than for a Class I landfill); 

• Dust from the bag filters; and 

• Sludge from the gas cleaning system.  

2.2.3.6 Pollutants 

Pollutants are typically: 

• Carbon dioxide (CO2); 

• Chromium (Cr); 

• Traces of elements not fully removed by the stack dust and gas scrubbers: 
o Sulphur dioxide (SO2);  
o Nitrogen oxides (NOx);  
o Trace elements chromium, mercury, cadmium and lead.   

2.2.4 FERROMANGANESE PLANT 

2.2.4.1 Description of plant 

The plant is a blast furnace or an electric arc furnace. 
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2.2.4.2 Typical image/illustration of plant 

 

 
Figure 2-4: Schematic of typical ferromanganese electric arc furnace 

2.2.4.3 High-level process description 

Ferromanganese, a ferroalloy with high content of manganese, is made by heating 
a mixture of the oxides MnO2 and Fe2O3, with carbon, usually as coal and coke, in 
either a blast furnace or an electric arc furnace-type system, called a submerged 
arc furnace, using carbothermic reduction process. The oxides undergo 
carbothermal reduction in the furnaces, producing the ferromanganese. 
Ferromanganese is used as a deoxidizer for steel. Carbothermic production loses 
approximately 20–40% of the manganese of the slag. 

2.2.4.4 Inputs 

The inputs are: 
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• Oxides MnO2 and Fe2O3; and 

• Energy.  

2.2.4.5 Outputs 

The outputs are: 

• Metal – ferromanganese; 

• Carbo dioxide (CO2) – rate of 1.3 to 1.5-tonne CO2/tonne ferromanganese 
alloy; 

• Slag;  

• Dust from the bag filters; and 

• Sludge from the gas cleaning system.  

2.2.4.6 Pollutants 

Pollutants are typically: 

• Carbon dioxide (CO2); 

• Traces of elements not fully removed by the stack gas scrubbers: 
o Sulphur dioxide (SO2);  
o Nitrogen oxides (NOx); and 
o Trace elements like mercury, cadmium and lead.   

2.2.5 FERRO-SILICON PLANT 

Ferrosilicon is produced by reduction of silica or sand with coke in the presence of 
iron. Typical sources of iron are scrap iron, mill scale. Ferro-silicons with silicon 
content up to about 15% are made in blast furnaces lined with acid fire bricks. 
Ferro-silicons with higher silicon content are made in electric arc furnaces. The 
usual formulations on the market are ferro-silicons with 15%, 45%, 75%, and 90% 
silicon. The remainder is iron, with about 2% consisting of other elements like 
aluminium and calcium. An overabundance of silica is used to prevent formation of 
silicon carbide. Microsilica is a useful by-product. 

A mineral perryite is similar to ferro-silicon, with its composition Fe5Si2. In contact 
with water, ferro-silicon may slowly produce hydrogen. The reaction, which is 
accelerated in the presence of base, is used for hydrogen production. The melting 
point and density of ferro-silicon depends on its silicon content. 

Ferro-silicon is used as a source of silicon to reduce metals from their oxides and to 
deoxidise steel and other ferrous alloys. This prevents the loss of carbon from the 
molten steel (so called blocking the heat); ferro-manganese, spiegeleisen, silicides 
of calcium, and many other materials are used for the same purpose. It can be used 
to make other ferroalloys. Ferro-silicon is also used for manufacture of silicon, 
corrosion-resistant and high-temperature-resistant ferrous silicon alloys, and 
silicon steel for electromotors and transformer cores. In the manufacture of cast 
iron, ferro-silicon is used for inoculation of the iron to accelerate graphitization. In 
arc welding, ferrosilicon can be found in some electrode coatings. 
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Ferro-silicon is a basis for manufacture of pre-alloys like magnesium ferrosilicon 
(MgFeSi), used for production of ductile iron. MgFeSi contains 3–42% magnesium 
and small amounts of rare-earth metals. Ferrosilicon is also important as an 
additive to cast irons for controlling the initial content of silicon. Magnesium 
ferrosilicon is instrumental in the formation of nodules, which give ductile iron its 
flexible property. Unlike gray cast iron, which forms graphite flakes, ductile iron 
contains graphite nodules, or pores, which make cracking more difficult. 

Ferro-silicon is also used in the Pidgeon process to make magnesium from 
dolomite. Treatment of high-silicon ferro-silicon with hydrogen chloride is the basis 
of the industrial synthesis of trichlorosilane. 

2.2.5.1 Description 

Ferro-silicon is produced in electric arc furnaces.  

2.2.5.2 Typical image/illustration of plant 

 
Figure 2-5: Photo of typical ferrosilicon furnaces 

2.2.5.3 High-level process description 

Production of ferrosilicon may be described as follows: Fe3O2 (iron ore), SiO2 
(quartz) and carbon in the form of coal and coke is added at the top of the furnace. 
Three electrodes are lowered into the furnace, heating the material while moving 
downwards. 
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2.2.5.4 Inputs 

The inputs are: 

• Fe3O2 (iron ore) and SiO2 (quartz); 

• Carbon in the form of coal and coke-oxides; and 

• Energy.  

2.2.5.5 Outputs 

The outputs are: 

• Metal – ferrosilicon; 

• Carbo dioxide (CO2) – rate of 2.5 to 5-tonne CO2/tonne ferrosilicon alloy; 

• Slag; 

• Dust from the bag filters; and 

• Sludge from the gas cleaning system.  

2.2.5.6 Pollutants 

Pollutants are typically: 

• Carbon dioxide (CO2); 

• Traces of elements not fully removed by the stack gas scrubbers: 
o Sulphur dioxide (SO2);  
o Nitrogen oxides (NOx); and 
o Trace elements like mercury, cadmium and lead.   

2.2.6 STEEL PLANT 

2.2.6.1 Description of plant 

Steelmaking is the process for producing steel from iron ore and scrap. In 
steelmaking, impurities such as nitrogen, silicon, phosphorus, sulphur and excess 
carbon are removed from the raw iron, and alloying elements such as manganese, 
nickel, chromium and vanadium are added to produce different grades of steel. 
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2.2.6.2 Typical image/illustration of plant 

 
Figure 2-6: Photo of a typical steel plant 

2.2.6.3 High-level process description 

To make steel, iron ore is first mined from the ground. It is then smelted in blast 
furnaces where the impurities are removed and carbon is added. In fact, a very 
simple definition of steel is iron alloyed with carbon, usually less than 1%. 

2.2.6.4 Inputs 

The inputs are: 

• Fe3O2 (iron ore);  

• Carbon in the form of coal and coke-oxides; and 

• Energy.  

2.2.6.5 Outputs 

The outputs are: 

• Metal – Mild steel; 

• Carbon dioxide (CO2); 

• Slag;  

• Dust from the bag filters; 

• Sludge from the gas cleaning system.  

2.2.6.6 Pollutants 

Pollutants are typically: 
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• Carbon dioxide (CO2); 

• Traces of elements not fully removed by the stack gas scrubbers: 
o Sulphur dioxide (SO2);  
o Nitrogen oxides (NOx); and 
o Trace elements like mercury, cadmium and lead.   

2.2.7 STAINLESS STEEL PLANT 

In metallurgy, stainless steel, also known as inox steel or inox from French in-
oxydable (in-oxidisable), is a steel alloy with a minimum of 10.5% chromium 
content by mass. Stainless steel is notable for its corrosion resistance, and it is 
widely used for food handling and cutlery among many other applications. Stainless 
steel does not readily corrode, rust or stain with water as ordinary steel does. 
However, it is not fully stain-proof in low-oxygen, high-salinity, or poor air-
circulation environments. There are various grades and surface finishes of stainless 
steel to suit the environment the alloy must endure. Stainless steel is used where 
both the properties of steel and corrosion resistance are required. 

Stainless steel differs from carbon steel by the amount of chromium present. 
Unprotected carbon steel rusts readily when exposed to air and moisture. This iron 
oxide film (the rust) is active and accelerates corrosion by making it easier for more 
iron oxide to form. Since iron oxide has lower density than steel, the film expands 
and tends to flake and fall away. In comparison, stainless steels contain sufficient 
chromium to undergo passivation, forming an inert film of chromium oxide on the 
surface. This layer prevents further corrosion by blocking oxygen diffusion to the 
steel surface and stops corrosion from spreading into the bulk of the metal. 
Passivation occurs only if the proportion of chromium is high enough and oxygen is 
present in it. 

Stainless steel’s resistance to corrosion and staining, low maintenance, and familiar 
lustre make it an ideal material for many applications. The alloy is milled into coils, 
sheets, plates, bars, wire, and tubing to be used in cookware, cutlery, household 
hardware, surgical instruments, major appliances, industrial equipment (for 
example, in sugar refineries) and as an automotive and aerospace structural alloy 
and construction material in large buildings. Storage tanks and tankers used to 
transport orange juice and other food are often made of stainless steel because of 
its corrosion resistance. This also influences its use in commercial kitchens and food 
processing plants, as it can be steam-cleaned and sterilised, and does not need 
paint or other surface finishes. 

2.2.7.1 Description of plant 

The plant is similar to a steel plant. 
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2.2.7.2 Typical image/illustration of plant 

 
Figure 2-7: Illustration of a typical stainless steel plant 

2.2.7.3 High-level process description 

The manufacture of stainless steel involves a series of processes. First, the steel is 
melted, and then it is cast into solid form. After various forming steps, the steel is 
heat treated and then cleaned and polished to give it the desired finish. Next, it is 
packaged and sent to manufacturers, who weld and join the steel to produce the 
desired shapes. 

1) Melting and casting 

The raw materials are first melted together in an electric furnace. This step usually 
requires 8 to 12 hours of intense heat. When the melting is finished, the molten 
steel is cast into semi-finished forms. These include blooms (rectangular shapes), 
billets (round or square shapes 4 cm in thickness), slabs, rods and tube rounds. 

2) Forming 

Next, the semi-finished steel goes through forming operations, beginning with hot 
rolling, in which the steel is heated and passed through huge rolls. Blooms and 
billets are formed into bar and wire, while slabs are formed into plate, strip and 
sheet. Bars are available in all grades and come in rounds, squares, octagons or 
hexagons 0.63 cm in size. Wire is usually available up to 1.3 cm in diameter or size. 
Plate is more than 0.5 cm thick and over 25 cm wide. Strip is less than 0.5 cm thick 
and less than 60 cm wide. Sheet is less than 0.5 cm thick and more than 60 cm wide. 

3) Heat treatment 

After the stainless steel is formed, most types must go through an annealing step. 
Annealing is a heat treatment in which the steel is heated and cooled under 
controlled conditions to relieve internal stresses and soften the metal. Some steels 
are heat treated for higher strength. However, such a heat treatment (also known 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 92 of 996 
 

as age hardening) requires careful control, for even small changes from the 
recommended temperature, time, or cooling rate can seriously affect the 
properties. Lower aging temperatures produce high strength with low fracture 
toughness, while higher-temperature aging produces a lower strength, tougher 
material. 

Though the heating rate to reach the aging temperature (480 to 540 °C ) does not 
affect the properties, the cooling rate does. A post-aging quenching (rapid cooling) 
treatment can increase the toughness without a significant loss in strength. One 
such process involves water quenching the material in a 1.6 °C  ice-water bath for 
a minimum of two hours. 

The type of heat treatment depends on the type of steel; in other words, whether 
it is austenitic, ferritic, or martensitic. Austenitic steels are heated to above 1 037 °C 
for a time depending on the thickness. Water quenching is used for thick sections, 
whereas air cooling or air blasting is used for thin sections. If cooled too slowly, 
carbide precipitation can occur. This build-up can be eliminated by thermal 
stabilisation. In this method, the steel is held for several hours at 815 to 870°C. 
Cleaning part surfaces of contaminants before heat treatment is sometimes also 
necessary to achieve proper heat treatment. 

4) Descaling 

Annealing causes a scale or build-up to form on the steel. The scale can be removed 
using several processes. One of the most common methods, pickling, uses a nitric-
hydrofluoric acid bath to descale the steel. In another method, electro cleaning, an 
electric current is applied to the surface using a cathode and phosphoric acid, and 
the scale is removed. The annealing and descaling steps occur at different stages 
depending on the type of steel being worked. Bar and wire, for instance, go through 
further forming steps (more hot rolling, forging, or extruding) after the initial hot 
rolling before being annealed and descaled. Sheet and strip, on the other hand, go 
through an initial annealing and descaling step immediately after hot rolling. After 
cold rolling (passing through rolls at a relatively low temperature), which produces 
a further reduction in thickness, sheet and strip are annealed and descaled again. 
A final cold rolling step then prepares the steel for final processing. 

5) Cutting 

Cutting operations are usually necessary to obtain the desired blank shape or size 
to trim the part to final size. Mechanical cutting is accomplished by a variety of 
methods, including straight shearing using guillotine knives, circle shearing using 
circular knives horizontally and vertically positioned, sawing using high speed steel 
blades, blanking, and nibbling. Blanking uses metal punches and dyes to punch out 
the shape by shearing. Nibbling is a process of cutting by blanking out a series of 
overlapping holes and is ideally suited for irregular shapes. 

Stainless steel can also be cut using flame cutting, which involves a flame-fired 
torch using oxygen and propane in conjunction with iron powder. This method is 
clean and fast. Another cutting method is known as plasma jet cutting, in which an 
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ionised gas column in conjunction with an electric arc through a small orifice makes 
the cut. The gas produces extremely high temperatures to melt the metal.  

6) Finishing 

Surface finish is an important specification for stainless steel products and is critical 
in applications where appearance is also important. Certain surface finishes also 
make stainless steel easier to clean, which is obviously important for sanitary 
applications. A smooth surface as obtained by polishing also provides better 
corrosion resistance. On the other hand, rough finishes are often required for 
lubrication applications, as well as to facilitate further manufacturing steps. 

Surface finishes are the result of processes used in fabricating the various forms or 
are the result of further processing. There are a variety of methods used for 
finishing. A dull finish is produced by hot rolling, annealing, and descaling. A bright 
finish is obtained by first hot rolling and then cold rolling on polished rolls. A highly 
reflective finish is produced by cold rolling in combination with annealing in a 
controlled atmosphere furnace, by grinding with abrasives, or by buffing a finely 
ground surface. A mirror finish is produced by polishing with progressively finer 
abrasives, followed by extensive buffing. 

2.2.7.4 Inputs 

The inputs are: 

• Steel; 

• Elements such as chromium, nickel, molybdenum, silicon, aluminium and 
carbon; 

• Iron mixed with carbon to produce steel is the main component of stainless 
steel; chromium is added to make it resistant to rust; and 

• Energy.  

2.2.7.5 Outputs 

The outputs are: 

• Metal – stainless steel; 

• Carbon dioxide (CO2); 

• Melting furnace slag;  

• Furnace dust; and 

• Sludge from the gas cleaning system.  

2.2.7.6 Pollutants 

Pollutants are typically: 

• Carbon dioxide (CO2); 

• Traces of elements not fully removed by the stack gas scrubbers: 
o Sulphur dioxide (SO2);  



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 94 of 996 
 

o Nitrogen oxides (NOx);  
o Trace elements like mercury, cadmium and lead.   

2.2.8 LIME PLANT 

Lime refers to products derived from heating (calcining) limestone. Lime is a 
calcium-containing inorganic material in which carbonates, oxides and hydroxides 
predominate. In the strict sense of the term, lime is calcium oxide or calcium 
hydroxide. 

2.2.8.1 Description of plant 

A plant consists of the following: 

• Receiving area;  

• Crushing facility; 

• Classification facility; 

• Storage;  

• Homogenisation facility; 

• Kiln (rotary or shaft types); and 

• Clinker store.  

2.2.8.2 Typical image/illustration of plant 

 
Figure 2-8: Illustration of a lime plant 

2.2.8.3 High-level process description 

Limestone is a naturally occurring and abundant sedimentary rock consisting of 
high levels of calcium and/or magnesium carbonate and/or dolomite (calcium and 
magnesium carbonate), along with minerals. Lime production begins by extracting 
limestone from quarries and mines. 

Preheating – limestone is heated by direct contact with kiln exhaust gases that 
enter the preheater kiln. Processed stone is transported by conveyor belt to the 
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lime kilns. To cook or calcine limestone, there must be a significant transfer of heat 
to the limestone. In general, the heat transfer from the fuel source to limestone 
can be divided into two stages: 

c) Calcining – the kiln fuel is burned in the preheated air from the cooling zone 
and, as the limestone moves down the kiln, the heat turns the limestone 
into quicklime and carbon dioxide (CO2). 

d) Cooling – quicklime leaving the calcining zone is cooled by direct contact 
with cooling air. 

A rotary kiln consists of a rotating cylinder that sits horizontal on an incline.  
Limestone is fed into the upper or back end of the kiln, while fuel and combustion 
air are fired into the lower or front end of the kiln.  The limestone is heated as it 
moves down the kiln toward the lower end. As the preheated limestone moves 
through the kiln, it is calcined into lime. The lime is discharged from the kiln into a 
cooler where it is used to preheat the combustion air. Lime can either be sold as is 
or crushed to make hydrated lime. 

Quicklime can be processed into hydrated lime by crushing the quicklime, adding 
water to the crushed lime (water accounts for approximately 1% of raw hydrate), 
and then classifying the hydrated lime to ensure it meets customer specifications 
before it is transported. 

2.2.8.4 Inputs 

The inputs are: 

• Limestone; 

• Water; and 

• Energy.  

2.2.8.5 Outputs 

The outputs are: 

• Electrical energy; 

• Usable waste energy (e.g. steam in a cooling tower, heated air from the 
generator); 

• Un-usable waste energy; and  

• Ash from the furnace; 

• Fly ash; and  

• Salts (typically calcium and magnesium salts) removed from raw water in a 
demineralising plant.  

2.2.8.6 Pollutants 

Pollutants are typically: 
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• The lime industry is a significant carbon dioxide emitter. The manufacture 
of one tonne of calcium oxide involves decomposing calcium carbonate, 
with the formation of 785 kg of CO2 in some applications, such as when used 
as mortar; this CO2 is later re-absorbed as the mortar goes off. Additionally, 
if the heat supplied to form the lime (3.75 MJ/kg in an efficient kiln) is 
obtained by burning fossil fuel, it will release CO2: in the case of coal fuel 
295 kg/t, in the case of natural gas fuel 206 kg/t. The electric power 
consumption of an efficient plant is around 20 kWh per tonne of lime. This 
additional input is the equivalent of around 20 kg CO2 per tonne if the 
electricity is coal-generated. Thus, total emission may be around one tonne 
of CO2 for every tonne of lime even in efficient industrial plants, but is 
typically 1.3 t/t. 

• Dust.  

2.3 SERVICES OVERVIEW 

2.3.1 WATER SUPPLY 

A sustainable water source and bulk supply must be identified. Bulk/rising mains 
will need to be installed to connect and pump water from the source to the water 
treatment plant that will need to be constructed at an identified location. Water 
from the treatment plant could then be pumped under pressure into the elevated 
water storage facilities (tanks) and/or reservoir(s), which will then feed the water 
reticulation network within the proposed SEZ site. The new water reticulation 
network should consist of bulk mains and feeders, pump stations (if required), and 
link pipework that will cater for the proposed SEZ developments. 

Cognisance must be taken of the potential for recycling and the use of water in the 
most efficient way. 

The accurate determining of the annual water demand for the complete 
development as well as the identification of a sustainable water source and supply 
was a subject matter and investigated by Matukane & Associates. Please refer to 
Appendix U.  

2.3.2 SANITATION AND SEWER 

A new sewer bulk treatment and reticulation system will be required. The 
reticulation should comprise of outfall sewers, rising mains, pump stations, link 
sewers and collector pipes to cater for the proposed SEZ developments.  

The peak sewerage discharge from the proposed SEZ developments will be 
calculated during the preliminary design stage once a Site Development Plan(s) 
have been agreed upon with the applicant and submitted to the relevant local 
authorities for approval. This study was undertaken by Matukane & Associates and 
Delta Built Environment Consultants (Pty) Ltd. Please refer to Appendix U and 
Appendix V. 
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2.3.3 STORMWATER DRAINAGE 

The stormwater drainage of the site should be designed in accordance with the 
stormwater management/attenuation policy of the Musina and Makhado Local 
Municipalities as well as the Stormwater Management Best Practice Guideline by 
the Department of Water and Sanitation7. It is anticipated that stormwater from 
road carriageways and other impervious areas will be attenuated so that the post 
development flows do not exceed the pre-development flows for both 1 in 5-year 
and 1 in 25-year return periods. Therefore, on-site attenuation needs to be 
provided and the outflow from the required structures will discharge to the surface. 
The appropriate erosion measures will have to be investigated and applied 
accordingly. 

Measures to protect water resources should include the following: 

• Collection and re-use; 

• Evaporation and purification of water containing waste; 

• Minimising surface water flow;  

• Prevention of erosion or leaching of materials and ensure that process 
water is recycled as far as practicable; and 

• Channelised/culvert systems need to be installed to intercept run-off that 
will flow overland and direct the water to the defined watercourse or storm 
water attenuation ponds. 

Please refer to Appendix T, Appendix U and Appendix Z for the waste assessment 
and engineering master plan assessment by iX Engineering. 

2.3.4 BULK RESERVOIRS 

It is suggested that treated water from the Water Treatment Plant should be 
pumped under pressure into the elevated water storage facilities or reservoir(s), 
which then feeds the water reticulation network within the proposed SEZ site. 

2.3.5 WATER TREATMENT 

A new water treatment plant will have to be constructed to accommodate the 
water demand that would be generated from the proposed SEZ developments. The 
water treatment plant storage volume can be calculated once the peak water 
demand has been determined and confirmed. Please refer to Appendix T, Appendix 
U and Appendix Z for the waste assessment and engineering master plan 
assessment by iX Engineering. 

2.3.6 SEWAGE TREATMENT 

A new sewage treatment plant or various package treatment plants should be 
constructed that will accommodate the peak sewer flow that would be generated 
from the proposed SEZ developments. The desired sewage treatment plant storage 

 
7 http://www.dwaf.gov.za/Documents/Other/WQM/BPG_G1StormWaterAug06.pdf 

http://www.dwaf.gov.za/Documents/Other/WQM/BPG_G1StormWaterAug06.pdf
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volume can be calculated once the peak sewerage discharge has been determined 
and confirmed. Please refer to Appendix T, Appendix U and Appendix Z for the 
waste assessment and engineering master plan assessment by iX Engineering. The 
water assessment study by Matukane & Associates is located in Appendix U. 

2.3.7 FLOODLINES 

In terms of the National Water Act, 1998 (Act 36 of 1998) flood lines need to be 
determined and certified by a professional engineer for the 1 in 100-year return 
period for any watercourse that affects the site. Development will be restricted 
within the area covered by these floodlines. The floodlines were determined by 
Delta Built Environment Consultants (Pty) Ltd and are attached to this draft EIA 
Report under Appendix Z. 

2.3.8 POWER SUPPLY 

Eskom indicated that they may be able to supply 5 MW required during year one. 
This will depend on the location of the main sub-station of the development. 
Discussions have been in process with Eskom. If feasible a substation can be 
constructed within the development (following agreement with Eskom) to supply 
power during the first year of the development8. 

In line with Eskom ten-year Transmission Development Plan, developments include 
extending the 400 kV and 275 kV networks as well establishing a 400/132 kV 
substation at Nzhelele, and integration of Medupi to Nzhelele 400 kV transmission 
line. This will increase power by 3 820 MVA up to 2015 and by a further 9 500 
between 2016 and 2020. 

However, the commissioning of Medupi power station has been delayed by almost 
three years and the load supply may therefore be affected. 

An EIA is currently in for Authority Approval (Department of Environmental Affairs 
and Forestry) and Review for the Mutsho Power Station situated west of the 
proposed SEZ site (Mutsho, 2018). An energy specialist report was prepared by 
Global Hands and attached with this draft EIA report under Appendix S. 

2.3.9 FREIGHT RAIL 

The South African railway network is illustrated on the following page. 

 
8 South African Energy Metallurgical Special Economic Zone Development Plan, April 2019 
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Figure 2-9: The South African railway network 

The site is situated adjacent to the existing railway network known as the north-
eastern system. Train sizes along this system are currently light to medium with the 
following properties. 

 
Figure 2-10: The line properties and the infrastructure of the line 

 
The current (2016) as well as the future (2025) operations on the rail networks, 
according to Transnet’s 30-year Long Term Planning Framework, are illustrated on 
the following page. 
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Figure 2-11: Comparison of the rail capacity infrastructure between the 2016 and 2025 

According to the flow density maps, it is clear that the current railway network in 
the Limpopo Province is transporting less minerals and cargo than the rest of South 
Africa. The Musina/Pyramid line handles 20 to 60 million tonnes per anum (mtpa), 
whereas the line from Groenbult to the eastern parts of the country only handles 
from below 1 mtpa to approximately 60 mtpa.  

MC Mining (Coal of Africa) is currently in the process of registering a servitude 
traversing the southern portions of the southern SEZ site from the south east 
towards the west to connect with the mainline at Mopani railway Station. 

2.3.10 ROADS  

Primary access to the Musina-Makhado SEZ southern site is currently obtained via 
the N1, which is situated along the east of the site and allows north-south traffic 
movement. The secondary access to the site was identified as the R525, which is 
situated along the northern part of the site and allows east-west traffic movement 
and connectivity to the N1. Due to the prescripts of the SEZ guidelines, security and 
access control facilities need to be provided at all access points to the southern SEZ.   

The characteristics of the two major roads adjacent to the site are illustrated below. 

 
Figure 2-12: Road infrastructure characteristics  

 
The N1 has the potential to be upgraded to more than one lane in each direction to 
accommodate the additional traffic demand. The R525 is currently situated within 
the southern SEZ and will be affected by the development. Alternatives regarding 
the location and connectivity of the R525 will have to be considered as the EMSEZ 
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development plan illustrated that the plants will be constructed on top of the 
existing road. 

The existing intersection at the N1 and R525 is illustrated below. 

 
Figure 2-13: Existing N1/R525 interchange at Bokmakierie (Southern SEZ) 

 
It is proposed that the intersection should be upgraded to a cloverleaf interchange 
to allow easy access to the site. 

 
Figure 2-14: Proposed cloverleaf interchange for N1 with the R525 road 
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2.3.11 INFORMATION AND TELECOMMUNICATION   

Due to the Greenfields nature of the development, new bulk and distribution 
information and telecommunication infrastructure will need to be developed for 
the SEZ. 

2.4 PROJECT DEVELOPMENT CYCLE 

2.4.1 CONSTRUCTION 

Should Environmental Authorisation be granted by LEDET for this high-level EIA, 
each investor plant-specific entity will have to undertake their own respective 
environmental impact assessment process and associated specialist studies, 
permits and licenses.  

In general, the construction phase will involve the transportation of personnel, 
construction material and equipment to the site, and personnel away from the site. 
In terms of site establishment, laydown areas will be required at the outset of the 
construction phase, as well as dedicated access routes from the laydown areas to 
the working areas. Haul roads for construction traffic (for the delivery of concrete, 
road materials and other construction materials) will be required. 

The laydown area will either be located adjacent to or at the project site. It is 
expected that the laydown area will be temporary in nature (for the duration of the 
construction phase) and will include the establishment of the construction site 
camp (including site offices and other temporary facilities for the appointed 
contractors). If the laydown area is located outside of the footprint, the area will 
thereafter be rehabilitated (i.e. returned to its pre-construction condition) at the 
end of the construction phase. However, it is encouraged to utilise the designated 
SEZ site for this practice. 

All efforts will be made to ensure that all construction work will be undertaken in 
compliance with local, provincial and national legislation, local and international 
best practice, as well as the Environmental Management Programme (EMPr), which 
was compiled during the EIA phase and is included in this draft EIA Report. During 
the construction phase, both skilled and unskilled temporary employment 
opportunities will be created.  

2.4.2 OPERATION AND MAINTENANCE  

The proposed Atlantis Gas-to-Power project is expected to become operational 
once each respective investor has been granted their respective environmental 
authorisation, permits and licenses.  

The projected operations are expected to provide several services and added 
economic spin offs. 
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2.4.3 DECOMMISSIONING 

The main aim of decommissioning is to return the land to its original, pre-
construction condition. Should the unlikely need for decommissioning arise (i.e. if 
the facility becomes outdated or the land needs to be used for other purposes), the 
decommissioning procedures will be undertaken in line with the EMPr and the site 
will be rehabilitated and returned to its pre-construction state. 
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3 DESCRIPTION OF THE AFFECTED ENVIRONMENT 

This chapter of the EIA Report provides an overview of the affected environment 
for the proposed Musina-Makhado SEZ Southern Site project and the surrounding 
region. The receiving environment is understood to include biophysical, socio-
economic and heritage aspects which could be affected by the proposed 
development or which in turn might impact on the proposed development. 

This information is provided to identify the potential issues and impacts of the 
proposed project on the environment. The information presented here has been 
sourced from: 

• Scoping input from the specialists that form part of the project team; 

• Review of information available on the South African National Biodiversity 
Institute (SANBI) Biodiversity Geographical Information System (BGIS) and 
Agricultural Geo-Referenced Information System (AGIS);  

• Specialist studies conducted (refer to Chapter 6 for specialist findings); and 

• Municipal, regional and bioregional SDPs and relevant studies within the 
area.  

It is important to note that this chapter intends to provide an overview and does 
not represent a detailed environmental study. Detailed studies focused on 
significant environmental aspects of this project are highlighted under Chapter 6 of 
this EIA Report. 

3.1 BACKGROUND 

The Musina-Makhado SEZ southern site or designated site will comprise an offering 
of mixed land uses and infrastructure provision to ensure the optimal 
manufacturing operations in the SEZ in compliance with the legal prescripts for an 
SEZ.  

It is envisaged that the energy and metallurgical complex (Heavy Industrial Area – 
Southern Site) shall comprise the manufacturing plants outlined in the table below. 

Table 3-1: Proposed SEZ plants 

 CAPACITY AREA WATER LABOUR 

Projects  (ha) (million m3 
annual new 

water 
consumption
from 2020 to 

2029 
onwards) 

(Total 
number of 

people for 9-
year 

construction 
period) 

Coal Washery 2 000 100 0,8 1 000 

Coking Plant 300 400 0,12 1 680 

Heat Recovery Power 
Generation 

390 0 2,73 Included 
with Coal 
Washery 
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 CAPACITY AREA WATER LABOUR 

Projects  (ha) (million m3 
annual new 

water 
consumption
from 2020 to 

2029 
onwards) 

(Total 
number of 

people for 9-
year 

construction 
period) 

Thermal Plant 3 300 620 11.06 1 100 

Ferrochrome Plant 300 500 6,01 6 161 

Ferromanganese 100 50 0,45 1 025 

Silicomanganese Plant 50 100 1,47 1 000 

Vanadium – Titanium 
Magnetite Project 

1 000 1 000 33,9 8 516 

High Manganese steel 100 280 3 4 000 

High Vanadium Steel 100 100 3 2 500 

Stainless Steel Plant 300 300 12 4 800 

Lime Plant 500 15 0,12 650 

Cement Plant 200 30 0,8 600 

Refractories Plant 50 18 0,173 729 

Process and sewage 
treatment 

14 20 2,27 150 

Industrial and Domestic 
Water Plant 

30 10 360 

Light Industrial 
Processing Zone 

 600 7 500 

Machining Zone  300 2 500 

SEZ Administrative 
Centre 

500 200 800 

Logistics Centre 100 100 1 100 

Bonded Area 200 400 500 

Commercial Residential 
Area 

 300 2,11 5 000 

Living Area  500 1 500 

Total  5,943 80,0 53 800 
Source: Business Plan for South Africa Energy and Metallurgy Special Economic Zone, Shenzhen Hoimor 

Resources Holding Company Limited, March 2019 

 
A typical illustration of how the SEZ could look like is illustrated on the following 
page. 
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Figure 3-1: Schematic Illustration of SEZ9  
Source: PPT Presentation on Pre-Feasibility Study on Mutasshi-Special Economic Zone 

3.1.1 SEZ LAND USES 

The Musina-Makhado SEZ main land uses will comprise of the following. 

Table 3-2: SEZ main land uses 

LAND USE CATEGORIES LAND USES 

Infrastructure Roads and stormwater networks 

Railway lines 

Solid waste 

Water treatment works 

Electrical substations 

Bulk water supply, water reservoirs and distribution 
networks 

Telecommunication and information systems and 
network 

Noxious Industry Coal washery 

Coking plant 

Heat recovery power generation 

Thermal power plant 

Ferrochrome plant 

 
9 Business Plan for South Africa Energy and Metallurgy Special Economic Zone, Shenzhen Hoimor Resources Holding Company 

Limited, April 2019 
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LAND USE CATEGORIES LAND USES 

Ferromanganese plant 

Silicomanganese plant 

Vanadium-titanium magnetite project 

High manganese steel 

High vanadium steel 

Stainless steel plant 

Lime plant 

Cement plant 

Refractories plant 

Light Industrial Logistics centre 

Service industries 

Steel products industries, workshops or yards 

Building materials factory 

Light industrial plants 

Packaging material factory 

Warehouses 

Machining zone 

Commercial residential area 

Administrative centre 

Bonded area 

 
The SEZ ancillary used to compliment and supports the energy and metallurgical 
complex (Heavy Industrial Area – Southern Site) is indicated in Table 3-3. 

Table 3-3: SEZ ancillary land uses 

LAND USE CATEGORIES LAND USES 

Infrastructure Roads and stormwater 

Railway lines 

Solid waste 

Sewage treatment works 
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LAND USE CATEGORIES LAND USES 

Electrical substations and networks 

Industrial domestic water plant 

Information and telecommunication 

Intermodal Facilities Including transport uses 

Transport terminuses 

Diesel fuel stations 

Mechanical repair plants 

Automobile logistics centres 

Retail Shopping 

Supermarket 

Business Uses Administration building/offices 

Hotel/s 

Staff Facilities Hospital facilities 

Government uses 

Libraries 

Crèches 

Religious facilities 

Community facilities 

Recreational areas 

Information and Telecommunication 
and Services 

Telecommunication masts 

 

The proposed zoning types within the Musina-Makhado SEZ southern site are 
illustrated below. 

Table 3-4: Proposed zoning 

 SPECIAL FOR A SPECIAL INTEGRATED INDUSTRIAL 
ECONOMIC DEVELOPMENT ZONE 

Primary Rights: • Noxious industries; 

• Heavy industrial plants; 

• Coal, minerals and raw materials yards; 
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 SPECIAL FOR A SPECIAL INTEGRATED INDUSTRIAL 
ECONOMIC DEVELOPMENT ZONE 

• Fuel storage tanks; 

• Medical, fire and rescue facility; 

• Clinic; 

• Filling stations; 

• Truck filling stations; 

• Internal roads; 

• Water, sanitation, stormwater and electrical 
infrastructure; 

• Sewer treatment plant; 

• Water treatment plant; 

• Electricity substations; 

• Bulk water supply, water reservoirs and 
distribution; 

• Sludge dams and treatment facilities; 

• Intermodal transport hub;  

• Container yards; 

• Workshops; 

• Administrative offices; 

• Shopping centre; 

• Truck stop and ancillary accommodation; 

• Security headquarters; 

• Police station; 

• Government uses; 

• Farmers market; 

• Supermarket; 

• ATMs; 

• Hotel; 

• Warehousing and storage;  

• Manufacturing;  

• Institutional uses, education and training; 

• Offices;  

• Service industries;  

• Transportation facilities including:  

o Taxi rank and bus depot; 

o Parking; 

• Telecommunication rooftop structures and 
freestanding structures; 

• Private open space; 

• Employee recreation facilities; 
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 SPECIAL FOR A SPECIAL INTEGRATED INDUSTRIAL 
ECONOMIC DEVELOPMENT ZONE 

• Places of worship; 

• Light industrial ancillary to plants; 

• Helicopter landing pads; and 

• Bonded area. 

Coverage: As per the approved Site Development Plan. 

Height: As per the approved Site Development Plan. 

FAR: As per the approved Site Development Plan. 

Building Lines: As per the approved Site Development Plan. 

Parking: As per the approved site development plan. 

 

The current land use of designated Musina-Makhado SEZ southern site is zoned as 
agricultural. Applications for environmental authorisation and change of land use 
will be required in order to establish the Musina-Makhado SEZ southern site with 
all its land uses on the proposed site. 

The land use zoning for the proposed Musina-Makhado SEZ southern site would 
need to be confirmed with both the Musina and Makhado Local Municipalities. 
Typically, this could include a special zoning for a Special Integrated Industrial 
Economic Development Zone with development controls as indicated below. 

Table 3-5: Special Integrated Industrial Economic Development Zone with development controls 

Use Zone: 25 Special for a Special Integrated Industrial Economic 
Development Zone 

 
Primary Rights: • Noxious industry; 

• Infrastructure; 

• Warehousing and storage; 

• Manufacturing; 

• Institutional uses, education and training; 

• Offices; 

• Retail; 

• Service industries; 

• Intermodal facility incl. transportation facilities, a 
taxi rank, bus depot, parking and truck stop and any 
associated logistical transport facilities; 

• Telecommunications – ICT facilities and 
infrastructure; 

• Ancillary/supporting business uses; 

• Filling station; 

• Security and access control; 

• Clinics/medical; 
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• Private open space; and 

• Cemetery.  
 

Density: As per the approved Site Development Plan. 

Coverage: 80% 

Height: 10 storeys for buildings 

150 m for infrastructure towers/chimneys. 

FAR: 1.0 (1.2) 

Building Lines: As per the land use scheme. 

Parking: As per the scheme for the specific use or as approved by the 
municipality in terms of the approved site development plan. 

3.1.2 LOCATION OF THE ACTIVITY 

The designated Musina-Makhado SEZ southern site is located on eight farms 
located within the Makhado and Musina local municipalities, which fall under the 
Vhembe District Municipality in the Limpopo Province. The nearest towns are 
Makhado (located 57 km south) and Musina (located 36 km north) of the proposed 
SEZ. In Figure 3-2, the Musina-Makhado SEZ southern site position in terms of the 
South Africa National context is illustrated. In Figure 3-3, the Musina-Makhado SEZ 
southern site is illustrated in terms of the provincial setting in the Limpopo 
Province. In Figure 3-4, the Musina-Makhado SEZ southern site is illustrated in 
terms of the municipal context, both in terms of the district municipality and the 
local municipalities. In Figure 3-5, the Musina-Makhado SEZ southern site including 
the designated farm portions is illustrated. 
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Figure 3-2: Musina-Makhado SEZ southern site - national locality 
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Figure 3-3: Musina-Makhado SEZ southern site – provincial locality 
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Figure 3-4: Musina-Makhado SEZ southern site – local municipalities locality 
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Figure 3-5: Musina-Makhado SEZ southern site – designated area (7 262.691 ha) 
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3.1.3 PROPERTY DESCRIPTION 

The Musina-Makhado SEZ southern site development will be established across 
eight properties. The geographical coordinates of the centre points of each of the 
properties are indicated in the table below. 

Table 3-6: Musina-Makhado SEZ southern site Properties 

FARM 
NAME 

PARCEL 
NO. 

PORTION LONGITUDE LATITUDE AREA 
(HA) 

DREYER 526 0 29°53'32.293" E 22°37'41.220" S 1310 

JOFFRE 584 1 29°52'34.911" E 22°43'40.691" S 632 

ANTROBUS 566 0 29°54'30.119" E 22°39'14.963" S 975 

BATTLE 585 0 29°52'5.264" E 22°42'24.788" S 751 

STEENBOK 565 0 29°52'47.745" E 22°39'56.700" S 990 

VAN DER 
BIJL 

528 0 29°51'16.770" E 22°38'50.852" S 1509 

LEKKERLAG 580 0 29°53'55.558" E 22°42'58.950" S 892 

SOMME 611 0 29°53'44.488" E 22°41'23.727" S 989 

 
The Musina-Makhado SEZ southern site is approximately 8 022 ha. 

Table 3-7: Surveyor General 21-digit site (erf/farm/portion) reference numbers 

T 0 M S 0 0 0 0 0 0 0 0 0 5 8 5 0 0 0 0 0 

T 0 M S 0 0 0 0 0 0 0 0 0 5 2 6 0 0 0 0 0 

T 0 M S 0 0 0 0 0 0 0 0 0 5 8 4 0 0 0 0 1 

T 0 M S 0 0 0 0 0 0 0 0 0 5 6 6 0 0 0 0 0 

T 0 M S 0 0 0 0 0 0 0 0 0 5 8 0 0 0 0 0 0 

T 0 M S 0 0 0 0 0 0 0 0 0 6 1 1 0 0 0 0 0 

T 0 M S 0 0 0 0 0 0 0 0 0 5 6 5 0 0 0 0 0 

T 0 M S 0 0 0 0 0 0 0 0 0 5 2 8 0 0 0 0 0 

 
In Figure 3-6, the Musina-Makhado SEZ southern site designated topocadastral 
area is provided. Farm 617 MS in the centre of the drawing is excluded from the 
designation. In Figure 3-7, the Musina-Makhado SEZ southern site designated 
topocadastral area is expressed in hectares. In Figure 3-8, the master plan for the 
proposed development is illustrated. 
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Figure 3-6: Farms cadastral data, included within the Musina-Makhado SEZ southern site 

designated area 

 
Figure 3-7: Musina-Makhado SEZ southern site cadastral information expressed in hectares 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 118 of 996 
 

 
Figure 3-8: Conceptual artistic master plan representation of the Musina-Makhado SEZ designated southern 
site development plan 
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3.2 PRELIMINARY SENSITIVITY SCREENING 

The pre-feasibility study conducted by Mott MacDonald in 2015 for the proposed Musina-Makhado SEZ southern site had identified 
several anticipated direct impacts which are linked directly to the proposed Musina-Makhado SEZ southern site operations and the 
geographical location where the activity is located. These are highlighted below: 

• Contribution to National GDP;  

• Detrimental effect on the biodiversity assets of the region; 

• Disruption of ecological functioning and pollution of water resources; 

• Employment ; 

• Greenhouse emissions (emissions from proposed industries); 

• High water requirements; 

• Impact on the sense of place; 

• Integrating anticipated inflow of labour with existing communities; 

• Large-scale land transformation; 

• Loss of critical biodiversity areas; 

• Need for social infrastructure investment; 

• Noise impacts; 

• Potential impact on air quality and human health and the environment; 

• Potential impact on cultural heritage; 

• Resource use conflicts (especially with respect to land and water); 

• Safety and security impacts; and 

• Visual and scenic impacts. 
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Table 3-8: Preliminary impact assessment 
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Change of 
land 
negative 
alterations/ 
impacts on 
existing land 
uses  

Roads (impeding of 
traffic and potential 
damage of existing 
roads) 

Highly 
Likely 

High Great Project 
Specific 

Long term Medium 
Low 

Reversible Unlikely Possible Low 

Schools (noise, traffic 
disruptions and 
accidents) 

Highly 
Likely 

Moderate Significant Project 
Specific 

Long term Medium 
Low 

Reversible Unlikely Possible Low 

Agricultural land (loss 
of agricultural land) 

Possible Low Small Project 
Specific 

Permanent Low Moderate 
reversibility 

Likely Moderately 
possible 

Low 

Mineable areas (loss of 
mineable areas) 

Possible Moderate Significant Project 
Specific 

Permanent Medium 
Low 

Reversible Unlikely Moderately 
possible 

Low 

P
H

YS
IC

A
L 

Waste 
Generation 
and 
Management 

Domestic Waste 
generation 

Definite Moderate Significant Project 
Specific 

Permanent Medium 
High 

Reversible Unlikely Possible Low 

Hazardous waste 
generation 

Definite Moderate Significant Project 
Specific 

Permanent Medium 
High 

Reversible Unlikely Possible Low 

Wastewater  
Definite Moderate Significant Project 

Specific 
Permanent Medium 

High 
N/A N/A N/A N/A 
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Health and 
Safety 

Following exposure 
pathways exist to 
agents detrimental to 
the health of the 
people working on the 
project and on 
surrounding 
community: inhalation, 
ingestion and direct 
contact 

Possible High Great Regional Long term Medium 
High 

Reversible Unlikely Possible Low 

Visual and 
scenic 
Impacts 

High rise buildings, 
interference of sight 
lines, fog 

Highly 
likely 

Moderate Significant 
Local 
Area Permanent 

Medium 
High 

Reversible Unlikely 
Moderately 

possible 
Low 

Noise 
impacts 

Movement of heavy 
vehicles, people, 
manufacturing 
industries – 
considering sensitive 
receptors 

Definite High Significant Local 
Area 

Long term Medium 
High 

Reversible Unlikely Possible Low 

Traffic Impeding of traffic 
along N1, accidents 

Highly 
likely 

High Great Project 
specific 

Long term Medium 
Low 

Reversible Unlikely Possible Low 

Impacts on 
the 
topography 
and geology 

Loss of natural 
topography (hills, 
valleys, scenery) and 
the alteration of 
geological formations 

Possible High Significant Project 
Specific 

Permanent Medium 
Low 

Irreversible Definite Moderately 
possible 

Medium 

Soil erosion Construction on steep 
slopes promotes the 
loss of soil through 
surface erosion 

Possible High Significant Project 
Specific 

Permanent Medium 
Low 

Irreversible Definite Moderately 
possible 

Medium 
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Disruption of 
ecological 
functioning 
and pollution 
of water 
resources 

Wetlands Likely High Great Project 
Specific 

Long term Medium 
Low 

Moderate 
Reversibility 

Likely Possible Low 

Rivers Likely High Great Local 
Area 

Long term Medium 
High 

Moderate 
Reversibility 

Likely Possible Low 

Groundwater Likely High Great Local 
Area 

Long term Medium 
High 

Moderate 
Reversibility 

Likely Possible Low 

Air quality Dust (construction) Highly 
likely 

High Significant Local 
Area 

Short term Medium 
Low 

Reversible Unlikely Possible Low 

Greenhouse emissions 
(emissions from 
proposed industries) 

Definite High Significant Regional Permanent High Moderate 
Reversibility 

Likely Impossible Medium 

Biodiversity 
and 
ecological 
impacts 

Loss of critical 
biodiversity areas 

Definite Moderate Significant Project 
Specific 

Permanent Medium 
High 

Irreversible Definite Moderately 
possible 

Medium 

Loss of fauna Definite Low Significant Project 
Specific 

Permanent Medium 
Low 

Moderate 
Reversibility 

Likely Moderately 
possible 

Low 

Loss of flora Definite Low Significant Project 
Specific 

Permanent Medium 
Low 

Moderate 
Reversibility 

Likely Moderately 
possible 

Low 

SO
C

IA
L 

Social 
impacts 

Influx of labourers – 
pressure on municipal 
services 

Possible Low Significant Local 
Area 

Long term Low Reversible Unlikely Possible Low 

Stimulation of regional 
infrastructure 
development; roads, 
electrical supply, 
municipal services 

Definite High Significant Local 
Area 

Permanent Medium 
High 

(Positive) 

- - - - 
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Social development: 

Jobs, internships and 
bursaries 

Likely High Significant Regional Permanent Medium 
High 

(Positive) 

- - - - 

Sense of 
place 

Potential increase in 
theft and social 
pathologies 

Possible High Significant Local 
Area 

Long term Medium 
Low 

Reversible Unlikely Possible Low 

Decrease in value of 
neighbouring 
properties  

Likely Moderate Small Local 
Area 

Permanent Medium 
Low 

Reversible Unlikely Moderately 
possible 

Low 

 

 

EC
O

N
O

M
IC

 

Economic 
impacts 

Contribution to 
national GDP 

Definite High Great National Long term High 
(Positive) 

- - - - 

Employment Definite High Great Regional, 
National 

Long term High 
(Positive) 

- - - - 

Procurement (local 
procurement) 

Highly 
Likely 

High Great Local 
Area 

Long term Medium 
High 

(Positive) 

- - - - 

H
ER

IT
A

G
E 

Cultural 
heritage 

Archaeological Possible Moderate Small Project 
Specific 

Temporary Very Low Irreversible Definite Possible Low 

Palaeontological Possible Moderate Small Project 
Specific 

Temporary Very Low Irreversible Definite Possible Low 

Cultural heritage sites Significant Moderate Significant Regional Long term Medium 
Low 

Irreversible Definite Possible Medium 
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Other potential direct impacts include: 

Increased population numbers and improved quality of life (i.e. development in its 
widest sense) contribute to a continual and inevitable reduction in the quantity of 
water that is available per person. 

Smelting and refining processes produce contaminated water, noxious gases and 
fine dust, and emit heavy metal vapours into the atmosphere (Booth, 1994). These 
substances settle out onto the surrounding landscape where they may have direct 
impacts on the area’s fauna and flora, particularly if emissions contain acidic 
substances such as sulphur dioxide. In addition, these substances are often 
mobilised during rainfall and transported by run-off into nearby watercourses 
where they have additional effects on components of the aquatic ecosystem as well 
as other water users.  

Where the ore is transported for beneficiation elsewhere (for example, coal, 
manganese and iron), the primary impacts on the biophysical environment is linked 
to noise disturbance and the emission of dusts and fumes from both the stockpiles 
and the transportation system and associated energy use. 

In arid and semi-arid areas, the quantity of water used by operations places it in 
direct competition for water with other water users, especially domestic, 
agriculture and the aquatic environment. This competition becomes heightened 
when the SEZ operation is also responsible for any deterioration in water quality as 
a result of effluent discharges.  

Typically, however, the authority responsible for granting the SEZ will also work in 
collaboration with the authority responsible for granting permits for water 
abstraction and effluent treatment and discharge. When this collaboration is 
effective, it ensures that the quantity of water used by the SEZ operation is within 
the allowable limits posed by the available water within the catchment concerned. 
If insufficient water is available in the catchment, and the social and economic 
opportunities offered by the SEZ operation are sufficiently attractive, additional 
water may be brought in from a neighbouring catchment10. 

3.3 POSSIBLE INDIRECT IMPACT 

In contrast to direct impacts, there are many other types of impacts that are 
associated with beneficiation activities, but do not occur as a direct consequence 
of the activity itself. These would be considered to be indirect impacts. A typical 
example would be the variety of impacts caused by the activities of individuals and 
organisations that take place in areas peripheral to an industrial operation. An 
example of this is the discharge of effluent and wastes from households, businesses 
and factories in the towns that develop around or close to a particular industrial 
operation.  

 
10 Pre-feasibility study for the Musina-Makhado SEZ by Mott MacDonald in 2015 
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In several instances, indirect impacts can exceed the total environmental impact of 
the original operation and thereby require a far greater degree of management 
attention. The pivotal nature of mining and industrial activities in the general 
development of southern Africa means that they inevitably have had several 
peripheral or indirect impacts on the biophysical environment. A few examples are 
highlighted below:  

• Due to the multifaceted value in South Africa’s biodiversity, many plants and 
animals are subject to exploitation. Large numbers of plant taxa are known 
to be threatened by direct use and harvested at levels that are not suitable.  

• The greatest indirect impacts for birds are killings by humans, live bird trade 
and traditional medicine. Incidents of mass poisonings of endangered birds 
of prey (specifically vultures), are also on the increase in the province and 
require urgent and targeted attention to avoid further losses of valuable 
species. 

• The influx of workers and their families and dependents into existing and 
new areas is often accompanied by the development of informal and un-
serviced settlements. In turn, these are characterised by poor or inadequate 
sanitation systems with the result that nearby watercourses become 
contaminated with sewage and domestic waste.  

• Settlements that develop in the peripheral areas of industrial operations 
often rely on subsistence agriculture for their livelihoods. These result in 
progressive de-vegetation of the areas around such operations as trees are 
cleared for fuel wood and to open up areas for cultivation. In extreme cases, 
the subsistence agriculture may extend into local wetlands, thereby 
reducing their ability to attenuate stream flows and prevent flooding.  

• Increased population numbers place greater pressure on every natural 
resource in an area. This pressure varies from demands for fuel and water, 
housing and construction materials, to accelerated exposure of the 
catchment surface to erosion processes. 

3.4 CUMULATIVE IMPACT IN LIGHT OF EXISTING AND KNOWN PLANNED 
ACTIVITIES 

Cumulative impacts is generally applied to those situations where several impacts 
from different processes and activities combine to exert a greater set of (usually 
adverse) effects than those that would be predicted from the original activities. The 
Musina-Makhado SEZ southern site southern site should be considered along with 
all other applications and activities in the area. 

An example of this type of situation would be the combination of adverse effects 
that a community would experience if it were exposed simultaneously to 
atmospheric emissions of gases, wind-blown dust and effluent discharged from 
future mining and industrial operations.  

A second example would be the situation where effluents and discharges from 
several surrounding mining operations or industries in a single catchment exerted 
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a set of combined effects or impacts on the river system draining the basin. A third 
example would be an overall change in the sense of place of the area. The area 
could moderately change from conservation, tourism, game farming community to 
a mining and industrial geographic zone.  

3.5 ANTICIPATED IMPACTS ON AESTHETIC AND WILDERNESS VALUES OF 
THE ENVIRONMENT 

The wilderness value of the proposed development site will be altered. Buffers 
around protected areas are defined in ‘Listing Notice 3’ of the National 
Environmental Management Act, 1998 (Act 107 of 1998): Environmental Impact 
Assessment Regulations, 2014 (GNR 982) as amended. The generic buffers as 
determined in ‘Listing Notice 3’ serve to protect the biodiversity and economic 
asset values of the province’s Protected Areas by reducing the impacts of 
development adjacent to Protected Areas, i.e. a buffer of 5 km is specified around 
nature reserves (LEDET) and 10 km around national parks and world heritage sites 
and are included at least as Ecological Support Area. It should be noted that the 
Musina-Makhado SEZ southern site is located outside of any of the above-
mentioned buffer zones. However, the Musina-Makhado SEZ southern site could 
potentially impact on biodiversity (e.g. edge effects or introduction of alien species) 
and economic value (e.g. degradation of viewshed and sense of place). 

3.6 ANTICIPATED IMPACT ON AREAS OF SCIENTIFIC, HISTORIC AND 
CULTURAL SIGNIFICANCE 

The closest area of national cultural significance is the Mapungubwe National 
Heritage site which is located 67 km north-west of the proposed SEZ.  

Previous studies indicated a large variety of heritage findings in the region; 
therefore, it can be assumed that heritage aspects and locations could occur on the 
properties located within the Musina–Makhado SEZ southern site which could be 
impacted. Please refer to Chapter 6 for more details. 

3.7 BIOPHYSICAL ENVIRONMENT 

3.7.1 CLIMATIC CONDITIONS 

3.7.1.1 Regional climate 

The SEZ site is situated in a semi-arid zone to the north of the Soutpansberg. The 
regional climate is strongly influenced by the east-west orientated mountain range 
which represents an effective barrier between the south-easterly maritime climate 
influences from the Indian Ocean and the continental climate influences 
(predominantly the Inter-Tropical Convergence Zone and the Congo Air Mass) 
coming from the north.  

The rainfall in this area usually varies between 300 and 400 mm in summer, while 
experiencing very dry winters. The area is characterised by cool, dry winters (May 
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to August) and warm, wet summers (October to March), with April and September 
being transition months. Temperature range from 0.9 °C to 39.9 °C and the area is 
generally frost free (Mucina and Rutherford, 2006).  

The mountains give rise to wind patterns that play an important role in determining 
local climates. These wind effects include wind erosion, aridification and air 
warming. 

3.7.1.2 Temperature 

Average monthly minimum and maximum temperatures for the Tshipise weather 
station (No. 0766277 1) some 32 km south-east of the SEZ area are shown the table 
below. Average daily maximum and minimum summer temperatures (November 
to February) at the weather station range between ~33 °C and ~20 °C, while winter 
temperatures (May to August) range between ~28 °C and ~7 °C respectively. The 
high average temperatures are reflected by the fact that the minimum average 
daily summer temperature is a high 20 °C and the minimum average daily winter 
temperature does not dip below 7 °C.  

Table 3-9: Temperature data for Tshipise for the period from 1994 to 2006 

MONTH TEMPERATURE (°C) 

Highest 
Recorded 

Average Daily 
Maximum 

Average Daily 
Minimum 

Lowest 
Recorded 

January 42.2 32.8 21.5 12.6 

February 41.4 32.3 21.5 14.9 

March 42.9 31.5 20.1 13.0 

April 40.9 30.1 16.3 5.7 

May 42.3 27.9 11.2 1.7 

June 34.3 25.6 8.2 -0.4 

July 34.1 25.0 7.3 -1.2 

August 37.4 27.8 10.3 1.7 

September 41.2 27.7 12.9 3.6 

October 41.4 29.1 16.5 8.0 

November 42.5 32.2 20.1 11.1 

December 43.4 33.1 21.0 13.8 

Year 43.4 29.6 15.6 -1.2 

Source: Weather SA (Station No. 0766277 1) 
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3.7.1.3 Winds 

A period wind rose for the Mopane Project11 area (proposed in the vicinity of the 
SEZ site) is presented in the figure below. Wind roses comprise 16 spokes which 
represent the direction from which winds blew during the period. The colours 
reflect the different categories of wind speeds. The dotted circles provide 
information regarding the frequency of occurrence of wind speed and direction 
categories. 

Based on an evaluation of the meteorological data obtained from the South African 
Weather Services, the following deductions regarding the prevailing wind direction 
and wind frequency can be assessed. Looking at the figure below, the predominant 
wind direction within the project area is mainly from the south-eastern region. 
Secondary winds are noted from the eastern region. The highest frequency of wind 
speeds lies between 0.5 and 2.1 m/s which occurred for 42% of the time. The 
second highest wind class 2.1 to 3.6 m/s occurs 34% of the time.  

 
Figure 3-9: Period wind rose for the Mopane (from railway station 

eastwards) project area for the period Jan 2008 – Dec 2012 

3.7.2 GEOLOGY 

The geology of the area consists of Calc-silicate rocks and marble, together with 
leucogneisses and subordinate pink hornblende granitoid gneiss, metaquartzite 

 
11 Greater Soutpansberg Mopane Project Environmental Impact Assessment and Environmental Management 

Programme, November 2013 
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and amphibolite and Sandstone, shale and coal from the Karoo Supergroup and the 
Beit Bridge Complex group12. 

 
Figure 3-10: Geology 

3.7.3 VEGETATION 

The SEZ site falls within the Musina Mopane Bushveld. The Musina Mopane 
Bushveld is categorised as least threatened with a target of 19% to be conserved. 
However, only 2% is statutorily conserved, mainly in the Mapungubwe National 
Park and the Nwanedi and Honnet Nature Reserves. It is the most diverse 
mopaneveld type in South Africa.13. Refer to the following figure showing the 
vegetation type of the study area. 

 
12Council of Geoscience: 
http://www.geoscience.org.za/images/Maps/DataFile/rsa_1m_shape_layer_font_tar.zip 
13 Mucina, L., & Rutherford, M.C. (2012). The Vegetation of South Africa, Lesotho and Swaziland, Strelitzia 

19, South Africa,  https://www.researchgate.net/publication/236982063_Savanna_Biome Accessed: 
28 September 2017 

https://www.researchgate.net/publication/236982063_Savanna_Biome
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Figure 3-11: National vegetation map 

3.7.4 LAND COVER 

There are cultivated low scale commercial fields on farms Antrobus 566 MS 
(975.02662 ha) and Somme 611 MS (989.295716 ha) located on the eastern extent 
of the proposed SEZ. The land cover is depicted in Figure 3-12. 

 
Figure 3-12: GTI land cover (2013/2014) 
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3.7.5 SOIL AND LAND CAPABILITY 

The general soil pattern for the SEZ site is classified as non-arable grazing 
woodland/wildlife land and wilderness capability. The grazing capacity ranges from 
non-arable in the north to wilderness area in the south, with low grazing potential. 

 
Figure 3-13: Department of Agriculture, Forestry and Fisheries (DAFF): Land capability 

The general soil class can be described as red and yellow, sandy well drained soils 
with high base status and minimal development, with or without intermittent 
diverse soils. 

Soil restrictions in this class (VII and VIII) may have one or more continuing 
limitations that cannot be corrected, such as (1) very steep slopes, (2) erosion, (3) 
shallow soil, (4) stones, (5) wet soil, (6) salts or sodium, (7) unfavourable climate, 
or (8) other limitations that make them unsuited to common cultivated crops. They 
can be used safely for grazing or woodland or wildlife food and cover or for some 
combination of these under proper management. 

3.7.6 WATER RESOURCE 

It is envisaged, based on the Business Plan for South Africa Energy and Metallurgy 
Special Economic Zone, Shenzhen Hoimor Resources Holding Company Limited, 
April 2019 that the energy and metallurgical complex shall comprise the 
manufacturing plants outlined in the following table. 
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Table 3-10: Proposed Musina-Makhado SEZ southern site operations 

 AREA WATER 

Projects (ha) (million m3 annual new 
water consumptionfrom 
2020 to 2029 onwards) 

Coal Washery 100 0,8 

Coking Plant 400 0,12 

Heat Recovery Power 
Generation 

0 2,73 

Thermal Plant 620 11.06 

Ferrochrome Plant 500 6,01 

Ferromanganese 50 0,45 

Silicomanganese Plant 100 1,47 

Vanadium – Titanium Magnetite 
Project 

1 000 33,9 

High Manganese steel 280 3 

High Vanadium Steel 100 3 

Stainless Steel Plant 300 12 

Lime Plant 15 0,12 

Cement Plant 30 0,8 

Refractories Plant 18 0,173 

Process and sewage treatment 20 2,27 

Industrial and Domestic Water 
Plant 

10 

Light Industrial Processing Zone 600 

Machining Zone 300 

SEZ Administrative Centre 200 

Logistics Centre 100 

Bonded Area 400 

Commercial Residential Area 300 2,11 

Living Area 500 

Total 5,943 80,0 
Source: Business Plan for South Africa Energy and Metallurgy Special Economic Zone, Shenzhen Hoimor 
Resources Holding Company Limited, April 2019 

The bulk water demand for the fully developed Musina-Makhado SEZ southern site 
is currently estimated at 80,0 million m3 of water for the 9-year construction period.  

As part of the Department of Water and Sanitation’s preliminary studies, they 
identified water sources in Zimbabwe not currently in use, making Zimbabwe a 
potential water supply source. A cross border water transfer from Zimbabwe will 
require an international water user agreement. 

An additional alternative water source is Zhovhe dam on Mzingwane River – 
Zimbabwe which has at least 30 million m3 per annum raw water which can be 
purchased from the Zimbabwe National Water Authority when agreements are in 
place. The Zhovhe dam is situated on the Mzingwane River – a tributary of the 
Limpopo River. Water can be abstracted from the Limpopo River on the Zimbabwe 
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River banks as the water is released from the Zhove dam.14 Please refer to Chapter 
6 for more details on the water assessment by Matukane & Associates and 
Appendix U. 

 

A critical risk factor for the success of the Musina-Makhado SEZ southern site is the 
long-term availability of water as the region is severely water strained15.  

3.7.6.1 Surface water 

The two main sources of water in the area are the Limpopo River (and the alluvial 
aquifer under the riverbed) and the Nzhelele Dam, see the following figure.  

 
14 Aphane Consulting, (2014). Development of a feasibility study for the Mutasshi/Musina corridor bulk water 

supply, Prepared for the Department of Water Affairs, Aphane Consulting, Polokwane 
15 Limpopo Department of Economic Development, Environment & Tourism, (2017). Intervention on the 

provision of water for the Musina Makhado SEZ, LEDET, Polokwane 

NOTE: 

In terms of Notice 538 of 2016, published in Government Gazette No. 26187 on  

2 September 2016: 

• Permissible surface water abstraction volumes for all eight properties  

(8 x 2 000 m3) equals 16 000 cubic metres per year at 1 litre per second. 

• Permissible groundwater abstraction volumes for all eight properties  

(8 x 45 m3) equals to 360 585 m3 per year at 1 litre per second. 

Total permissible surface and groundwater abstraction volumes available for the SEZ site 
are estimated at 0.377 million m3.  

The Musina-Mukhado SEZ southern site requires a total of 123 million m3 of water for its 
operation. 
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Figure 3-14: Surface water within the study area 

3.7.6.2 Limpopo River 

The river is the second largest perennial river in South Africa and it is about 
1 600 km long. The Limpopo River flows through Botswana, Zimbabwe, South Africa 
and Mozambique where it empties into the Indian Ocean. It also acts as a border 
which separates South Africa from Zimbabwe on the north for 240 km and South 
Africa from Botswana on the north-east for 400 km. The Limpopo Department of 
Water Affairs will provide 30 million cubic metres of water for the first phase of the 
Musina-Makhado SEZ southern site projects 16. 

3.7.6.3 Nzhelele Dam 

The Nzhelele Dam is situated on the Nzhelele River, approximately 50 km north-
east of Makhado (10 km south-east of the farm Antrobus 566), in the Limpopo 
province (see the following figure). The capacity of the dam is 55.3 million m3 17. On 
1 February 2019, the Department of Water and Sanitation gazetted the limiting of 
water in terms of Item 6 of Schedule 3 of the National Water Act of 1998 for 
irrigation, urban, industrial and mininig purposes from the Polokwane Water 
Supply System, Mutshedzi, Nshelele, Nwanedi and Luphephe, Albasini, Middle 
Letaba, Nsami, Modjadji, Tzaneen, Doorndraai and Glen Alphine sub-system/dams. 
Herein the Nzhelele Dam received a 10% restriction (2.9 Million m3/annum) for 

 
16 South African Energy Metallurgical Special Economic Zone Development Plan, April 2019 
17 http://www.fao.org/3/y5744e/y5744e07.htm 

Nzhele Dam 

Limpopo River 

http://www.fao.org/3/y5744e/y5744e07.htm
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irrigation usage of 29.01 million m3/annum, therefore 26.109 million m3/annum 
supply18. 

 
Figure 3-15: Aquatic features 

According to information provided by Jeffares & Green consultants, the dam has a 
total storage volume of 55.3 million m3, with a capacity of 790 m3/s. The main 
purpose of the dam is to serve irrigation.  

3.7.6.4 Sand River 

The Sand River is a perennial stream that is often dry in the winter and flows to the 
west, 10 km north of the SEZ site.  

3.7.6.5 Mutamba/Nzhelele Rivers 

The Mutamba/Nzhelele Rivers have a perennial flow and flow in a south-east 
direction approximately 20 km east of the SEZ site. 

3.7.6.6 Permissible surface water abstraction volumes 

The SEZ site falls within primary drainage region A, the Limpopo Water 
Management Area and Quaternary drainage regions A71K and A80F. 

In terms of Notice 538 of 2016, published in Government Gazette No. 26187 on 
02 September 2016, the maximum volume of surface water that may be abstracted 

 
18 Limpopo Provincial Operations: Limiting the use of water in terms of item 6 of schedule 3 of the National 
Water Act of 1998… 01 February 2019 No. 96. 

Nzhele Dam 
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and stored on each property (SEZ site comprises eight properties) from the 
surrounding rivers (Limpopo River, Sand River and the Nzhelele River) is 2 000 cubic 
metres per year. 

3.7.6.7 Surface water quality 

In an assessment undertaken by Scientific Aquatic Services in November 2013, the 
Sand River displayed limited impacts on the in-stream ecology although impact due 
to water abstraction from the system leading to reduce in-stream flow and loss of 
refuge pools was considered highly likely to be occurring.19 

The Nzhelele River displayed no significant impacts on the in-stream ecology 
although the discolouration of the water was a potential indication of 
eutrophication.20 

3.7.6.8 Wetlands 

Multiple wetlands are located across the eight farms forming part of the Musina-
Makhado SEZ southern site, including seeps, flats, valley-bottom wetlands and 
channelled valley-bottom wetlands.  

 
19 Van Staden, S, Van der Haar, N & Crafford, C., (2013). Wetland and aquatic ecological assessment as part of 

the environmental assessment and authorisation process for the Greater Soutpansberg Chapudi Project, 
Limpopo Province, http://www.sahra.org.za/sahris/sites/default/files/additionaldocs/007%20Annex-
5%20Chapudi%20Aquatic%20Specialist%20Report.pdf Accessed: 22 September 2017 

20 Van Staden, S, Van der Haar, N & Crafford, C., (2013). Wetland and aquatic ecological assessment as part of 
the environmental assessment and authorisation process for the Greater Soutpansberg Chapudi Project, 
Limpopo Province, http://www.sahra.org.za/sahris/sites/default/files/additionaldocs/007%20ANNEX-
5%20Generaal%20Wetland%20and%20Aquatic%20Assessment.pdf  Accessed: 22 September 2017 

http://www.sahra.org.za/sahris/sites/default/files/additionaldocs/007%20Annex-5%20Chapudi%20Aquatic%20Specialist%20Report.pdf
http://www.sahra.org.za/sahris/sites/default/files/additionaldocs/007%20Annex-5%20Chapudi%20Aquatic%20Specialist%20Report.pdf
http://www.sahra.org.za/sahris/sites/default/files/additionaldocs/007%20ANNEX-5%20Generaal%20Wetland%20and%20Aquatic%20Assessment.pdf
http://www.sahra.org.za/sahris/sites/default/files/additionaldocs/007%20ANNEX-5%20Generaal%20Wetland%20and%20Aquatic%20Assessment.pdf
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Figure 3-16: Aquatic features associated with the Musina-Makhado SEZ southern site 

3.7.7 GROUNDWATER 

The proposed SEZ falls within the Limpopo Water Management Area and the Sand 
Sub-Water Management Area. The area falls within a river National Freshwater 
Ecosystems Priority Area (NFEPA).  

 
Figure 3-17: National freshwater ecosystem priority areas (NFEPA)   

 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 138 of 996 
 

The alluvial aquifer under the Limpopo river Riverbed is governed by the SADC 
Protocol on shared watercourses. At least 70 million cubic metres per annum are 
currently being extracted from a section of the Limpopo alluvial aquifer for 
irrigation, mining and for the Musina Town.21  

3.7.7.1 Permissible groundwater abstraction volumes 

In terms of Notice 538 of 2016, published in Government Gazette No. 26187 on 
2 September 2016, the maximum volume of water that may be taken from 
groundwater resources (within quaternary drainage region A71K and A80F) on each 
property (SEZ site comprises eight properties) is 45 cubic metres per year. 

Therefore, the permissible groundwater abstraction volumes for all eight 
properties (8 x 45 m3) equals to 360 585 m3 per year at 1 litre per second. 

3.7.8 AIR QUALITY 

In terms of the Limpopo Provincial Air Quality Management Plan (AQMP), 2013, it 
is noted that there is a shortage of up-to-date information on the South African Air 
Quality Information System (www.saaqis.org.za) with respect to Limpopo Province.  

Historical data for Louis Trichardt (1995 to 2005), as conducted by the North West 
University, indicated very low ambient concentrations of SO2, NOx, O3, NH3 and 
HNO3, but no PM10 concentrations have been measured. 

 
Figure 3-18: Monitoring stations across Limpopo Province 

 

The main contributor within the province to fine particulate matter (PM2.5) and CO 
is biomass burning. Vehicle tailpipe emissions are the main source of hydrocarbons 

 
21 Aphane Consulting, (n.d). Development of a feasibility study for the Mutasshi/Musina corridor bulk water 
supply, Prepared for the Department of Water Affairs, Aphane Consulting, Polokwane 
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specifically within the District of Vhembe. Wood processing, mainly based on the 
number of activities, was ranked first in Mopani and in Vhembe. There are, 
however, far more wood processing activities in Mopani than in Vhembe. 

Vhembe District Municipalities is in the process of developing District Air Quality 
Management Plans (AQMPs). 

3.7.9 RENEWABLE ENERGY 

The use of renewable energy sources such as solar energy could be explored as the 
region experiences 2100 kWh solar radiation per square metre with an optimal 
solar inclination of 24–25°. Please refer to Chapter 6 for more information of energy 
sources and Appendix S for the energy assessment. 

 
Figure 3-19: Solar radiation 
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Figure 3-20: Solar inclination 

 
Other renewable sources, for instance wind and bio-recycling, may also be 
considered as possible sources within the Musina-Makhado SEZ southern site. 

3.8 BIOLOGICAL 

3.8.1 PROTECTED AREAS 

Protected Areas (PAs) are assets that contribute to the environmental integrity, 
economic development and to social well-being of the population. Limpopo has an 
existing protected area network (PAN) comprising both formal PAs and informal 
(i.e. private nature reserves not legally declared in terms of NEM:BA) PAs. 

The following formal and informal protected areas are discussed under this chapter 
and shown in the following: 

• Vhembe Biosphere Reserve; 

• National Parks (NBA 2011); 

• Formal Protected Areas; 

• Informal Protected Areas; 

• National Protected Areas Expansion Strategy (NPAES) Focus Areas; and 

• Private Nature Reserves.  
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Figure 3-21: Formal protected areas 

3.8.1.1 Biosphere reserves 

South Africa initiated its participation in the United Nations Education, Scientific 
and Cultural Organisation (UNESCO) Biosphere Reserve Programme in 1995 during 
the Second World Congress of Biosphere Reserves in Spain, and entered into a 
Memorandum of Understanding with UNESCO in April 1998. The same year South 
Africa received UNESCO’s approval for the designation of its first Biosphere Reserve 
(Kogelberg Biosphere Reserve). There are three biosphere reserves within the 
province, namely Vhembe, Waterberg and Kruger 2 Canyon which aid the 
conservation of biodiversity. The SEZ site is located within the Vhembe biosphere 
reserve. 

Biosphere reserves are areas identified either on terrestrial or marine ecosystems 
(or both) that are internationally recognised under the framework of UNESCO’s 
Man and Biosphere (MAB) programme. MAB is an intergovernmental scientific 
programme aiming to ensure harmonious coexistence of people with nature; it is 
housed in and supported by UNESCO. The Vhembe Biosphere Reserve has three 
biomes, namely savannah, grassland and forest. It has four bioregions and 23 
different vegetation types, 8 of which are endemic to South Africa.22 

 
22 Department of Environmental Affairs, (2017). Vhembe Biosphere Reserve, Department of Environmental 

Affairs, 
https://www.environment.gov.za/?q=content/projects_programmes/manand_thebiosphere_reserves/list/v
hembe Accessed: 22 September 2017 

https://www.environment.gov.za/?q=content/projects_programmes/manand_thebiosphere_reserves/list/vhembe
https://www.environment.gov.za/?q=content/projects_programmes/manand_thebiosphere_reserves/list/vhembe


ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 142 of 996 
 

The spatial zonation of the Vhembe Biosphere Reserve (VBR) (shown in the figure 
below) comprises the following zones: 

• Core zone/s – areas that must have a legal/long term protection status in 
terms of national laws; 

• Buffer zone/s – areas usually surrounding or adjoining core areas; and 

• Transitional zone/s – areas which support/contain a diversity of sustainable 
activities.23 

The SEZ site falls within the Transitional zone (areas which support/contain a 
diversity of sustainable activities) as shown in the figure below. 

The VBR covers five local municipal areas of the Limpopo Province. They are 
Blouberg, Musina, Makhado, Thulamela and Mutale. A portion of the Kruger 
National Park, north of the Shingwedzi River, is also included. The eastern border is 
formed by the Mogalakwena River and the southern border extends roughly from 
just south of the Blouberg – Makgabeng and Soutpansberg Mountain Ranges, 
across the Luvuvhu River catchment, to the east. The northern and eastern 
boundaries are formed by the international boundaries with Botswana, Zimbabwe 
and Mozambique. The size of the VBR is approximately 30 701 km2. 

 
Figure 3-22: Vhembe Biosphere Reserve 

 

 
23 Munyai, T, (2014). Status of biosphere reserves in South Africa, 2014 Biodiversity Planning Forum, South Africa, 

South African National Biodiversity Institute http://biodiversityadvisor.sanbi.org/wp-
content/uploads/2014/08/42-Munyai-BiosphereReservesStatus.pdf Accessed: 28 September 2017 

SEZ Site 

http://biodiversityadvisor.sanbi.org/wp-content/uploads/2014/08/42-Munyai-BiosphereReservesStatus.pdf
http://biodiversityadvisor.sanbi.org/wp-content/uploads/2014/08/42-Munyai-BiosphereReservesStatus.pdf
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According to the VBR, there are a large number of private game farms and 
agricultural farms creating an ideal opportunity for unleashing the economic 
potential of the established VBR. The biosphere reserve will promote an integrated 
approach to sustainable development, ensuring that essential ecosystem services 
are maintained, education is improved, human development and wealth creation 
are stimulated through better communication and training while conserving the 
unique ecosystems, species and cultural resources of the region.24  

The Draft Vhembe Bioregional Plan was set out for review by LEDET in August 2019. 
The designated Musina-Makhado SEZ site should be considered in terms of the 
draft Bioregional Plan and the sensitivity of it. 

3.8.1.2 National parks 

The Kruger National Park is located approximately 140 km from the SEZ site by 
road and is the major contributor at 72%, to the formal protected area net (PAN) 
of the province. 

The Mapungubwe National Park is located approximately 65 km from the SEZ site 
and is situated on South Africa’s northern border neighbouring Botswana and 
Zimbabwe. Mapungubwe National Park (also a world heritage site) is where South 
Africa’s first kingdom was established around 1300 AD; remains of this trade with 
eastern cultures such as China and India are observed through numerous artefacts 
and artwork. The World Heritage site is also home to multiple fauna, flora and 
vegetation.  

 
Figure 3-23: National parks 

 
24 UNESCO, (2010). UNESCO – MAB Biosphere Reserves Directory, United Nations Educational, Scientific and 
Cultural Organization, http://www.unesco.org/mabdb/br/brdir/directory/biores.asp?mode=all&code=SAF+06 
Accessed: 22 September 2017 

http://www.unesco.org/mabdb/br/brdir/directory/biores.asp?mode=all&code=SAF+06
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3.8.1.3 Formal protected areas 

Within the Limpopo Province, the primary responsibility of managing and 
monitoring biodiversity vests with the Limpopo Department of Economic 
Development, Environment & Tourism (LEDET). 

 
Figure 3-24: Formal protected areas 

The Musina Nature Reserve, formally known as the Baobab Tree Reserve, is 
located approximately 25 km from the SEZ site to the north-north-east, and is 
recognised for its high concentration of baobab trees. 

The Honnet Nature Reserve is located approximately 23 km from the SEZ site to 
the east. The reserve is located in the Bushveld north of Makhado and extends over 
2 200 hectares of Mopane and other indigenous trees native to the region. It is 
home to game and multiple species of birdlife. 

The Nwanedi Nature Reserve is located approximately 43 km from the SEZ site to 
the east. The reserve is located at the foothills of the Venda Mountains, and is home 
to a number of white rhinos, antelope, giraffes and leopards. 

The Nzhelele Nature Reserve is located approximately 30 km from the SEZ site to 
the south-south-east. The reserve is located 60 km north-east of Makhado on the 
R525 and covers an area of 2 122.078 ha. 

The Happy Rest Nature Reserve is located approximately 29 km from the SEZ site 
to the south-south-west, and is situated off the R522 west of Makhado, on the 
foothills of the Soutpansberg. The reserve is home to over 250 bird species. Forest 
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birds include: Black Sparrowhawk, Narina Trogon, African Crowned Eagel, Grey 
Cuckooshrike, Purple-Crested Turaco, Knysna Turaco and Bat Hawk. 

The Langjan Nature Reserve is located approximately 61 km from the SEZ site to 
the west. The reserve conserves the only remaining naturally occurring herd of the 
gemsbok (Oryx Gazelle) in the Limpopo Province. 

3.8.1.4 Informal Protected Areas 

No informal protected areas are identified, in terms of the South African 
Biodiversity Institute, within a distance of 70 km from the SEZ site. 

3.8.1.5 National Protected Areas Expansion Strategy (NPAES) Focus Areas  

The SEZ site is bounded by the Blouberg Langjan National Protected Areas 
Expansion Strategy focus area to the north (approximately 6 km from the SEZ site) 
and to the south-east (approximately 20 km from the SEZ site). 

 
Figure 3-25: Blouberg Langjan NPAES focus area 

Focus areas present the best opportunities for meeting the ecosystem-specific 
protected area targets set in the NPAES, and were designed with strong emphasis 
on climate change resilience and requirements for freshwater ecosystems. 

3.8.1.6 Private nature reserves 

The Avarel Private Nature Reserve borders the SEZ site along the N1 north and 
extends over three farms comprising an area of 37.83 km2. The Nzhelele Private 
Nature Reserve is located 19 km north-east from the SEZ site. The reserve began 
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as a small 25 ha reserve on a peninsula in the Nzhelele Dam. Currently the reserve 
covers 1 400 ha and is a popular spot for angling. The National Environment 
Management: Protected Areas Act [NEM:PA], 2003 (Act No. 57 of 2003) stipulates 
that there is no prescribed minimum size for a private nature reserve. However, the 
size of the area should be in accordance with the purpose and objectives of the 
private nature reserve.25 

 
Figure 3-26: Private nature reserves 

3.8.2 CRITICAL BIODIVERSITY AREAS 

Critical biodiversity areas are areas identified to assist in meeting the region’s 
biodiversity targets in terms of aquatic and terrestrial systems.26 Biodiversity 
targets also provide a sound foundation for determining the size of a biodiversity 
offset required. 

Based on the Limpopo Conservation Plan (see the following), the majority of the 
SEZ site falls within the category Ecological Support Area 1 (ESA 1), ESA 1 being in a 
largely natural state that retains significant importance from a process perspective 
(e.g. maintaining landscape connectivity). 

 
25 National Environment Management: Protected Areas Act [NEM:PA], 2003 (Act No. 57 of 2003) 
26 Desmet, P. G., Holness, S., Skowno, A. & Egan, V.T. (2013). Limpopo Conservation Plan v.2: Technical Report. 

Contract Number EDET/2216/2012. Report for Limpopo Department of Economic Development, Environment 
& Tourism (LEDET) by ECOSOL GIS 

Avarel Private Nature Reserve 

Nzhelele Private Nature Reserve 

SEZ site 
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Figure 3-27: Critical biodiversity areas 

The most critical area of biodiversity conservation is located within the southern 
portion of the SEZ site and is categorised as Critical Biodiversity Area 2 (CBA 2). CBA 
2 represents areas where there are spatial options for achieving targets and the 
selected sites are the ones that best achieve targets within the landscape design 
objectives of the plan. 

The remainder of the proposed Musina-Makhado SEZ southern site is on Ecological 
Support Area 2 (ESA 2), Is an area that is no longer intact, but potentially retains 
significant importance from a process perspective (e.g. maintaining landscape 
connectivity). 

3.8.3 ECOLOGICAL CORRIDOR NETWORK 

The Ecological Corridor Network (see the following figure) identifies  
comprehensive terrestrial and riverine corridors to ensure linkages are retained 
between key biodiversity features; areas supporting climate change resilience (e.g. 
refuge habitats and areas with diverse bioclimatic variables) were identified and 
included as features in the plan, and other features such as ridges which include 
important environmental gradients and linkages. 
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Figure 3-28: Ecological Corridor Network map27 

3.8.4 IMPORTANT BIRD AREAS 

An Important Bird Area (IBA) is an area designated as globally important habitat for 
the conservation of bird populations. The programme was developed by Bird Life 
International and the stewardship of IBAs in the province is designated by Birdlife 
South Africa. Their existence is important to the conservation of biodiversity within 
the Limpopo Province. 

The SEZ site does not fall within any IBA. However, the Mapungubwe, Soutpansberg 
and Blouberg Important Bird and Biodiversity Areas (BirdLife South Africa, 2015) 
surround the site. Refer to the following figure. 

 
27 Limpopo Conservation Plan v.2 Technical Report 2013 

Site 
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Figure 3-29: Important Bird Areas (Source: LCPv2_technicalReport_2013) 

Important Bird Areas within Limpopo Province house the two largest breeding 
colonies of Gyps coprethes (Cape Vulture) in the world at Blouberg IBA. 

3.8.4.1 Threatened terrestrial ecosystems 

The proposed SEZ falls within an area that is Least Threatened according to the list 
of threatened terrestrial ecosystems, as shown in the map below. This means that 
in terms of terrestrial ecosystems the selected site falls outside of any threatened 
terrestrial ecosystems where the proposed Musina-Makhado SEZ southern site is 
to be located. 

 
Figure 3-30: Threatened terrestrial ecosystems 

SEZ Site 

Blouberg Vulture Colonies 

Soutpansberg 

Vhembe NR 
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3.9 SOCIO-ECONOMIC 

3.9.1 INFRASTRUCTURE 

3.9.1.1 Roads 

The proposed Musina-Makhado SEZ southern site is located adjacent to the N1 
which is the major link motorway between Pretoria and Beitbridge Land Port of 
Entry to Zimbabwe, and the R525 road which traverses and crosses the SEZ. The N1 
is a single carriageway in both directions. The R525 is a paved, tarred road and is 
also is a single carriageway in both directions which connects Mopani Railway 
Station in the west with Pafuri Gate for the northern most entrance gate to the 
Kruger National Park in the east. The southern section of the SEZ is planned to 
provide access from the south to the SEZ, namely the Huntleigh Road leading to 
Huntleigh Railway Station. 

3.9.1.2 Freight rail 

A railway line runs along the north-west extent of the proposed Musina-Makhado 
SEZ southern site. A Transnet Freight Rail mainline runs between Johannesburg and 
Musina, while goods are transported between Polokwane and Musina on the 
unelectrified line with Transnet Freight Rail. The rail line that connects Beitbridge 
Land Port of Entry and Maputo will be the key for the SEZ’s freight movement. 

 
Figure 3-31: Local transportation 
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MC Mining’s (Coal of Africa’s) proposed rail route traverses the southern extent of 
the proposed SEZ across farms Joffre 584, Lekkerlag 580 and Battle 585. 

3.9.1.3 Public transport 

There are no formal public transport facilities in the vicinity of the proposed SEZ. 
An informal bust stop for long distance buses is situated at the N1 and R525 
intersection. No non-motorised transport facilities are available along the N1 and 
there are no formal pedestrian facilities. An old filling station is located just after 
the Baobab Tollplaza called Bokmakierie. The Baobab Tollplaza is situated before 
the N1 and R525 interchange. Taxi and bus services transport individuals from 
Gauteng to Musina using the N1. 

3.9.1.4 Airports and maritime 

The Polokwane International Airport is located 145 km south of the proposed SEZ 
and the closest maritime facilities are located in Maputo (Mozambique), which is 
located 463 km south east of the proposed SEZ. 

3.9.1.5 Servitudes 

Please refer to the figure below which indicates the cadastral and servitudes 
affecting the Musina-Makhado SEZ southern site. 

 
Figure 3-32: Servitudes 
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The conditions affecting the servitudes and relative rights have been illustrated 
below: 

1. The Farm VAN DER BIJL 528  
Deed of Transfer No. T51336/2008  
Diagram S.G. No. A971/1917  
No servitudes exist on this property. 
 

2. The Farm BATTLE 585 
Deed of Transfer No. T51333/2008. 
Diagram S.G. No. A2607/19169 
No servitudes exist on this property. 
 

3. Portion 1 of the Farm JOFFRE 584 
Deed of Transfer No. T51334/2008; 
Diagram S.G. No. 2215/1999 
No servitudes exist on this property. 
 

4. The Farm DREYER 526 

Deed of Transfer No. T63278/2008 
Diagram S.G. No. A972/1917 
Condition, (page 4) 
‘By virtue of Notarial Deed K0129713s dated 9 January 2013, the within, 
mentioned property is subject to a perpetual servitude of electric power 
transmission to convey electricity across the property and a perpetual servitude 
for telecommunication and other related purposes, together with ancillary 
rights in favour of Eskom Holdings SOC Ltd, Registration Number 
2002/015527/06. 

As will more fully appear from the said notarial deed.’ 

There is no diagram indicating the position of the above-mentioned servitude, 
thus it is assumed that the servitude is a general servitude over the farm. 

5. The Remainder of the Farm, SOMME 622 
Deed of Transfer No. T51287/2008 
Diagram S.G. No. A141/1988 
Condition B(b), (page 3) 
‘Kragtens Notariele Akte No. K575/1972 S gedateer 20 Januarie 1972 is die reg 
van die Elektrisiteitsvoorsieningskommissie verleen om elektrisiteit oor die 
hierinvermelde eiendom te vervoer, tesame met bykomende regte en 
onderworpe aan voorwaardes soos meer volledig sal blyk uit gesegde Notariele 
Akte en akte van wysiging van Serwituut K 3487/75 S gedateer 27 November 
1975 met aangehegte kaart.’ 

There is no diagram indicating the position of the above-mentioned servitude, 
thus it is assumed that the servitude is a general servitude over the portion. 

6. The Remaining Extent of the Farm LEKKERLAG 580 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 153 of 996 
 

Deed of Transfer No. T51339/2008 
Diagram S.G. No. A8067/1981 
Condition 2, (page 2) 
‘Die plaas GROOT ENDABA 581, Registasie Afdeling MS Transvaal (waarvan 
daardie gedeelte van die eiendom hieronder gehou aangedui deur die figuur 
ABCLA op die aangehegte Kaart LG Nr. A8067/81 ‘n gedeelte vorm), is 
onderhewig aan die volgende voorwaarde: 

Condition 2 (B), (page 2) 

Kragtens Notariele Akte K.575/1972-S gedateer 20 Januarie 1972 is die reg aan 
ESKOM verleen om elektrisiteit oor die hierinvermelde eiendom te vervoer, 
tesame met bykomende regte en onderworpe aan voorwaardes, soos meer 
volledig sal blyk uit gesegde Notariele Akte en Akte van Wysiging van Serwituut 
K.3487/75-S gedateer 27 November 1975 met aangehegte kaart.’ 

There is no diagram indicating the position of the above-mentioned servitude, 
thus it is assumed that the servitude is a general servitude over the portion. 

Condition A (vii), (page 15) 

‘ESKOM and/or the local authority and/or contractor authorized by the Home 
Owners Association will have unrestricted access to any part of an electrical 
power line located on the property’; 

Condition A (viii), (page 15) 

‘The local authority and/or any contractor authorized by the Home Owners 
Association will have unrestricted access to any part of a water pipeline located 
on the property’. 

Condition 4, (page 3) 

‘Die Resterende gedeelte van die plaas OOM JAN 579, Registrasie Afdeling MS 
Transvaal, Groot 502,5598 (VYF NUL TWEE komma VYF VYF NEGE AGT) 
hektaar, (waarvan daardie gedeelte van die eiendom hieronder gehou, 
aangedui deur die figuur CDLC op die aangehegte Kaart LG Nr. A. 8067/81, ‘n 
gedeelte vorm) is onderhewig aan die volgende voorwaardes’: 

Condition 4 (B), (page 3) 

‘Kragtens Notariele Akte No. 575/1972-S gedateer 20 Januarie 1972 en 
geregistreer op 27 April 1972 is die reg aan ESKOM verleen om elektrisiteit oor 
die binnevermelde eiendom te vervoer, tesame met bykomende regte, en 
onderhewig aan voorwaardes, soos meer volledig sal blyk uit genoemde 
Notariele Akte’. 

Condition 4(C), (page 3) 

‘Kragtens Akte van Wysiging van Serwituut K.3487/85-S gedateer 27 November 
1975 en geregistreer op 15 Desember 1975, is die serwituut soos geskep in 
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Notariele Akte 575/1972-S gedateer 20 Januarie 1972, se roete nou bepaal, 
soos vollediger sal blyk uit gemelde Akte van Wysiging van Serwituut met 
aangehegte kaart’. 

There is no diagram indicating the position of above-mentioned servitude, thus 
assuming that the servitude is a general servitude over the portion. 

7. The Remaining Extent of the Farm ANTROBUS 566 
Deed of Transfer No. T51337/2008 
Diagram S.G. No. A974/1917 
Condition C, (page 2) 
‘Die eiendom hiermee getransporteer is onderhewig aan ‘n reg van weg, 15 
(vyftien) meter breed, langs die Suidelike Grens ten gunste van die plaas 
(Witkop) soos aangedui op Kaart L.G. No. 7306/2001. 

By virtue of Notarial Deed 01297/13 dated 9 January 2013, the within 
mentioned property is subject to a perpetual servitude of electric power 
transmission to convey electricity across the property and a perpetual servitude 
for telecommunication and other related purposes, together with ancillary 
rights in favour of Eskom Holdings SOC Ltd, Registration Number 
2002/015527/06 

As will more fully appear from the said notarial deed.’  

There is no diagram indicating the position of the above-mentioned servitude, 
it is assumed that the servitude is a general servitude over the portion. 

8. The Remaining Extent of Portion 2 of the Farm ANTROBUS 566 
Deed of Transfer No. T56988/2008 
Diagram S.G. No. 7307/2001 
No servitudes exist on this property. 
 

9. The Remaining Extent of the Farm STEENBOK 565 
Deed of Transfer No. T51335/2008 
Diagram S.G. No. 975/1917 
No servitudes exist on this property.28 

3.9.1.6 Solid waste 

The Musina Local Municipality has one operational landfill and multiple smaller un-
permitted solid waste dumping sites.29The Makhado local municipality has two 

 
28 MUSINA-MAKHADO SPECIAL ECONOMIC ZONE DEVELOPMENT – LAND SURVEYOR AND LAND USE REPORT 
29 Musina Local Municipality, (2016). Draft Integrated Development Plan 2016/17–2021. Musina Local 

Municipality, Limpopo  
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permitted landfill sites, one of which is operational and the other full to capacity.30 
A third landfill is under development.  

3.9.1.7 Wastewater 

The following wastewater treatment works are located within the region of the 
proposed SEZ31: 

Table 3-11: List of wastewater treatment works 

NAME OWNER OPERATOR 

Makhado WWTW Vhembe District 
Municipality 

Vhembe District 
Municipality 

Musina WWTW Musina Local Municipality Musina Local Municipality 

Nancefield Wastewater 
Works 

Vhembe District 
Municipality 

Musina Local Municipality 

Nancefield WWTW Musina Local Municipality Musina Local Municipality 

3.9.1.8 Urban development 

There is low urban development in the region, the closest towns Makhado and 
Musina are located 31 km south and 36 km north of the proposed SEZ. The largest 
settlement within the proposed SEZ area is Mopane and there are a number of farm 
houses in the area as well as a lodge to the south from the Musina-Makhado SEZ 
southern site. South Africa has a comparatively developed telecommunication 
system and datamation has basically been achieved in its telecommunication 
network, with data microwave and fiber-optic cable as its major transmission 
medium. Users of the internet have exceeded 8.5 million, and the number is 
exceeded 10 million by the end of 2012. 

3.9.2 MINING  

Eskom MV lines service the eight properties. According to the Technical Report for 
the Mkhado (SAEMIDZ) Development in Limpopo Province undertaken by Mott 
MacDonald, ‘Eskom indicated that they may be able to supply 5 MW required during 
year one. This will depend on the location of the main sub-station of the 
development. Discussions must therefore be followed up with Eskom once 
preliminary design of the development is completed. If feasible, then a substation 

 
30 Makhado Local Municipality, (2015). Annual report 2013/2014 Financial year. 

http://www.makhado.gov.za/sstaff/pages/sites/makhado/documents/reports/FINAL%20ANNUAL%20REPOR
T%2030%20MARCH%202015%20s.pdf Accessed: 22 September 2017 

31 Department of Water and Sanitation, (2017). Waste water works list and GDS Status Overview, 
https://www.dwa.gov.za/Dir_WS/GDS/WastewaterWorks/WWList.aspx?em=1&WSACode= Accessed: 
27 September 2017 

http://www.makhado.gov.za/sstaff/pages/sites/makhado/documents/reports/FINAL%20ANNUAL%20REPORT%2030%20MARCH%202015%20s.pdf
http://www.makhado.gov.za/sstaff/pages/sites/makhado/documents/reports/FINAL%20ANNUAL%20REPORT%2030%20MARCH%202015%20s.pdf
https://www.dwa.gov.za/Dir_WS/GDS/WastewaterWorks/WWList.aspx?em=1&WSACode
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will be constructed within the development (following agreement with Eskom) to 
supply power during the first year of the development. 32 

In line with Eskom Ten-Year Transmission Development Plan, developments include 
extending the 400 kV and 275 kV networks as well establishing a 400/132 kV 
substation at Nzhelele, and integration of Medupi to the Nzhelele 400 kv 
transmission line. This will increase power by 3 820 MVA up to 2015 and by a further 
9 500 between 2016 and 2020.  

However, the full commissioning of Medupi power station is delayed by almost 
three years and the load supply may therefore be affected.’33 

An application for Environmental Authorisation and approval was under review by 
the Department of Environmental Affairs, Forestry and Fisheries (DEFF) for the 
Mutsho Power Station situated west of the proposed SEZ site (Mutsho, 2018). 

 
Figure 3-33: Electrical infrastructure 

3.9.2.1 Mining areas 

There are four mining right applications within the study area that belong to MC 
Mining (Coal of Africa) adjacent to the propose SEZ development site. The projects 
will produce hard coking and thermal coal with underground expansion. A formal 
query will be lodged with the Department of Mineral Resources to confirm mineral, 

 
32 Mott MacDonald, (2015). Makhado (SAEMIDZ) Development in Limpopo Province Technical Report, prepared 

for the Limpopo Economic Development Agency. Mott MacDonald, Johannesburg 
33 Mott MacDonald, (2015). Makhado (SAEMIDZ) Development in Limpopo Province Technical Report, prepared 

for the Limpopo Economic Development Agency. Mott MacDonald, Johannesburg 
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ownership and property extents. These rights for the Musina-Makhado SEZ are 
provided in the table below. 

Table 3-12: Mining applications and rights for Musina-Makhado SEZ southern site farms 
designated 

FARM 
PORTION 

COMPANY 
NAME 

REF NO. TYPE RIGHT STATUS MINERALS 

Battle 585 
MS 

Mhlave 
Investments 

Holdings (Pty) 
Ltd 

1846 PR Prospecting 
Right 

Refused Copper 

Ore 

Corundum 

Andalusite 

Feldspar 

Iron Ore 

Lead 

Limestone, 
Silimantite 

Vermiculite 

Akula Trading 
233 (Pty) Ltd 

2448 PR Prospecting 
Right 

Refused Coal 

Dreyer 526 
MS 

Mphomaphala 
Trading CC 

12482 PR Prospecting 
Right 

Granted Coal 

Wilcospace 
(Pty) Ltd 

12098 PR Prospecting 
Right 

SEC 9(1)b- 
Abayance 

Coal 

Vibrant 
Veterans 
Energy 

Resources 
(Pty) Ltd 

0114 ER Exploration 
Right 

Accepted  

Mabapa 
Mining (Pty) 

Ltd 

0398 PR Prospecting 
Right 

Renewed Coal 

Chapudi Coal 
(Pty) Ltd 

1097 PR Prospecting 
Right 

Renewal 
Accepted 

Limestone 
and Marble 
(dimension 

stone) 
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FARM 
PORTION 

COMPANY 
NAME 

REF NO. TYPE RIGHT STATUS MINERALS 

Joffre 584 
MS 

Chapudi Coal 
(Pty) Ltd 

10044 
MR 

Mining 
Right 

Accepted Coal 

Antrobus 
566 MS 

Point Blank 
Trading 93 
(Pty) Ltd 

1507 PR Prospecting 
Right 

Accepted Coal 

Somme 611 
MS 

Nako Mining 
and Industrial 

Services CC 

0893 PR Prospecting 
Right 

Accepted Coal 

Van der Bijl 
528 MS 

Mphomaphala 
Trading CC 

12482 PR Prospecting 
Right 

Granted Coal 

Wilcospace 
(Pty) Ltd 

12098 PR Prospecting 
Right 

SEC 9(1)b- 
Abayance 

Coal 

Vibrant 
Veterans 
Energy 

Resources 
(Pty) Ltd 

0114 ER Exploration 
Right 

Accepted  

Mabapa 
Mining (Pty) 

Ltd 

0398 Pr Prospecting 
Right 

Renewed Coal 

Witkop 617 
MS 

Point Blank 
Trading 93 
(Pty) Ltd 

1507 PR Prospecting 
Right 

Accepted Coal 

Steenbok 
565 MS 

Point Blank 
Trading 93 
(Pty) Ltd 

1507 PR Prospecting 
Right 

Accepted Coal 

Sand Hawks 
(Pty) Ltd 

10580 PR Prospecting 
Right 

Accepted Quartz 

Sand 

Agragate 

Gravel 

Albatross 
Minerals (Pty) 

Ltd 

10580 PR Prospecting 
Right 

Accepted Limestone 
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The following figure illustrates surrounding mining projects in relation to the 
proposed position of the Musina-Makhado SEZ southern site. 

 
Figure 3-34: Adjacent Coal of Africa projects (Adapted from Coal of Africa, 2015)34 

3.9.2.2 Mopane Coal Project 

Table 3-13: Mopani Coal Project 

Extent 38 825 ha 

Mining and Infrastructure Footprint 3 500 ha 

 
The mining operations will be opencast, using the truck and shovel method35. This 
statement was verbally mentioned and the accuracy of it cannot be verified. 

The mine’s infrastructure will include a processing plant, offices, workshops, roads, 
conveyors, stockpiles and a rapid load terminal at the railway station to load the 
coal onto the trains. 

3.9.2.2.1 Regulatory status 

Table 3-14: Regulatory status Mopani Coal Project 

 
34 Coal of Africa Limited, (2015).Makhado Fact Sheet http://www.coalofafrica.com/our-

business/projects/project-makhado : 12 August 2017   
35 Coal of Africa, (2013). Public meetings and stakeholder engagement sessions, 

http://www.sahra.org.za/sahris/sites/default/files/additionaldocs/017%20ANNEX-
11%20Public%20Participation%20Records%20-%20Meetings_Part1.pdf  Accessed: 13 August 2017 

http://www.coalofafrica.com/our-business/projects/project-makhado
http://www.coalofafrica.com/our-business/projects/project-makhado
http://www.sahra.org.za/sahris/sites/default/files/additionaldocs/017%20ANNEX-11%20Public%20Participation%20Records%20-%20Meetings_Part1.pdf
http://www.sahra.org.za/sahris/sites/default/files/additionaldocs/017%20ANNEX-11%20Public%20Participation%20Records%20-%20Meetings_Part1.pdf
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STATUTORY REQUIREMENT ISSUING 
AUTHORITY 

DURATION STATUS 

Environmental Authorisation LEDET & 
DMR 

- Under Competent 
Authority Review 

New order mining right (To mine 
resources in accordance with 

approved mine plan) 

DMR - Under Competent 
Authority Review 

Integrated Water Use Licence DWS - Under Competent 
Authority Review 

 

3.9.2.3 Generaal Coal Project 

Table 3-15: Generaal Coal Project 

Extent 24 859 ha 

Mining and Infrastructure Footprint 1 672 ha 

 

3.9.2.3.1 Regulatory status 

Table 3-16: Regulatory status General Coal Project 

STATUTORY REQUIREMENT ISSUING 
AUTHORITY 

DURATION STATUS 

Environmental Authorisation LEDET & 
DMR 

- Under Competent 
Authority Review 

New order mining right (to mine 
resources in accordance with 

approved mine plan) 

DMR - Under Competent 
Authority Review 

Integrated Water Use Licence DWS - Under Competent 
Authority Review 

3.9.2.4 Chapudi Coal Project 

Table 3-17: Chapudi Coal Project 

Extent 24 719 ha 

Mining and Infrastructure Footprint 7 575 ha 

The Chapudi project includes three sections, the Chapudi West section, the Chapudi 
section and the Wildebeeshoek section. 

Coking coal is the main product but there is a thermal by-product. 

3.9.2.4.1 Regulatory status 

Table 3-18: Regulatory status Chapudi Coal Project 
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STATUTORY REQUIREMENT ISSUING 
AUTHORITY 

DURATION STATUS 

Environmental Authorisation LEDET & 
DMR 

- Under Competent 
Authority Review 

New order mining right (to mine 
resources in accordance with 

approved mine plan) 

DMR - Under Competent 
Authority Review 

Integrated Water Use Licence DWS - Under Competent 
Authority Review 

3.9.2.5 Makhado Project 

Located 15 km from the proposed Musina-Makhado SEZ southern site on the farms: 

1) Windhoek 648 MS (owned by Baobab Mining and Exploration (Pty) Ltd 
(BME). 

2) Tanga 648 MS (owned by Baobab Mining and Exploration (Pty) Ltd (BME). 
3) Fripp 645 MS – owned by the Republic of South Africa, under the 

custodianship of the Mphephu Traditional Council (in terms of 
GN 376/1968). 

4) Lukin 643 MS and Salaita 188 MT privately owned, and under gazetted land 
claim. 

Table 3-19: Makhado Project 

Extent 7 635 ha 

Mining and Infrastructure Footprint 3 800 ha 

 

The Makhado project mainly undertakes coal mining. 

3.9.2.5.1 Regulatory status 

Table 3-20: Regulatory status Makhado Project 

STATUTORY REQUIREMENT ISSUING 
AUTHORITY 

DURATION STATUS 

Environmental Authorisation LEDET & 
DMR 

Life of mine Granted August 
2013 

Amended and 
transferred to 

Baobab 

New order mining right (to mine 
resources in accordance with 

approved mine plan) 

DMR 20 years Granted May 2015 

Appealed by the 
Vhembe Mineral 

Resources 
Stakeholders Forum, 
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STATUTORY REQUIREMENT ISSUING 
AUTHORITY 

DURATION STATUS 

Makhado Action 
Group and the 

Mudimeli 
Community 

Integrated Water Use Licence DWS 20 years Granted January 
2016 

Appealed by the 
Vhembe Mineral 

Resources 
Stakeholders Forum, 

Makhado Action 
Group and the 

Mudimeli 
Community 

According to 
sections of the 

NWA, the appeal 
suspends the WULA 

automatically 

 

 
Figure 3-35: Coal of Africa: Makhado Project approved water use licence (adapted from Coal of 

Africa, 2016)36 

 
36 Coal of Africa Limited, (2016). Makhado Profile November 2016, http://www.coalofafrica.com/ Accessed: 

26 September 2017 

http://www.coalofafrica.com/
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In 2012 MC Mining (Coal of Africa) and farmers in the Nzhelele Catchment signed a 
memorandum of agreement in respect of a more efficient use of water in the River 
catchment. 

According to MC Mining (Coal of Africa), the memorandum of agreement’s main 
objective was to: 

• Improve the assurance of water supply to the Makhado Project and other 
water users; 

• Minimise any potential impact of the Makhado Project on the agricultural 
sector; and 

• Facilitate the Makhado Project obtaining a bulk water allocation without 
negatively affecting the availability of water for agricultural purposes.  

3.9.2.6 Vele Project 

Table 3-21: Vele Project 

Extent 8 663 ha 

Mining and Infrastructure Footprint 1 970 ha 

 

The Vele Project mainly undertakes coal mining. 

Regulatory status 

 

Table 3-22: Regulatory status Vele Project 

STATUTORY REQUIREMENT ISSUING 
AUTHORITY 

STATUS 

Environmental Authorisation LEDET & DMR Granted 

New order mining right (to mine resources in accordance 
with approved mine plan) 

DMR Granted 

Integrated Water Use Licence DWS Granted 

3.9.3 SOCIO-ECONOMICS 

3.9.3.1 Demographics 

The following demographic statistics are sourced from Community Survey 
conducted for the year 2016 from local municipal level to national level. 
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Table 3-23: Demographic information37 

POPULATION MUSINA MAKHADO VHEMBE 
DISTRICT 

LIMPOPO 
PROVINCE 

SOUTH 
AFRICA 

Population 132 009 416 728 1 393 949 5 799 090 55 653 654 

Population under 
18 

38% 44% 44% 43% 38% 

Population 18 to 64 59% 51% 51% 52% 57% 

Population over 65 2% 5% 5% 5% 5% 

 

Table 3-24: Education information 

EDUCATION (AGED 20+) MUSINA MAKHADO 

No schooling 9.6% 17.9% 

Matric 22.0% 24.7% 

Higher education 7.5% 9.0% 

 

Table 3-25: Household Services 

HOUSEHOLD SERVICES MUSINA MAKHADO 

Flush toilet connected to sewerage 54.5% 12.7% 

Weekly refuse removal 56.2% 10.2% 

Piped water inside dwelling 8.0% 7.3% 

Electricity for lightning 89.3% 95.6% 

3.9.3.2 Economics 

The following table depics the employment and employment sector type’s census 
undertaken in 2011 for the Musina and Makhado Local Municipalities. 

 
37 Municipalities of South Africa, (2017). Makhado Local Municipality (LIM 344). 

https://www.localgovernment.co.za/locals/view/132/Makhado-Local-Municipality Accessed: 20 September 
2017 
Municipalities of South Africa, (2017). Musina Local Municipality (LIM 341). 
https://www.localgovernment.co.za/locals/view/133/Musina-Local-Municipality Accessed: 20 September 
2017 

https://www.localgovernment.co.za/locals/view/132/Makhado-Local-Municipality
https://www.localgovernment.co.za/locals/view/133/Musina-Local-Municipality
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Table 3-26: Employment Census 201138 

STATUS MUSINA MAKHADO 

Employed 25 588 78 768 

Unemployed 5 893 45 705 

Discouraged work-seeker 1 869 24 383 

Other not economically active 13 966 151 186 

 

Table 3-27: Employment sector types Census 2011 39 

SECTOR MUSINA MAKHADO 

Formal Sector 16 587 48 389 

Informal Sector 5 294 17 591 

Private Household 3 315 12 996 

Unknown 779 1 521 

Not applicable 42 383 435 534 

The table below depicts income level groups for the Musina and Makhado Local 
Municipalities for 2016. 

Table 3-28: Income Community Survey 2016 40 

INCOME STATUS MUSINA MAKHADO 

No income 6% 9% 

Under R4 800.00 4% 5% 

R5 000.00 to R10 000.00 15% 11% 

R10 000.00 to R20 000.00 36% 28% 

R20 000.00 to R40 000.00 15% 15% 

R40 000.00 to R75 000.00 9% 10% 

R75 000.00 to R150 000.00 8% 11% 

R150 000.00 to R300 000.00 4% 8% 

 
38 Musina Local Municipality, (2016). Draft Integrated Development Plan 2016/17–2021. Musina Local 

Municipality, Limpopo 
39 Musina Local Municipality, (2016). Draft Integrated Development Plan 2016/17–2021. Musina Local 

Municipality, Limpopo 
40 Musina Local Municipality, (2016). Draft Integrated Development Plan 2016/17–2021. Musina Local 

Municipality, Limpopo 
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INCOME STATUS MUSINA MAKHADO 

R300 000.00 to R600 000.00 1% 2% 

R600 000.00 to R1.2 million 0% 0% 

R1.2 million to R2.5 million 0% 0% 

Over R2.5 million 0% 0% 

Unspecified 2% 2% 

3.9.3.3 Settlements 

Mopane (northwest of the proposed SEZ) has a small settlement. An active 
dolomite mine located on the farm Witkop 617 MS adjoins the site to the north. 

 
Figure 3-36: Stats SA dwelling unit framework (2016) 

 
A Resettlement Action Plan may be required should any individuals occupy the 
designated Musina-Makhado SEZ site southern site. 

3.9.4 HERITAGE AND CULTURAL ASPECTS 

A Heritage Impact Assessments (HIA) was completed for mining-related projects in 
the vicinity of the proposed Musina-Makhado SEZ southern site. These studies 
indicated that a large variety of heritage aspects and locations occur in the area.   
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The following heritage findings from previous studies were observed within the 
vicinity of the Musina-Makhado SEZ southern site:  

• Cultural Landscapes of Heritage Value: 
o Mopane Vegetation System; 
o Baobab Trees; 
o Marula Trees; 
o Modern Commercial Farmsteads; 
o Buildings and Structures Older than 60 Years; 
o Graves and Burial Grounds; 

• Archaeological Sites:  
o The Stone Age (very rarely encountered);  
o The Later Iron Age; 

• Historical Archaeology: 
o A number of archaeological sites represent a young layer of 

abandoned farm workers dwellings. 
  

The findings of these studies are indicative of the heritage aspects that affect the 
properties located within the SEZ site.  

3.9.5 PALAEOSENSITIVITY 

The northern and south-eastern extents of the proposed SEZ have very high 
palaeosensitivity. The central extent of the proposed SEZ has moderate to 
insignificant palaeosensitivity.  

 
Figure 3-37: Palaeosensitivity 
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3.9.6 DISASTER MANAGEMENT  

The Disaster Management Act, 2002 (Act 57 of 2002) is applicable to the Musina-
Makhado SEZ southern site. The purpose of the act is to provide for an integrated 
and coordinated disaster management policy that focuses on preventing or 
reducing the risk of disasters, mitigating the severity of disasters, emergency 
preparedness, rapid and effective response to disasters and post-disaster recovery. 
The term disaster is defined as follows:  

‘‘Disaster’ means a progressive or sudden, widespread or localised, natural or 
human caused occurrence which causes or threatens to cause, death, injury or 
disease, damage to property, infrastructure or the environment or disruption of the 
life of a community and is of magnitude that exceeds the ability of those affected 
by the disaster to cope with its effects using only their own resources.’  

3.9.6.1 Limpopo Provincial Disaster Management Framework (LPDMF) 

The purpose of the LPDMF is to guide the development and implementation of the 
disaster management function in the Limpopo Province. The vision of Disaster 
Management in the Limpopo Province is to ensure a safe and secure environment 
conducive to sustainable development and livelihoods.  

3.9.6.2 Musina and Makhado Local Municipality Disaster Management Frameworks, 
2013 

There are currently Disaster Management Framework Plans for both the Makhado 
and Musina Local Municipalities. It is the vision of both municipalities to enhance 
and ensure sustainable development in their municipal areas of jurisdiction 
through effective disaster risk reduction. They are geared towards following an 
integrated, holistic and cost-effective approach in disaster management to ensure 
the reduction of disaster risk, the preparedness of their communities to prevent, 
mitigate and respond to disasters.  

The frameworks are structured in components consistent with those of the 
National Disaster Management Framework and the Limpopo Province’s 
Framework, i.e. five Key Performance Area (KPA) supported by two Performance 
Enablers (PE) as follows:  

• KPA 1: Institutional Capacity Building for Disaster Management; 

• KPA 2: Pre-Disaster Risk Reduction; 

• KPA 3: Disaster Response and Recovery; 

• KPA 4: Public Awareness, Education, Training and Research; and 

• KPA 5: Monitoring, Evaluation and Improvement. 

3.9.6.3 Disaster management services 

Below is a breakdown of the medical emergency and rescue services supporting 
disaster management facilities. The table indicates the approximate distance of 
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these facilities and their respective travel times. The capacity of these facilities is 
not known.  

Table 3-29: Disaster management services 

FACILITY APPROXIMATE 
DISTANCE 

Fire Station Obed Mashaba Fire Station (Musina) 47.7 km (39 min) 

Louis Trichardt Fire Brigade 64.7 km (49 min) 

Medical (hospital, 
clinic, etc.) 

Mesina Hospital 44.0 km (33 min) 

P.H.C Clinic Musina 42.6 km (29 min) 

Louis Trichardt Memorial Hospital 64.3 km (48 min) 

Quality Care Private Hospital 64.1 km (47 min) 

Makhado Health Centre 53.6 km (42 min) 

Mudimeli Clinic 33.4 km (30 min) 

Tshikuwi Clinic 44.4 km (33 min) 

Ambulance Phuluso Ambulance Service 62.5 km (45 min) 

Lammed Medical Service 66.4 km (52 min) 

Musina Ambulance Services 41.4 km (27 min) 

3.9.6.4 Disaster management risk profile  

The following tables provide an indication of the current disaster risk profile for 
each municipal area. The risk ranges from green (low) to red (high) and depends on 
the hazard, vulnerability and the capacity to cope.  
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Table 3-30: Makhado Local Municipality disaster risk profile 

MAKHADO LOCAL MUNICIPALITY DISASTER RISK 
PROFILE 

 

Most parts of the 
municpality are orange 
to dark orange 
indicating that the 
municiaplity has a 
medium disaster risk.  

 

 

 

 

 

Table 3-31: Musina Local Municipality disaster risk profile 

MUSINA LOCAL MUNICIPALITY DISASTER RISK 
PROFILE 

 

Most parts of the 
municpality are orange 
to dark orange 
indicating that the 
municiaplity has a 
medium disaster risk. 

Source: Development of Disaster Management Plans: Musina Local Municipality, 2013 & Development of 
Disaster Management Plans: Makhado Local Municipality, 2013 

Due to the nature and scale of the planned Musina-Makhado SEZ southern site, the 
disaster management plans and frameworks will have to be updated based on the 
associated risk profile of the SEZ and the capacity of the institutions in terms of 
resources and facilities to address these risks will require investigation to ensure 
that they will be able to meet the needs of the Musina-Makhado SEZ southern site. 
A Risk Assessment Report may be required to assess the health impacts associated 
with the proposed plant developments inside the Musina-Makhado SEZ southern 
site. 
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3.10 AESTHETICS 

The Musina-Makhado SEZ southern site is predominantly undeveloped Bushveld 
farmland. An uncompleted eco-housing estate is located on the southern part of 
the Farm Lekkerlag 580 MS. This estate is excluded from the township boundaries. 
The boundary of the estate is denoted by points Q-R-S-T-U-V-W on the township 
establishment plan. A railway reserve SG266/2018 traverses the southern part of 
the site. 

The site and surrounds are sparsely developed and primarily in agricultural use. An 
active dolomite mine located on the farm Witkop 617 MS adjoins the site to the 
north.  The nearest hamlet, Mopane, with its railway station, dwelling homes, 
general store, intermediate school and mine, is located 8 km north west of the 
application properties.  An Engen petrol filling station at Bokmakierie is located at 
the intersection of the N1 highway and the R525. 

The proposed SEZ is located at the centre of the greater Mopane Soutpansberg coal 
mining cluster. Please refer to Figure 3-38 for more information. 
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Figure 3-38: Land-use plan for the farms surrounding the Musina-Makhado SEZ southern site 
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3.10.1 LANDSCAPE 

The area is characterised by large areas of shrubs (thicket) and woodland with 
intermitted small patches of dry-land cultivation of land. Land use in the area 
includes game/livestock farming with associated infrastructure, lodges providing 
accommodation for hunters and eco-tourists along the R525 road, as well as dry-
land and irrigation crop production near the Forever Resorts resort Tshipese. The 
man-made landscape types that occur within the study area include cultivated 
fields, built-up farmstead areas near the Forever Resorts resort Tshipese at Farm 
Alicedale, infrastructure such as roads, a railway line and existing power lines. A 
railway line forms the western site boundary of the site. Only local gravel roads with 
low traffic volumes traverse the immediate area. The sense of place of the area can 
be described as a peaceful rural area with limited visual intrusion. 

3.10.2 PROXIMITY TO THE SADC AND AFRICA 

3.10.2.1 Africa 

Africa is the world's second-largest and second-most-populous continent41 (the first 
being Asia), at about 30.3 million km² including adjacent islands, it covers 6% of 
Earth's total surface area and 20.4% of its total land area.42 With 1.2 billion people43 
as of 2016, it accounts for about 16% of the world's human population. It contains 
54 fully recognised sovereign states (countries), nine territories and two de facto 
independent states with limited or no recognition.44 

As a resource-rich continent, economic growth is mainly due to growth in sales in 
commodities, services and manufacturing. Sub-Saharan Africa, in particular, is 
expected to reach a GDP of US$29 trillion by 2050. Africa’s three largest economies 
are Angola, Nigeria and South Africa.  

Continental and regional efforts are underway to drive economic and political 
integration, and South Africa plays a leading role in a number of such initiatives, 
such as the North South Corridor linking the southern countries of Africa with the 
DRC-Zambian Copperbelt to ports. The Common Market for Eastern and Southern 
Africa (COMESA), the East African Community (EAC) and the Southern African 
Development Community (SADC) Tripartite Regional Economic Communities (RECs) 
are deepening regional economic integration through working together on 
market integration, infrastructure development and industrial development. 

Steel is considered the backbone of the economic activity of many a country and 
the per capita steel consumption is an internationally recognised indicator of the 
level of development of a country. The African Union and the United Nations 
Statistics Division, in their Regional Seminar on International Trade Statistics on 

 
41 http://www.interesting-africa-facts.com/ 
42 Sayre, April Pulley (1999), Africa, Twenty-First Century Books. Brookfield, Connecticut. ISBN 0-7613-1367-2. 
43 World Population Prospects: The 2017 Revision". ESA.UN.org (custom data acquired via website). United 
Nations Department of Economic and Social Affairs, Population Division. Retrieved 10 September 2017. 
44 https://en.wikipedia.org/wiki/List_of_sovereign_states_and_dependent_territories_in_Africa  

http://www.interesting-africa-facts.com/
https://en.wikipedia.org/wiki/List_of_sovereign_states_and_dependent_territories_in_Africa
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13 May 2014, investigated the steel demand in Sub-Saharan Africa and identified 
the following key aspects: 

• Steel is a key driver of the world’s economy. 

• Sustainable steel is considered to be at the heart of the green economy. 

• Sub-Saharan Africa’s countries’ production is very small compared to steel 
demand. 

• All Sub-Saharan Africa’s countries are important importers of steel 
products. 

• The net import of steel products doubled during the period from 2006 to 
2012. 

• Only 11 kg of steel products were used per person in 2012 in Sub-Saharan 
Africa whereas the wold average is 220 kg and Developing Economies (excl. 
China) was 92 kg. Steel intensity in Sub-Saharan Africa is much lower than 
the Wold’s average but is increasing fast.  

• Urbanisation is not contributing to steel demand yet. 

• According to several sources, the environmental issues within 
Africa include the consequences of the population explosion (and high 
unemployment): 

o High levels of poverty and poor health; 
o Deforestation; 
o Desertification; 
o Loss of bio-diversity; 
o Soil degradation; 
o Degradation of wetlands;  
o Over fishing and water pollution; 
o Air pollution with 70% of the population dependant on energy from 

coal and the burning of wood; and 
o Pollution and degradation caused by mining and oil production.  

 
These issues are ultimately linked to over-population in Africa and almost all of 
Africa's environmental problems are geographically variable and human-induced. 

3.10.2.2 Southern African Development Community 

The Southern African Development Community (SADC) is an inter-governmental 
organisation whose goal is to promote sustainable and equitable economic growth 
and socio-economic development through efficient productive systems45, deeper 
co-operation and integration, good governance and durable peace and security 
among Member States. SADC has 16 member states, which include Angola, 
Botswana, Democratic Republic of Congo, Lesotho, Madagascar, Malawi, 
Mauritius, Mozambique, Namibia, Seychelles, South Africa, Swaziland, United 
Republic of Tanzania, Zambia and Zimbabwe.46 

 
45 http://www.sadc.int/about-sadc/overview/sadc-facts-figures/ 
46 http://www.sadc.int/about-sadc/overview/sadc-facts-figures/  

https://en.wikipedia.org/wiki/Desertification
https://en.wikipedia.org/wiki/Water_supply
http://www.sadc.int/about-sadc/overview/sadc-facts-figures/
http://www.sadc.int/about-sadc/overview/sadc-facts-figures/
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The total area of all SADC countries includes 9 882 959 km² (32.5% of the 
continent). The population is estimated to be 277 million (21.9% of the continent) 
and the GDP in 2013 was estimated at US$1 193 billion. The highest share of total 
SADC exports over time is to the Asia Pacific Market, followed by the EU market. 
Trade within Africa is the smallest and of this the majority is intra SADC trade. 

The overall aim of the Southern African Development Community (SADC) is to 
achieve Regional Integration and Eradicate Poverty within the Southern African 
region. On 02 August 2017, the president for SADC regional standardisation, Dr Eve 
Gadzikwa stated that the region must diversify away from its reliance on 
commodities for economic growth and prioritise industrial development. 
‘Industrialisation can contribute to transformation and is key for economic 
development,’ she told delegates at the SADC Industrialisation Week conference, 
in Johannesburg. She asserted that ‘Industrialisation is the most effective driver of 
structural poverty reduction, owing to its capacity to expand employment 
opportunities, boost productivity and increase wages.’ Gadzikwa stressed that an 
enabling operating policy environment, a reduction in the cost of doing business, a 
reduction in regulatory compliance procedures, the roll out of modern 
infrastructure and greater focus on areas of competitive advantage were key.  

The development of key areas of economic development in SADC significantly 
depends on the quality of infrastructure and access to transportation in and out of 
the region. There are therefore a number of major corridors operating within the 
SADC47, including the North-South corridor, running from Cape Town northwards 
and linking with the Dar es Salaam corridor.  

In Sub-Saharan Africa, dozens of major development corridors are in the works and 
will imperil many African ecosystems. New corridors in equatorial forests and 
savannah woodlands are projected to have the greatest environmental costs. 

3.10.2.3 South Africa 

South Africa is 1 229 341.5 km² in extent (4% of the continent), with a population 
of 55 653 654 (4% of the continent) in 201648.  

From a largely agricultural and resource base the South African economy has 
become the industrial powerhouse of Africa accounting for approximately 24% of 
the continent’s gross domestic product. South Africa accounts for most of the 
economic and industrial infrastructure on the continent with a first-world road, rail 
and port network. Over 45% of the continent’s electricity is generated in South 
Africa. Although mining has played a major role in shaping South Africa’s political 
and economic history, the sector only contributes about 20% of the country’s Gross 
Domestic Product (GDP) at present – still a major component, but on the decline as 
industrial development gathers pace. South Africa still has the largest gold reserves 
in the world but lags behind China and Australia in terms of annual production. The 

 
47 http://portandcorridor.org/sector-information/sector-information-2/trade-corridors  
48 https://wazimap.co.za/profiles/country-ZA-south-africa/ 

http://portandcorridor.org/sector-information/sector-information-2/trade-corridors
https://wazimap.co.za/profiles/country-ZA-south-africa/
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country is a major exporter of iron ore and coal. In fact, Richards Bay Coal 
Terminal is the largest coal export facility in the world14. 

According to the Quarterly Labour Force Survey – QLFS Q1:201749, in the first 
quarter of 2017 the unemployment rate of South Africa was 27.7% - the highest 
observed since September 2003. The youth unemployment rate is 38.6%. The 
expanded unemployment which includes those who wanted to work, but did not 
look for work increased to 36.4%. This represents approximately 9.3 million persons 
who did not have work but wanted to work in Q1:2017. 

In May 2010, the President appointed the National Planning Commission, an 
advisory body made up of 26 experts drawn largely from outside the government, 
to draft a vision and national development plan. 

The commission’s Diagnostic Report, released in June 2011, set out South Africa’s 
achievements and shortcomings since 1994. It identified a failure to implement 
policies and an absence of broad partnerships as the main reasons for slow 
progress, and set out in the nine primary challenges: 

• Too few people work; 

• The quality of school education for previously disadvantaged people is poor; 

• Infrastructure is poorly located, inadequate and under-maintained; 

• Spatial divides hobble inclusive development; 

• The economy is unsustainably resource-intensive; 

• The public health system cannot meet demand or sustain quality; 

• Public services are uneven and often of poor quality; 

• Corruption levels are high; and 

• South Africa remains a divided society. 

The above led to the development of the National Development Plan 2030 (NDP) 
as a key tool to guide the development agenda of the country. 
 
According to the South Africa Environment Outlook (SAEO50, 2018) there has been 
enormous pressure on land resources in South Africa. The main pressure on the 
country’s terrestrial ecosystems is the loss of natural habitat due to land cover 
change as a result of human activities, i.e. cultivation, mining, forest plantations 
and urban expansion causing a loss in natural habitat of 18% of South Africa’s land 
surface. The report also emphasised that the increased demand for water, coupled 
with poor management of water distribution, the water quality in South Africa’s 
rivers and oceans and the loss or degradation of river and wetland ecosystems, 
poses a major threat to future development plans as water availability shrinks. 
It also identifies a growing concern in respect of the rising level of air pollution, 
mainly from industrial emissions, domestic use of wood, coal and paraffin, vehicle 
exhaust emissions, biomass burning and energy production. South Africa’s growing 

 
49 http://www.statssa.gov.za/?p=9960  
14 Facts about South Africa 
50 https://www.egsa.org.za/wp-content/uploads/2018/09/3.-SAEO_Pressures_13_09.pdf  

http://www.statssa.gov.za/?p=9960
https://www.egsa.org.za/wp-content/uploads/2018/09/3.-SAEO_Pressures_13_09.pdf
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energy needs also impact negatively on the country’s natural resources and natural 
environment. The heavy reliance on non-renewable energy resources means the 
environmental footprint in exploiting these resources will manifest itself for some 
time to come. The report highlights the fact that environmental sustainability is 
threatened by persistently high levels of poverty, unemployment, inequity and 
human vulnerability that is overlain by the potential impacts of accelerated climate 
change. 

3.10.2.4 Limpopo Province 

Limpopo Province is the most northern province of South Africa, bordering 
Botswana, Zimbabwe and Mozambique. It is one of nine provinces in South Africa 
and measures 125 806.1 km² in extent, with a population of 5.7 million people 
(2016), that is approximately 12% of the national population. The population 
growth of Limpopo is 0.82% and the proportion of the national population is slowly 
declining due to out-migration, particularly young people. 51 

According to the Limpopo Development Plan (LDP) 2015 – 2019, the historical 
growth performance of the Limpopo economy between 2002 and 2012 has been 
significantly lower than the national average. The Limpopo economy grew at an 
average rate of 2.9% during this period, which was on average one percentage 
point lower than the national average of 3.9% over the same period. Based on the 
expanded definition of unemployment the rate of unemployment in Limpopo (35% 
in September 2014) is higher than the national unemployment rate (32.8% in 
September 2014). The population did increase since the 2011 Census up to the 
2016 Community Survey.52 

According to the LDP, mining is the dominant sector in the Limpopo provincial 
economy, contributing almost 29% to the value of total production. Mining has 
become considerably more significant during the past 12 years, mainly due to new 
platinum mining developments. The environmental concerns in the province align 
with those applicable to South Africa as stated before. 

The purpose of the Limpopo Development Plan (LDP), 2015-2019, is to: 

• Outline the contribution from Limpopo Province to the National 
Development Plan (NDP) and national Medium-Term Strategic Framework 
(MTSF) 1 for this period; 

• Provide a framework for the strategic plans of each provincial government 
department, as well as the IDPs and sector plans of district and local 
municipalities; 

• Create a structure for the constructive participation of private sector 
business and organised labour towards the achievement of provincial 
growth and development objectives; and 

 
51 https://wazimap.co.za/profiles/province-LIM-limpopo/?release=2016 
52 https://wazimap.co.za/profiles/province-LIM-limpopo/?release=2011 

https://wazimap.co.za/profiles/province-LIM-limpopo/?release=2016
https://wazimap.co.za/profiles/province-LIM-limpopo/?release=2011
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• Encourage citizens to be active in promoting higher standards of living in 
their communities53. 

3.10.2.5 Vhembe District Municipality 

Vhembe District Municipality is a Category C municipality located in the northern 
part of Limpopo Province. It shares borders with Zimbabwe and Botswana in the 
north-west and Mozambique in the south-east through the Kruger National Park. 
The Limpopo River valley forms the border between the district and its 
international neighbours. 

The municipal area is 25 597 km² in extent and covers a geographical area that is 
predominantly rural. The main economic sectors of Vhembe District are mining, 
community services and finance.  

The population of Vhembe is 1 393 949 with an annual population growth of 1.68%. 
The unemployment rate is 38.7% and the youth unemployment rate is 17%54. 

According to the Municipal Integrated Development Plan (IDP55), and Spatial 
Development Framework, Musina (Musina and Nancefield) is described as a 
provincial growth point and declared as a Special Economic Zone (1st order 
settlement for the light industries near the Zimbabwean border with South Africa) 
due to their relatively high level of economic activity and rendering of services to 
local and surrounding communities.  

It is stated in the IDP that mining and its waste dumps are responsible for air 
pollution in the district. Poorly managed coal mines can leak methane into the 
atmosphere, and coal waste dumps contain materials that can burn on their own 
(self-combustion) and produce poisonous particles and gases. Fugitive emissions 
from brickyards (clamp kilns) and dust fallout at mines are main contributors to air 
pollution. 

The District has a relatively limited supply of both the ground and surface water. 
The area comprised of few catchments areas which are stressed by high demand of 
water for development activities such as agriculture, human consumption and 
mining.56 

Management in the district faces the following challenges: imbalance between the 
supply and demand for water, alien invasion, and inappropriate land uses in the 
river valleys, the impact of fertilisers and pesticides, inadequate monitoring, poorly 
managed sewage systems, high concentrations of pit latrines, flood events and 
droughts57. 

 
53 https://www.musina.gov.za/?mdocs-file=2833 
54 https://wazimap.co.za/profiles/district-DC34-vhembe/#employment 
55 Vhembe District Municipality 2016/17 IDP Review Final Draft 
56 Vhembe District Municipality 2016/17 IDP Review Final Draft 
57 Vhembe District Municipality. Final IDP 2017/18-2021/22 

https://wazimap.co.za/profiles/district-DC34-vhembe/#employment
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It is identified that the district’s economic growth potential is in Agriculture, 
Tourism and Mining58. The Mining Sector contributed 38% of Musina local 
municipality’s GDP59. The mining sector is regarded as one of the three pillars of 
the Limpopo Province, hence its strategic importance to the development of the 
economy of the district. The mineral occurrences and zones within the district 
include: 

• Tshipise Magnesite field; 

• Mudimeli coal fields; 

• Tshipise, Pafuri and Mopane coal fields; 

• Beitbridge Complex (Limpopo Belt) which hosts mineral ranging from iron, 
diamonds, graphite and marble; 

• Talc deposits; 

• Gemstone deposits; 

• Clay dominant minerals used in brick making; 

• Vele coal field; 

• Tshikondeni coal field; and 

• Fumani gold mine. 

The products in the mining sector (besides the many mineral deposits) range from 
projects in quarries, stone crushers, brick making, salt production and sand 
deposits. The mining sector has been reported as one of the main contributors to 
the district’s GDP over the years. It has been regarded as one of those sectors 
contributing a sizeable portion to employment levels in some municipalities, 
especially Musina and Mutale. 

Though opportunities exist in the mining sector, it is faced with some obstacles 
hindering its full development. The challenges include lack of capital to maximise 
production potential, use of substandard extraction techniques resulting in 
depletion of resources, lack of skilled workforce, high transport costs and lack of 
access to market. 

3.10.2.6 Makhado Local Municipality 

Makado Local Municipality with its capital Makhado (former Louis Trichardt) is 
located in the northern parts of Limpopo Province approximately 100 km from the 
Zimbabwean border along the N1 Route. The municipal area is 7 623.6 km² in size 
and strategically located on a macro scale along a major passage between South 
Africa and the rest of the African continent60. 

According to Statistics South Africa (Stats SA61), the population of Makhado in 2016 
was 416 728. The unemployment rate is 15% with 18% of the population with no 
schooling, resulting in a great dependency on pension and social grants. 

 
58 Vhembe District Municipality. Final IDP 2017/18-2021/22 
59 Vhembe District Municipality. Final IDP 2017/18-2021/22 
60 Makhado Municipality Integrated Development Plan 2016/2017 IDP Review 
61 https://wazimap.co.za/profiles/municipality-LIM344-makhado/#service_delivery 

https://wazimap.co.za/profiles/municipality-LIM344-makhado/#service_delivery
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There are 116 369 households in Makhado Local Municipality with an average of 
2.84 persons per household. The majority of these households (76%) live in houses 
or brick/concrete block structures, followed by those who live in traditional 
dwellings (10%). The majority of households in the district (40%) have access to 
piped water, (although they still face serious challenges in terms of water supply) 
and 96% of the households have access to electricity.  

The municipality’s economic growth potential is considered predominantly to be in 
the agriculture and ecotourism sectors due to the fact that most of the people 
derive their livelihood through agricultural pursuits. The main occupation sector is 
agriculture (commercial and subsistence farming).  

Although a very important economic industry, mining consumes only about 0.03% 
of the surface area of Makhado Local Municipality. Makhado Local Municipality has 
many traditional authority areas with traditional villages spread across its municipal 
boundary, 85.94% of the population reside in these areas. Makhado Municipality is 
facing several service deliveries challenges that range from the provision of basic 
services to poverty and unemployment. 

3.10.2.7 Musina Local Municipality 

The town of Musina within the Musina Local Municipality is located in the very 
North of the Limpopo Province, bordering Botswana and Zimbabwe to the north 
and the Makhado municipality to the south. Musina Local Municipality covers an 
area of approximately 757 829 ha that extends from the confluence of the 
Mogalakwena and Limpopo Rivers in the west to the confluence of the Nwanedi 
and Limpopo rivers in the east and from Tshipise and Mopane in the south to 
Botswana/Zimbabwe borders in the north. The municipal area consists mainly of 
commercial farms and only 0.08% of the total area is urban in nature. 

The Musina Local Municipality is the main entry point (Beit Bridge Land Port of 
Entry) into the country from countries north of South Africa. The town of Musina 
developed around the copper mining industry in the area. Today iron, coal, 
magnetite, graphite, asbestos, diamonds and copper are mined here. With many 
game farms in the area, tourism and hunting also play an important role in the 
economy of the Musina Municipality. 

The recently declared world heritage site of Mapungubwe (meaning Hill of the 
Jackal) is one of the richest archaeological sites in the country. Botanical highlights 
of the region include fine specimens of Baobab trees and impala lilies which are 
both protected species. 

According to Stats SA, the population of Musina in 2016 was 132 009. The working 
age (15-64) comprises 59% of the total population. The unemployment rate is 
56.5% with 10% of the population with no schooling, resulting in a fairly large 
dependency on pension and social grants. The population in the municipality is 
dominated by people aged 20-29. 
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There are 43 729 household in Musina Municipality and the majority of households 
live in houses or brick/concrete block structures at 67%, followed by those who 
lives in traditional dwelling at 11%. The majority of households in the district have 
access to piped water at 76%. 

The Municipality’s economic growth potential is considered to be in agriculture, 
tourism and mining. 
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4 APPROACH TO EIA PROCESS AND PUBLIC PARTICIPATION 

This chapter presents the approach to the impact assessment phase of the EIA 
process for the proposed development, and gives particular attention to the legal 
context and guidelines that apply to this EIA, the steps in the Public Participation 
component of the EIA (in accordance with Regulations 41, 42, 43 and 44 of 
GN R982), the schedule for the EIA process, and the Terms of Reference (TOR) for 
the specialist studies that have been undertaken. The EIA phase is shaped by the 
findings of the scoping process.  

The purpose of the EIA phase is to: 

• Address issues that have been identified through the scoping process; 

• Assess alternatives to the proposed activity in a comparative manner; 

• Assess all identified impacts and determine the significance of each impact; 
and 

• Recommend actions to avoid/mitigate negative impacts and enhance 
benefits. 

 
The EIA Phase consists of three parallel and overlapping processes: 
 

• Central assessment process through which inputs are integrated and 
presented in an EIA Report that is submitted for approval to the Competent 
Authority (LEDET) and other commenting authorities; 

• Undertaking of a PPP whereby findings of the EIA phase are communicated 
and discussed with I&Aps, and responses are documented; 

• Undertaking of specialist studies that provide additional 
information/assessments required to address the issues raised in the 
scoping phase. 

The EIA process is a planning, design and decision-making tool used to demonstrate 
to the responsible authority, LEDET, and the project proponent, LEDA, what the 
consequences of their choices will be in biophysical, social and economic terms. As 
such it identifies potential impacts (negative and positive) that the project may 
have on the environment. The EIA makes recommendations to mitigate negative 
impacts and enhance positive impacts associated with the proposed project. 

4.1 OVERVIEW OF APPROACH TO PREPARING THE EIA REPORT AND EMPR 

The objectives of the EIA phase are noted in Chapter 1 of this EIA Report. The results 
of the specialist studies and other relevant project information for the proposed 
Musina-Makhado SEZ project have been included in this report (Appendices J to 
AA). Chapter 7 of this EIA Report includes a summary of the findings, the overall 
conclusions and the recommendations. The EIA Report will be released for a 50-day 
I&AP and authority review period. All registered I&APs on the project database will 
be notified in writing of the release of the EIA Report for review. 
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Comments raised during the review of the EIA Report, through written 
correspondence (emails, comments, forms), will be captured in a Comments and 
Responses Trail for inclusion in the EIA Reports that will be submitted to the LEDET 
for decision-making in terms of Regulation 23 (1) (a) of the 2014 EIA Regulations (as 
amended). Comments raised will be responded to by the EIA team and/or the 
applicant. These responses will indicate how the issue has been dealt with in the 
EIA Process. Should the comments received fall beyond the scope of this EIA, clear 
reasoning will be provided. 

As previously noted, the EIA Report includes an EMPr (refer to Appendix AA), which 
has been prepared in compliance with the relevant regulations (i.e. Appendix 4 of 
the 2014 EIA Regulations (as amended)). This EMPr is based broadly on the 
environmental management philosophy presented in the ISO 14001 standard, 
which embodies an approach of continual improvement. Actions in the EMPr are 
drawn primarily from the management actions in the specialist studies for the 
construction and operational phases of the project. If the project components are 
decommissioned or re-developed, this will need to be done in accordance with the 
relevant environmental standards and clean-up/remediation requirements 
applicable at the time. 

4.2 LEGAL CONTEXT FOR THIS EIA 

Section 24(1) of the NEMA states: 

‘In order to give effect to the general objectives of integrated environmental 
management laid down in this Chapter, the potential impact on the environment of 
listed activities must be considered, investigated, assessed and reported to the 
competent authority charged by this Act with granting the relevant environmental 
authorization.’ 

The reference to listed activities in Section 24 of the NEMA relates to the 
regulations promulgated in GN R327, R326, R325 and R324 in Government Gazette 
40772, dated 07 April 2017. The relevant Government Notices published in terms 
of the NEMA collectively comprise the NEMA EIA Regulations listed activities that 
require either a Basic Assessment, or Scoping and EIA (that is a full EIA) be 
conducted. In terms of the National Environmental Management Act (Act 107 of 
1998, as amended) (NEMA) and the 2014 NEMA Environmental Impact Assessment 
(EIA) Regulations (as amended on 07 April 2017) promulgated in Government 
Gazette 40772 and Government Notice (GN) R327, R326, R325 and R324, a full 
Scoping and Environmental Impact Assessment (EIA) Process is required for the 
construction of the designated site to be used for the Musina-Makhado SEZ 
southern site. The need for the full scoping and EIA is triggered by the inclusion of 
Activity 15 listed in GN R325 (Listing Notice 2): 

‘15. The clearance of an area of 20 hectares or more of indigenous vegetation, 
excluding where such clearance of 

indigenous vegetation is required for— 
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a) the undertaking of a linear activity; or 

b) maintenance purposes undertaken in accordance with a maintenance 
management plan.’ 

All the listed activities potentially forming part of this proposed development for 
site establishment and clearance and therefore requiring EA were included in the 
Application Form for EA that was prepared and submitted to the LEDET together 
with the Draft Scoping Report.  

The Environmental Impact Assessment Regulations, 2014 (as amended) apply to 
activities that are listed under Section 24 of the National Environmental Act, 1998 
(Act 107 of 1998). Any activity that is listed in the Regulations is subject to 
environmental authorisation. Depending on the Listing Notice in which the given 
activity is listed, a Basic Assessment or Scoping and EIA (Environmental Impact 
Assessment) process would be required. 

In terms of the National Environmental Management Act, 1998 (Act 107 of 1998): 
Environmental Impact Assessment (EIA) Regulations, 2014, the potential listed 
activities that are likely to be triggered by the Musina-Makhado SEZ southern site 
development is listed in the following table.  

For the purpose of this application only, site clearance is applicable as this proposed 
EIA will set the cornerstone for the site-specific EIAs for earch respective plant 
inside the SEZ. Environmental Impact Assessment Regulations: Listing Notice 2 of 
2014 (as amended on 7 April 2017) under Activity No. 14 refers to: The clearance 
of an area of 20 hectares or more of indigenous vegetation, excluding where such 
clearance of indigenous vegetation is required for— (i) the undertaking of a linear 
activity, or (ii) maintenance purposes undertaken in accordance with a 
maintenance management plan. Listing Notice 3 of 2014 (as amended on 7 April 
2017) under Activity No. 12 refers to: The clearance of an area of 300 square metres 
or more of indigenous vegetation except where such clearance of indigenous 
vegetation is required for maintenance purposes undertaken in accordance with a 
maintenance management plan. Limpopo: 

ii. Within critical biodiversity areas identified in bioregional plans. On land, 
where, at the time of coming into effect of this notice or thereafter such land was 
zoned open space, conservation or had an equivalent zoning. 

Considering the development approach, cognisance must be taken of the fact that 
the proposed SEZ development will take place in stages or phases. The first phase 
primarily involves the external bulk services provision, as well as the onsite land 
development infrastructure development. The subsequent phases will involve 
further bulk services upgrades as well as the development of site-specific land uses 
such as temporary human settlement or industrial activities. These activities will in 
their own right trigger the need for infrastructure and site-specific environmental 
authorisations, requirements that will need to be implemented at the time. The 
detail design of the respective phases and infrastructure is not available yet and 
remain a function of the specific project phasing and investor confirmation and 
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designs information that is not known or available at this stage of the process. 
Subsequently for purposes of specific development phases or infrastructures or 
parts, thereof, or for a specific manufacturing plant and its site and infrastructure 
and development, the following listed activities may be applicable as shown in 
Table 4-1 and will require a specific authorisation application to be executed. 

 
Figure 4-1: Musina-Makhado SEZ southern site clearance and subsequent phases 

 

Table 4-1: List of potential listed activities likely to be triggered by the proposed SEZ 
development when investors undertake respective EIAs and applications 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 186 of 996 
 

NOTICE ACTIVITY 
NO. 

LISTED ACTIVITY DESCRIPTION 

GN 
R.983, 
2014 

9 The development of infrastructure 
exceeding 1 000 metres in length 
for the bulk transportation of water 
or stormwater – 

i. With an internal diameter 

of 0.36 metres or more; or 

ii. With peak throughput of 

120 litres per second or 

more. 

The proposed SEZ will 
require infrastructure 
for the bulk 
transportation of water 
or stormwater. 

GN 
R.983, 
2014 

10 The development and related 
operation of infrastructure 
exceeding 1 000 metres in length 
for the bulk transportation of 
sewage, effluent, process water, 
wastewater, return water, 
industrial discharge or slimes – 

i. With an internal diameter 

of 0.36 metres or more; or 

ii. With a peak throughput of 

120 litres per second or 

more. 

The proposed SEZ will 
require infrastructure 
for the bulk 
transportation of 
sewage, wastewater, 
return water and 
industrial discharge. 

GN 
R.983, 
2014 

11 The development of facilities or 
infrastructure for the transmission 
and distribution of electricity – 

i. Outside urban areas or 

industrial complexes with a 

capacity or more than 33 

but less than 275 kilovolts. 

 

The proposed SEZ will 
require facilities and 
infrastructure for the 
transmission and 
distribution of 
electricity. 

GN 
R.983, 
2014 

13 The development of facilities or 
infrastructure for the off-stream 
storage of water, including dams 
and reservoirs, with a combined 
capacity of 50 000 cubic metres or 
more. 

The proposed SEZ will 
require the off-stream 
storage of water, 
including dams and 
reservoirs, with a 
combined capacity of 
50 000 cubic metres or 
more for the power 
station, other 
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NOTICE ACTIVITY 
NO. 

LISTED ACTIVITY DESCRIPTION 

infrastructure and 
water supply demands. 

GN 
R.983, 
2014 

14 The development and related 
operation of facilities or 
infrastructure, for the storage, or 
for the storage and handling, of a 
dangerous good, where such 
storage occurs in containers with a 
contained capacity of 80 cubic 
metres or more but not exceeding 
500 cubic metres. 

Host industries may 
require the storage, or 
the storage and 
handling of, dangerous 
goods, in containers or 
equipment. 

GN 
R.983, 
2014 

24 The development of a road – 

With a reserve wider than 13.5 
meters, or where no reserve exists 
where the road is wider than 8 
metres. 

The proposed SEZ will 
require internal roads 
wider than 8 metres 
with reserves wider 
than 13.5 metres. 

GN 
R.983, 
2014 

25 The development and related 
operation of facilities or 
infrastructure for the treatment of 
effluent, wastewater or sewage 
with a daily throughput capacity of 
more than 2 000 cubic metres but 
less than 15 000 cubic metres. 

The proposed SEZ will 
include the 
construction of 
effluent, wastewater 
and sewage treatment 
infrastructure.  

GN 
R.983, 
2014 

28 Residential, mixed, retail, 
commercial, industrial or 
institutional developments where 
such land was used for agriculture, 
game farming, equestrian purposes 
or afforestation on or after 01 April 
1998 and where such 
development: 

Will occur outside an urban area, 
where the total land to be 
developed is bigger than a hectare. 

Proposed development 
would be bigger than 
1 hectare. 

Applications for 
environmental 
authorisation and 
change of land use are 
required in order to 
establish the Musina-
Makhado SEZ southern 
site with all its land 
uses. 

GN 
R.984, 
2014 

2 The development and related 
operation of facilities or 
infrastructure for the generation of 
electricity from a non-renewable 
resource where the electricity 
output is 20 megawatts or more. 

The SEZ will comprise of 
a coal-fired power 
station which will 
supply the internal 
industries with 
electricity and 
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NOTICE ACTIVITY 
NO. 

LISTED ACTIVITY DESCRIPTION 

electricity 
infrastructure. 

GN 
R.984, 
2014 

6 The development of facilities or 
infrastructure for any process or 
activity which requires a permit or 
licence or an amended permit or 
licence in terms of national or 
provincial legislation governing the 
generation or release of emissions, 
pollution or effluent. 

Industries in the SEZ will 
release emissions that 
will require an Air 
Emissions Licence. 

GN 
R.984, 
2014 

9 The development of facilities or 
infrastructure for the transmission 
and distribution of electricity with a 
capacity of 275 kilovolts or more, 
outside an urban area or industrial 
complex. 

The proposed SEZ will 
require infrastructure 
for the transmission 
and distribution of 
electricity. 

GN 
R.984, 
2014 

11 The development of facilities or 
infrastructure for the transfer of 
50 000 cubic metres or more water 
per day, from and to or between 
any combination of the following – 

i. Water catchments. 

ii. Water treatment works 

impoundments. 

The proposed SEZ will 
require infrastructure 
for the transfer of 
water from water 
treatment works. 

GN 
R.984, 
2014 

15 The clearance of an area of 20 
hectares or more of indigenous 
vegetation. 

The proposed SEZ will 
occur within an area of 
approximately 7 262 ha 
of undeveloped land 
(greenfield project) as 
designated by the 
Department of Trade 
and Industry (DTI). 

GN 
R.984, 
2014 

25 The development and related 
operation of facilities or 
infrastructure for the treatment of 
effluent, wastewater or sewage 
with a daily throughput capacity of 
15 000 cubic metres or more. 

The proposed SEZ may 
have wastewater and 
sewage treatment 
infrastructure which 
will have a daily 
throughput capacity of 
15 000 cubic metres or 
more. 
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NOTICE ACTIVITY 
NO. 

LISTED ACTIVITY DESCRIPTION 

GN 
R.984, 
2014 

27 The development of a road – 

With a reserve, wider than 30 
metres. 

The proposed SEZ will 
require the 
development of roads 
wider than 30 metres 
from the N1 and 
interchanges. 

GN 
R.985, 
2014 

2 The development of reservoirs, 
excluding dams, with a capacity of 
more than 250 cubic metres. 

Limpopo: 

ii. Outside urban areas: 

b. Sensitive areas as 

identified in an 

environmental 

management framework 

as contemplated in 

Chapter 5 of the Act and as 

adopted by the competent 

authority. 

d. Critical biodiversity areas 

as identified in systematic 

biodiversity plans adopted 

by the competent 

authority or in bioregional 

plans. 

Reservoirs will be 
developed within 
sensitive and CBA areas 
of the Limpopo 
Province of the 
proposed SEZ. 

GN 
R.985, 
2014 

4 The development of a road wider 
than 4 metres with a reserve less 
than 13.5 metres. 

Limpopo: 

i. Outside urban areas: 

c. Sensitive areas as 

identified in an 

environmental 

management framework 

as contemplated in 

Chapter 5 of the Act and as 

adopted by the competent 

authority. 

Roads wider than 
4 metres with reserves 
less than 13.5 metres 
will be developed 
within sensitive and 
CBA areas of the 
proposed SEZ. 
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NOTICE ACTIVITY 
NO. 

LISTED ACTIVITY DESCRIPTION 

Critical biodiversity areas as 
identified in systematic biodiversity 
plans adopted by the competent 
authority. 

GN 
R.985, 
2014 

10 The development and related 
operation of facilities or 
infrastructure for the storage, or 
storage and handling of a 
dangerous good. 

Host industries will 
require infrastructure 
for the storage, or the 
storage and handling of 
dangerous goods. 

GN 
R.985, 
2014 

12 The clearance of an area of 
300 square metres or more of 
indigenous vegetation except 
where such clearance of 
indigenous vegetation is required 
for maintenance purposes 
undertaken in accordance with a 
maintenance management plan. 

Limpopo: 

ii. Within critical biodiversity 

areas identified in 

bioregional plans. 

On land, where, at the time of 
coming into effect of this notice or 
thereafter such land was zoned 
open space, conservation or had an 
equivalent zoning. 

Over 300 square metres 
of indigenous 
vegetation will be 
cleared for the SEZ 
development. 

GN 
R.985, 
2014 

14 The development of: 

(ii) infrastructure or structures with 
a physical footprint of 10 square 
metres or more, where such 
development occurs—(a) within a 
watercourse, within 32 metres of a 
watercourse, measured from the 
edge of a watercourse 

Limpopo 

i. Within critical biodiversity 

areas identified in 

bioregional plans. 

Reservoir/s will be 
developed as part of 
the Musina-Makhado 
SEZ southern site. 
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Notes regarding the identification of potential listed activities: 

• It should be noted that a precautionary approach was followed when 
identifying listed activities (for inclusion in the Application for EA and to be 
assessed as part of the Scoping and EIA Process), i.e. if the activity 
potentially forms part of the project, it is listed. However, the final project 
description will be shaped by the findings of the EIA Process. 

• Cumulative impacts, even though only site clearance of indigenous 
vegetation has been triggered for the proposed EIA, have been assessed to 
indicate what the impacts and magnitude of such a development will be 
within the bushveld setting. 

4.3 LEGISLATION AND GUIDELINES PERTINENT TO THIS EIA 

The scope and content of this EIA Report has been informed by the following 
legislation, guidelines and information series documents. It is important to note 
that the specialist studies included in Appendices J to AA of this EIA Report also 
include a description of the relevant applicable legislation. 

4.3.1 INTERNATIONAL LEGISLATION AND CONVENTIONS 

South Africa as a member of the international community and is a signatory to a 
variety of international agreements and conventions. An agreement must first be 
effective before it can be binding. Therefore no country is bound by the terms of 
such agreements before it gives consent on such agreements (normally by signing 
or by ratification). Normally there is a condition that an agreement must be signed 
by a certain number of parties before it is effective. 

The conventions applicable in the Limpopo Province are outlined in the table 
below. 

Table 4-2: Conventions applicable in the Limpopo Province 

CONVENTION TYPE PURPOSE 

Convention of Biological Diversity62 To effect international co-operation in the 
convention of biological diversity and to 
promote sustainable use of the living 
resources. 

Convention on Wetlands of International 
Importance especially as Water Flow 
Habitat (RAMSAR Convention) 

To stem the loss, and to promote the wise 
use of all wetlands. 

Convention of International Trade in 
Endangered Species of Wild Fauna flora 
(CITES) 

To ensure protection of endangered 
species and the economic use of species, 
monitoring the status of the species and 
control the illegal trade. 

 
62 https://www.cbd.int/ 

https://www.cbd.int/
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CONVENTION TYPE PURPOSE 

World Heritage Convention To ensure protection of world cultural and 
natural heritage. 

Convention on Migratory Species of Wild 
Animal (Bonn Convention) 

To ensure conservation of animal 
(terrestrial animal, reptiles, marine species 
and birds) that migrate across the border. 
Special attention is paid to the endangered 
species. 

Man, and Biosphere Programmes 
(Biosphere Reserves) 

The biosphere reserves concept form part 
of UNESCO’s programmes that aim to 
provide scientific basis of regional land use 
and land management. 

Convention on Desertification To combat desertification in those 
countries experiencing serious drought 
and/or particularly in Africa. 

Protocol for the Protection of Ozone 
Layer (Montréal Protocol) 

Aimed at ensuring measures to protect the 
ozone layers and was designed to reduce 
the production and consumption of ozone 
depleting substances. 

Convention of the Control of 
Transboundary Movement of Hazardous 
Waste and their Disposal (Basel 
convention) 

Aimed at a reduction in the production of 
hazardous waste and their restriction of 
trans boundary movements and disposal of 
such waste. 

Framework Convention of Climatic 
Change (Kyoto Protocol) 

Addresses the threat of global climate 
change by urging government to reduce 
sources of greenhouse gases. 

Lusaka Agreement Aims at the co-operative enforcement 
operation directed at illegal trade in wild 
fauna and flora. 

SADEC Convention on Conservation Nagoya Protocol – Biodiversity Convention 
– Protocol on Wildlife Conservation and 
Law Enforcement. 

4.3.2 NATIONAL 

The foundation for a system of cooperative governance in South Africa across the 
three spheres of government is set out in the Constitution of the Republic of South 
Africa, 1996 (Act 108 of 1996), stating that the three spheres of government should 
cooperate in mutual trust and good faith, including sharing information, consulting 
on areas of common interest, coordinating action and legislation and avoiding legal 
proceedings against each other. Section 156 sets out the powers and functions of 
local government, Schedule 4 sets out functional areas of concurrent national and 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 193 of 996 
 

provincial legislative competence in which industrial promotion is highlighted, and 
Schedule 5 sets out areas of exclusive provincial jurisdiction.   

In terms of the Bill of Rights, Paragraph 24 Environment of the Constitution of the 
Republic of South Africa, 1996, everyone has the right: 

‘(a)   to an environment that is not harmful to their health or wellbeing; 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 National Development Plan (NDP) offers a long-term development 
perspective. It defines a desired destination and identifies the roles that different 
sectors of society need to play in reaching that goal. The NDP aims to eliminate 
poverty and reduce inequality by 2030. According to the plan, South Africa can 
realise these goals by drawing on the energies of its people, growing an inclusive 
economy, building capabilities, enhancing the capacity of the state, and promoting 
leadership and partnerships throughout society.  

Developing and upgrading capabilities to enable sustainable and inclusive 
development requires a new approach and involves: 

• Creating jobs and livelihoods; 

• Expanding infrastructure; 

• Transitioning to a low-carbon economy; 

• Transforming urban and rural spaces; 

• Improving education and training; 

• Providing quality healthcare; 

• Building a capable state; 

• Fighting corruption and enhancing accountability; and 

• Transforming society and uniting the nation. 

The NDP states that long-term shifts in global trade and investment are reshaping 
the world economy and international policy, requiring greater policy focus, 
effective implementation of industrial policies and improved skills development.63 

It is also stated in the NDP that South Africa must tackle the diversification of the 
economy from a range of angles. It needs to build on state capacity to identify 
sectors that will improve export opportunities. In addition, development finance 
can play a crucial role in promoting industrial policy. The government, in 
partnership with the private sector, must identify areas to nurture and support; 

 
63 NDP – 2030 (pg. 31, 155 and 128) 
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develop sensible instruments to support those areas; and implement them 
competently. 

Support and protection should be focused on industries, not firms – hence a reason 
to promote the proposed SEZ. At the same time the government must encourage 
vigorous competition and impose it through competition laws. Critically, industrial 
policy should allow for learnings and for timely exit strategies. 

It is further elaborated that industrial zone developments and trade promotion 
will rely on competitive logistics, services, skills, product capabilities and market 
access through local procurement rules.  

According to the National Strategy for Sustainable Development and Action Plan 
2011–2014 (2011), South Africa aspires to be a sustainable, economically 
prosperous and self-reliant nation state that safeguards its democracy by meeting 
the fundamental human needs of its people, by managing its limited ecological 
resources responsibly for current and future generations, and by advancing 
efficient and effective integrated planning and governance through national, 
regional and global collaboration. 

According to the New Growth Path, there is growing consensus that creating 
decent work, reducing inequality and defeating poverty can only happen through a 
new growth path founded on a restructuring of the South African economy to 
improve its performance in terms of labour absorption as well as the composition 
and rate of growth. To achieve that step, change in growth and transformation of 
economic conditions requires hard choices and a shared determination as South 
Africans to see it through. 

The New Growth Path must provide bold, imaginative and effective strategies to 
create the millions of new jobs South Africa needs. It must also lay out a dynamic 
vision for how we can collectively achieve a more developed, democratic, cohesive 
and equitable economy and society over the medium term, in the context of 
sustained growth. The strategy sets out critical markers for employment creation 
and growth, and identifies where viable changes in the structure and character of 
production can generate a more inclusive and greener economy over the medium 
to long term. To that end, it combines macro-economic and micro-economic 
interventions. 

Employment creation is the top priority of Government. The New Growth Path 
starts by identifying where employment creation is possible, both within economic 
sectors, as conventionally defined, and in cross-cutting activities. It then analyses 
the policies and institutional developments required to take advantage of these 
opportunities. In essence, the aim is to target our limited capital and capacity at 
activities that maximise the creation of decent work opportunities. To that end, we 
must use both macro and micro-economic policies to create a favourable overall 
environment and to support more labour-absorbing activities. 

Implications for provinces and localities: The Spatial Dimensions of the Growth Path: 
Within metros, too, there are vast disparities and spatial challenges, with townships 
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located far from most employment opportunities. A core task for the New Growth 
Path is to break with this legacy through a coherent approach to spatial 
development backed by strong investment in infrastructure and the identification 
of viable and sustainable opportunities for historically disadvantaged regions. 

National government also adopted a National Infrastructure Plan in 2012. The plan 
aims to transform the South African economic landscape while also driving the 
expansion of jobs and strengthening the delivery of basic services. Investment is 
targeted at improving access to healthcare facilities, schools, water, sanitation, 
housing and electrification as well as the construction of ports, roads, railway 
systems, electricity plants, hospitals, schools and dams.64  

The plan has identified 18 Strategic Integrated Projects, some of which are 
highlighted here (SIPs). 

SIP 1: Unlocking the northern mineral belt with Waterberg as the catalyst 

The outcomes of SIP 1 are as follows: 

• Unlock mineral resources; 

• Rail, water pipelines, energy generation and transmission infrastructure; 

• Thousands of direct jobs across the areas unlocked; 

• Urban development in Waterberg – first major post-apartheid new urban 
centre will be a green development project; 

• Rail capacity to Mpumalanga and Richards Bay from the north; 

• Shift from road to rail in Mpumalanga from the north; and 

• Logistics corridor to connect Limpopo, Mpumalanga and Gauteng.  

SIP 2: Durban-Free State-Gauteng logistics and industrial corridor 

The objective of SIP 2 is to strengthen the logistics and transport corridor between 
South Africa's main industrial hubs and to improve access to Durban’s export and 
import facilities. It is estimated that 135 000 jobs will be created in the construction 
of projects in the corridor. Once the projects are completed, a further 85 000 jobs 
are expected to be created by those businesses that use the new facilities.65 The 
specific outcomes of SIP 2 are: 

• Strengthen the logistics and transport corridor between South Africa’s main 
industrial hubs; 

• Improve access to Durban’s export and import facilities; 

• Integrate Free State Industrial Strategy activities into the corridor; 

• New port in Durban; and 

• Aerotropolis around OR Tambo International Airport. 

 
64 South African Government: Official Website: https://www.gov.za/issues/national-infrastructure-plan (based 
on the summary report of South African National Infrastructure Plan) 
65 South African Government: Official Website: https://www.gov.za/issues/national-infrastructure-plan (based 

on the summary report of South African National Infrastructure Plan) 

https://www.gov.za/issues/national-infrastructure-plan
https://www.gov.za/issues/national-infrastructure-plan
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SIP 17: Regional integration for African cooperation and development 

The outcomes of SIP 17 are as follows: 

• Participate in mutually beneficial infrastructure projects to unlock long-term 
socio-economic benefits by partnering with fast-growing African economies 
with projected growth ranging between 3% and 10%. 

• The projects involving transport, water and energy also provide 
competitively-priced, diversified, short and medium to long-term options 
for the South African economy.  

• All these projects complement the Free Trade Area (FTA) discussions to 
create a market of 600 million people in South, Central and East Africa.66 

• South Africa’s long-term vision of an equitable society is defined by the 
National Development Plan (NDP). The Industrial Policy Action Plan (IPAP), 
2014/15 – 2016/17 is informed by this vision and is both framed by and 
constitutes a key pillar of the programmatic perspectives set out in the New 
Growth Path (NGP). Its core objectives remain as set out in the National 
Industrial Policy Framework (NIPF). 

• To facilitate diversification beyond our current reliance on traditional 
commodities and non-tradable services. This requires the promotion of 
increased value-addition per capita characterised particularly by movement 
into non-traditional tradable goods and services that are competitive in 
both export markets and the domestic economy.  

• The long-term intensification of South Africa’s industrialisation process, 
and movement towards a twenty-first century knowledge economy.  

• The promotion of a more labour-absorbing industrialisation path with a 
particular emphasis on tradable labour-intensive goods and services, and 
economic linkages that catalyse employment creation.  

• The promotion of a broader-based industrialisation path characterised by 
greater levels of participation by historically disadvantaged economic 
citizens and marginalised regions in the mainstream of the industrial 
economy.  

• Contributing to industrial development in Africa, with a strong emphasis on 
building regional productive capabilities. 

• The National Freight Logistics Strategy is a response to the freight systems 
inability to fulfil the demand for the movement of cargo at prices, levels of 
service, quality of service, and at acceptable levels of reliability in a manner 
that supports the national development strategies. The strategy confirms 
that improvements can only be achieved where these specifically provide 
an integrated systems-level approach. This strategy signals a shift toward 
demand-driven delivery of freight logistics services, from a supply approach. 
The intention has been to develop a freight transport master plan that 
integrates the planning of government into all spheres, public agencies and 
the private sector, from both an infrastructure and operations perspective. 

 
66 South African Government: Official Website: https://www.gov.za/issues/national-infrastructure-plan (based 

on the summary report of South African National Infrastructure Plan) 

https://www.gov.za/issues/national-infrastructure-plan
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The implementation involves emphasis on rural freight transport systems 
from a freight system perspective, and an approach to corridor 
development along certain critical freight routes. 

4.3.2.1 Environmental legislation 

Environmental legislation in South Africa exists at all spheres of government – 
national, provincial and local government. Some of the national environmental 
legislation containing important implications for environmental management is 
detailed in the table below.  

Table 4-3:  Environmental Legislative Framework applicable to the Musina-Makhado SEZ 
southern site 

LEGISLATION PURPOSE 

PRIMARY LEGISLATIVE PROVISIONS 

Carbon Tax Act (Act No. 15 
of 2019) 

To provide for the imposition of a tax on the carbon 
dioxide (CO2) equivalent of greenhouse gas emissions; and 
to provide for matters connected therewith 

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

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

Limpopo Environmental 
Management Act (Act 7 of 
2003) 

To consolidate and amend the environmental 
management legislation of or assigned to the Province; 
and to provide for matters incidental thereto. 

National Environmental 
Management Air Quality 
Management Act (Act 39 
of 2004). 

The aim of this act is to reform the law regulating air 
quality in order to protect the environment by providing 
reasonable measures for the prevention of pollution and 
ecological degradation and for securing ecologically 
sustainable development while promoting justifiable 
economic and social development; to provide for national 
norms and standards regulating air quality monitoring, 
management and control by all spheres of government; 
for specific air quality measures. 

Under this act a list of activities which result in 
atmospheric emissions which have or may have a 
significant detrimental effect on the environment 
including health, social conditions, economic conditions, 
ecological conditions or cultural heritage published on 22 
November 2013 (as amended 2 November 2018; 22 May 
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LEGISLATION PURPOSE 

2019) is applicable for investor site-specific developments 
within the Musina-Makhado SEZ southern site. 

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

To provide for co-operative environmental governance by 
establishing principles for decision making on matters 
affecting the environment, institutions that will promote 
co-operative governance and procedures for co-
ordinating environmental functions exercised by organs of 
state; to provide for certain aspects of the administration 
and enforcement of other environmental management 
laws; and to provide for matters connected therewith. The 
Environmental Impact Assessment Regulations published 
in 2014 and amended on 7 April 2017 provide listed 
activity notices based on the magnitude of the 
developments with thresholds. Listing Notice 1 requires a 
basic assessment process to be followed, while Listing 
Notice 2 requires a full Scoping/Environmental Impact 
Assessment. Listing Notice 3 requires a basic assessment 
process and utilises the biodiversity and ranges. 

National Environmental 
Management Biodiversity 
Act (Act 10 of 2004) 

The National Environmental Management: Biodiversity 
Act (Act 10 of 2004) (NEMBA) provides for ‘the 
management and conservation of South Africa’s 
biodiversity within the framework of the NEMA, the 
protection of species and ecosystems that warrant 
national protection, and the use of indigenous biological 
resources in a sustainable manner, amongst other 
provisions’. The Act states that the state is the custodian 
of South Africa’s biological diversity and is committed to 
respect, protect, promote and fulfil the constitutional 
rights of its citizens. 

Furthermore, NEMBA states that the loss of biodiversity 
through habitat loss, degradation or fragmentation must 
be avoided, minimised or remedied. The loss of 
biodiversity includes inter alia the loss of threatened or 
protected species. Biodiversity offsets are a means of 
compensating for the loss of biodiversity after all 
measures to avoid, reduce or remedy biodiversity loss 
have been taken, but residual impacts still remain and 
these are predicted to be medium to high. Chapter 5 of 
NEMBA (Sections 73 to 75) regulates activities involving 
invasive species, and lists duty of care as follows: 

• The land owner/land user must take steps to 
control and eradicate the invasive species and 
prevent their spread, which includes targeting 
offspring, propagating material and regrowth, in 
order to prevent the production of offspring, 
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LEGISLATION PURPOSE 

formation of seed, regeneration or re-
establishment; 

• Take all required steps to prevent or minimise 
harm to biodiversity; and 

• Ensure that actions taken to control/eradicate 
invasive species must be executed with caution 
and in a manner that may cause the least possible 
harm to biodiversity and damage to the 
environment. 

An amendment to the NEMBA has been promulgated, 
which lists 225 threatened ecosystems based on 
vegetation types present within these ecosystems. Should 
a project fall within a vegetation type or ecosystem that is 
listed, actions in terms of NEMBA are triggered. Based on 
the preliminary sensitivity screening undertaken for the 
proposed site, none of the threatened ecosystems occur 
within the study area. This will be confirmed as part of the 
Ecological Impact Assessment study undertaken during 
the EIA phase. 

National Environmental 
Management Protected 
Areas Act (Act 57 of 2003) 

To provide for the protection and conservation of 
ecologically viable areas representative of South Africa’s 
biological diversity and its natural landscapes and 
seascapes; for the establishment of a National register of 
all National, Provincial, and Local protected areas for the 
management of those areas in accordance with national 
norms and standards; for intergovernmental co-operation 
and public consultation in matters concerning protected 
areas; and for matters in connection therewith. 

Policy on the Development 
of Special Economic Zones 
in South Africa (2012) 

The Special Economic Zones policy aims to position special 
economic zones as an effective tool for industrial 
development, and is flexible and rigorous enough to be 
responsive to the development needs of all regions, as 
well as the needs of investors and other key role-players. 

The purpose is to provide a clear policy framework with 
respect to the development, operations and management 
of SEZs addressing the following challenges of the current 
programme through: 

• Expanding the strategic focus to cover diverse regional 
development needs and contexts, and improve the 
design deficiencies of the IDZs programme; 

• Providing a clear, predictable and systematic planning 
framework for the development of a wide array of 
SEZs to support implementation of the Industrial 
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LEGISLATION PURPOSE 

Policy Action Plan, regional industrial development 
strategies, National Development Plan (NDP) and the 
New Growth Path (NGP); 

• Clarifying and strengthening governance 
arrangements for the management of SEZs; 

• Expanding the range and quality of support measures 
beyond the provision of infrastructure, including both 
in-zone and out-of-zone support measures; 

• Developing and implementing a predictable financing 
framework to enable long-term planning; 

• Developing and implementing a comprehensive 
programme to support the development of SEZs, 
including their marketing; and 

• Addressing all the weaknesses of the Industrial 
Development Zones Programme, and introducing best 
practices in the planning, development and 
management of special economic zones. 

Objectives: 

• To facilitate the creation of an industrial complex 
having a strategic economic advantage for targeted 
investments and industries in the manufacturing and 
tradable services sectors; within the framework of the 
IPAP, New Growth Path and the New Development 
Plan; 

• To promote beneficiation and value addition to the 
country’s minerals and other natural resources; 

• To develop infrastructure required to support the 
development of the targeted industrial activities; 

• To attract relevant foreign and domestic direct 
investment and taking advantage of existing industrial 
and technological capacity, promoting integration 
with local industry and increasing value added 
production; 

• To accelerate exports and economic growth and the 
creation of much-needed jobs; and 

• To contribute to balanced industrial development. 

South African Weather 
Service Act (Act No. 8 of 
2001) 

To establish a juristic person to be known as the South 
African Weather Service; to determine its objects, 
functions and method of work; to prescribe the manner in 
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LEGISLATION PURPOSE 

which it is to be managed and governed; to regulate its 
staff matters and financial affairs; and to provide for 
matters connected therewith. The impact of climate 
change especially on weather patterns may be applicable 
here. 

Regulations in terms of the 
Special Economic Zones 
Act, 2014 (Act 16 of 2014) 

Provides an interpretation of the SEZ and sources of 
funding, provides the administration and management for 
SEZs and gives a distribution of money from the special 
economic zones fund. Furthermore, the regulations deal 
with feasibility studies, the start-up costs, site preparation, 
infrastructure development, business development and 
performance improvement as well as skills development. 
The regulations also provide the business incubators, 
funding options and agreements, requirements for the 
application of money from the SEZ fund, supportive 
measures, and deals with the application for designation 
of the SEZ. The type of service and business that may be 
located in the SEZ is also indicated, and overall governance 
and management. Furthermore, the regulations specify 
the SEZ operator permit, advisory board and provides 
transitional arrangements. 

Special Economic Zones 
Act, 2014 (Act No. 16 of 
2014) 

To provide for the designation, promotion, development, 
operation and management of Special Economic Zones; to 
provide for the establishment, appointment of members 
and functioning of the Special Economic Zones Advisory 
Board; to provide for the establishment of the Special 
Economic Zones Fund; to regulate the application, issuing, 
suspension, withdrawal and transfer of Special Economic 
Zones operator permits; to provide for functions of the 
Special Economic Zones operator; to provide for 
transitional arrangements; and to provide for matters 
connected therewith. 

The objectives of this Act are to provide for— 

(a) The determination of Special Economic Zones policy 
and strategy; 

(b) The establishment of the Advisory Board; 

(c) The establishment of the Special Economic Zones Fund 
to support the development of Special Economic Zones; 

(d) The designation, promotion, development, operation 
and management of Special Economic Zones; 
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LEGISLATION PURPOSE 

(e) Regulatory measures and incentives for Special 
Economic Zones in order to attract domestic and foreign 
direct investment; and 

(f) The establishment of a single point of contact or one-
stop shop that delivers the required government services 
to businesses operating in Special Economic Zones in order 
to lodge applications to various government authorities 
and agencies, and to receive information on regulatory 
requirements from such authorities and agencies. 

World Heritage 
Convention Act (Act 49 of 
1999) 

To provide for the incorporation of the World Heritage 
Convention into South African Law; the enforcement and 
implementation of the World Heritage Convention in 
South Africa; the recognition and establishment of World 
Heritage Sites; the establishment of authorities and the 
granting of additional powers to existing organs of state; 
the powers and duties of such authorities, especially those 
serving the integrity of World Heritage Sites; where 
appropriate, the establishment of boards and executive 
staff components of the authorities; integrated 
management plans over World Heritage Sites; land 
matters in relation to World Heritage Sites; financial, 
auditing and reporting controls over the authorities; and 
to provide for incidental matters. 

SECONDARY ENVIRONMENTAL LEGISLATIVE PROVISIONS 

Conservation of 
Agricultural Resources Act 
(Act 43 of 1983) 

The objectives of the Conservation of Agricultural 
Resources Act (Act 43 of 1983) (CARA) are to provide for 
the conservation of the natural agricultural resources of 
South Africa by the: 

• Maintenance of the production potential of land; 

• Combating and prevention of erosion and 
weakening or destruction of the water sources; 
and 

• Protection of the vegetation and the combating of 
weeds and invader plants. 

The CARA states that no land user shall utilise the 
vegetation of wetlands (a watercourse or pans) in a 
manner that will cause its deterioration or damage. This 
includes cultivation, overgrazing, diverting water run-off 
and other developments that damage the water resource. 
The CARA includes regulations on alien invasive plants. 
According to the amended regulations (GN R280 of March 
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LEGISLATION PURPOSE 

2001), declared weeds and invader plants are divided into 
three categories: 

• Category 1 may not be grown and must be 
eradicated and controlled; 

• Category 2 may only be grown in an area 
demarcated for commercial cultivation purposes 
and for which a permit has been issued, and must 
be controlled; and 

• Category 3 plants may no longer be planted and 
existing plants may remain as long as their spread 
is prevented, except within the flood line of 
watercourses and wetlands. It is the legal duty of 
the land user or land owner to control invasive 
alien plants occurring on the land under their 
control. 

Should alien plant species occur within the study area, this 
will be managed in line with the EMPr. Rehabilitation after 
disturbance to agricultural land is also managed by CARA. 
The DAFF reviews and approves applications in terms of 
these Acts according to their guidelines for the evaluation 
and review of applications pertaining to renewable energy 
on agricultural land, dated September 2011. 

Disaster Management Act 
(Act 57 of 2002) 

To provide for an integrated and co-ordinated disaster 
management policy that focuses on preventing or 
reducing the risk of disasters, mitigating the severity of the 
damage caused by disasters. 

Draft Climate Change Bill, 
2018 

• Provide for the coordinated and integrated 
response to climate change and its impacts by all 
spheres of government in accordance with the 
principles of cooperative governance; 

• Provide for the effective management of 
inevitable climate change impacts through 
enhancing adaptive capacity, strengthening 
resilience and reducing vulnerability to climate 
change, with a view to building social, economic, 
and environmental resilience and an adequate 
national adaptation response in the context of the 
global climate change response; and 

• Make a fair contribution to the global effort to 
stabilise greenhouse gas concentrations in the 
atmosphere at a level that avoids dangerous 
anthropogenic interference with the climate 
system within a timeframe and in a manner that 
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enables economic, employment, social and 
environmental development to proceed in a 
sustainable manner. 

Firearms Control 
Management Act (Act 43 
of 2003) 

To establish a comprehensive and an effective system of 
firearms control; and to provide for matters connected 
therewith. 

Hazardous Substances Act 
(Act 15 of 1973) 

This Act provides for the control of substances which may 
cause injury or ill health to, or death, of human beings by 
reason of their toxic, corrosive, irritant, strongly sensitising 
or flammable nature. To provide for the prohibition and 
control of the importation, manufacture, sale, use, 
operation, application, modification, disposal or dumping 
of such substances and products. 

Intergovernmental 
Relation Framework Act 
(Act 13 of 2005) 

To establish a framework for the National government, 
Provincial governments and Local governments to 
promote and facilitate inter-governmental relation; to 
provide for mechanism and procedures to facilitate the 
settlement of inter-governmental disputes; and to provide 
matters connected therewith. 

Mineral and Petroleum 
Resources Development 
Act (Act 28 of 2002) 

To make provision for equitable access to and sustainable 
development of the nation’s mineral and petroleum 
resources; and to provide for matters connected 
therewith. 

Mountain Catchment 
Areas Act (Act 63 of 1970) 

To regulate the conservation, use, management and 
control of mountain catchment areas. 

Municipal Systems Act 
(Act 32 of 2000) 

To regulate the delivery of services in the local 
government sphere an all matters related thereto. 

National Forest Act (Act 84 
of 1998) 

To provide for reformation of the law on forest. 

National Health Act (Act 
No 61 of 2003) 

To provide a framework for a structured uniform health 
system within the Republic, taking into account the 
obligations imposed by the Constitution and other laws on 
the national, provincial and local governments with regard 
to health services; and to provide for matters connected 
therewith. 

National Heritage 
Resources Act (Act 25 of 
1999) 

The National Heritage Resources Act (Act 25 of 1999) 
(NHRA) introduces an integrated and interactive system 
for the management of national heritage resources (which 
include landscapes and natural features of cultural 
significance). 
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Parts of Sections 35(4), 36(3) (a) and 38(1) (8) of the NHRA 
apply to the proposed project: 

Archaeology, palaeontology and meteorites: 

Section 35 (4) No person may, without a permit issued by 
the responsible heritage resources authority: 

a. Destroy, damage, excavate, alter, deface 
or otherwise disturb any archaeological or 
palaeontological site or any meteorite; 

b. Destroy, damage, excavate, remove from 
its original position, collect or own any 
archaeological or palaeontological 
material or object or any meteorite; or 

c. Bring onto or use at an archaeological or 
palaeontological site any excavation 
equipment or any equipment which 
assists in the detection or recovery of 
metals or archaeological and 
palaeontological material or objects, or 
use such equipment for the recovery of 
meteorites. 

Burial grounds and graves: 

Section 36 (3) (a) No person may, without a permit issued 
by South African Heritage Resources Agency (SAHRA) or a 
provincial heritage resources authority: 

a. Destroy, damage, alter, exhume or 
remove from its original position or 
otherwise disturb the grave of a victim of 
conflict, or any burial ground or part 
thereof which contains such graves; 

b. Destroy, damage, alter, exhume, remove 
from its original position or otherwise 
disturb any grave or burial ground older 
than 60 years which is situated outside a 
formal cemetery administered by a local 
authority; or 

c. Bring onto or use at a burial ground or 
grave referred to in paragraph (a) or (b) 
any excavation equipment, or any 
equipment which assists in the detection 
or recovery of metals. 
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Heritage resources management: 

38. (1) Subject to the provisions of subsections (7), (8) and 
(9), any person who intends to undertake a development 
categorised as: 

a. The construction of a road, wall, power 
line, pipeline, canal or other similar form 
of linear development or barrier 
exceeding 300 m in length; 

b. The construction of a bridge or similar 
structure exceeding 50 m in length; 

c. Any development or other activity which 
will change the character of the site – 

i.  Exceeding 5 000 m2 in extent; or 

ii. Involving three or more erven or 
subdivisions thereof; or 

iii. Involving three or more erven or 
divisions thereof which have been 
consolidated within the past five 
years; or 

iv.  The costs of which will exceed a 
sum set in terms of regulations by 
SAHRA, or a provincial resources 
authority; 

d. The re-zoning of a site exceeding 
10 000 m2 in extent; or 

e. Any other category of development 
provided for in regulations by SAHRA or a 
provincial heritage resources authority, 
must at the very earliest stages of 
initiating such a development, notify the 
responsible heritage resources authority 
and furnish it with details regarding the 
location, nature and extent of the 
proposed development. 

While landscapes with cultural significance do not have a 
dedicated Section in the NHRA, they are protected under 
the definition of the National Estate (Section 3). Section 
3(2)(c) and (d) list historical settlements and townscapes 
and landscapes and natural features of cultural 
significance as part of the National Estate. Furthermore, 
Section 3(3) describes the reasons a place or object may 
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have cultural heritage value. Section 38 (2a) of the NHRA 
states that if there is reason to believe that heritage 
resources will be affected then an impact assessment 
report must be submitted. 

National Veld and Forest 
Fire Act (Act 101 of 1998) 

To reform the law on veld and forest fires; to repeal certain 
provisions of the Forest Act, 1984, and to provide for 
related matters. 

National Water Act (Act 36 
of 1998) 

One of the important objectives of the National Water Act 
(Act 36 of 1998) (NWA) is to ensure the protection of the 
aquatic ecosystems of South Africa’s water resources. 
Section 21 of this Act identifies certain land uses, 
infrastructural developments, water supply/demand and 
waste disposal as water uses that require authorisation 
(licensing) by the Department of Water and Sanitation 
(DWS). Chapter 4 (Part 1) of the NWA sets out general 
principles for the regulation of water use. Water use is 
defined broadly in the NWA, and includes taking and 
storing water, activities which reduce stream flow, waste 
discharges and disposals, controlled activities (activities 
which impact detrimentally on a water resource), altering 
the bed, banks, course or characteristics of a watercourse, 
removing water found underground for certain purposes, 
and recreation. In general, a water use must be licensed 
unless it is listed in Schedule I, as an existing lawful use, as 
permissible under a general authorisation, or if a 
responsible authority waives the need for a licence. The 
Minister may limit the amount of water which a 
responsible authority may allocate. In making regulations 
the Minister may differentiate between different water 
resources, classes of water resources and geographical 
areas. 

All water users who are using water for agriculture: 
aquaculture, agriculture: irrigation, agriculture: watering 
livestock, industrial, mining, power generation, recreation, 
urban and water supply service must register their water 
use. This covers the use of surface and ground water. 

Section 21 of the Act lists the following water uses that 
need to be licensed: 

a) Taking water from a water resource; 

b) Storing water; 

c) Impeding or diverting the flow of water in a 
watercourse; 
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d) Engaging in a stream flow reduction activity 
contemplated in Section 36; 

e) eEngaging in a controlled activity identified as 
such in Section 37(1) or declared under Section 
38(1); 

f) Discharging waste or water containing waste into 
a water resource through a pipe, canal, sewer, sea 
outfall or other conduit; 

g) Disposing of waste in a manner which may 
detrimentally impact on a water resource; 

h) Disposing in any manner of water which contains 
waste from, or which has been heated in, any 
industrial or power generation process; 

i) Altering the bed, banks, course or characteristics 
of a watercourse; 

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; and 

k) Using water for recreational purposes. 

Any activities that take place within a water course or 
within 500 m of a wetland boundary require a water use 
licence (WUL) under the Section 21 (c) and Section 21 (i) 
of the NWA. The need for a water use licence will be 
determined in the EIA Phase. 

Promotion of Access to 
Information Act (Act 2 of 
2000) 

To give effect to the constitutional right of access to any 
information held by the State and any information that is 
held by another person. 

Promotion of 
Administrative Justice Act 
(Act 3 of 2000) 

To give effect to the right to administrative action that is 
lawful, reasonable and to written reasons for 
administrative action as contemplated in Section 33 of the 
Constitution. 

Skills Development Act 
(Act No 97 of 1998) 

To provide an institutional framework to devise and 
implement national, sector and workplace strategies to 
develop and improve the skills of the South African 
workforce; to integrate those strategies within the 
National Qualifications Framework contemplated in the 
South African Qualifications Authority Act, 1995; to 
provide for learnerships that lead to recognised 
occupational qualifications; to provide for the financing of 
skills development by means of a levy-grant scheme and a 
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National Skills Fund; to provide for and regulate 
employment services; and to provide for matters 
connected therewith 

Spatial Panning and Land 
Use Management Act (Act 
No. 16 of 2013) 

To provide a framework for spatial planning and land use 
management in the Republic; to specify the relationship 
between the spatial planning and the land use 
management system and other kinds of planning; to 
provide for the inclusive, developmental, equitable and 
efficient spatial planning at the different spheres of 
government; to provide a framework for the monitoring, 
coordination and review of the spatial planning and land 
use management system; to provide a framework for 
policies, principles, norms and standards for spatial 
development planning and land use management; to 
address past spatial and regulatory imbalances; to 
promote greater consistency and uniformity in the 
application procedures and decision-making by 
authorities responsible for land use decisions and 
development applications; to provide for the 
establishment, functions and operations of Municipal 
Planning Tribunals; to provide for the facilitation and 
enforcement of land use and development measures; and 
to provide for matters connected therewith. 

Subdivision of Agricultural 
Land Act (Act 70 of 1970) 
as amended 

To control the subdivision, and in connection therewith, 
the use of agricultural land. 

4.3.2.2 Other applicable legislation 

Other applicable national legislation that may apply to the proposed project 
includes: 

• Electricity Act (Act 41 of 1987); 

• Electricity Regulations Amendments (August 2009); 

• Energy Efficiency Strategy of the Republic of South Africa (Department of 
Integrated Resource Plan for Electricity (IRP) (GN R400, 06 May 2011); 

• Fencing Act (Act 31 of 1963); 

• Minerals and Energy (DME) now operating as Department of Mineral 
Resources (DMR), March, 2005); 

• National Road Traffic Act (Act 93 of 1996); 

• Occupational Health and Safety Act (Act 85 of 1993), as amended by 
Occupational Health and Safety Amendment (Act 181 of 1993); and 

• Promotion of Administrative Justice Act (Act 2 of 2000). 
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4.3.3 PROVINCIAL 

The Limpopo Development Plan (LDP) 2015–2019 builds on the foundations of the 
Limpopo Economic Growth and Development Plan (LEGDP) 2009‐2014 and the 
Limpopo Provincial Growth and Development Strategy (PGDS) 2004‐2008 and 
buildt on the National Development Plan (NDP). These strategies were reviewed, 
in order to maintain positive momentum for development and to overcome 
shortcomings that were revealed during their implementation cycles.67 

According to the LDP, mining is the dominant sector in the Limpopo provincial 
economy, contributing almost 29% to the value of total production. Mining has 
become considerably more significant during the past 12 years, mainly due to new 
platinum mining developments. It is anticipated that the mining sector could 
become even more dominant in the production structure of the Limpopo provincial 
economy in the foreseeable future. By contrast, the relative contributions of 
manufacturing, as well as trade and tourism have declined. 

It is also stated that the implication for the Limpopo Development Plan is that, in 
addition to the two envisaged Special Economic Zones (SEZs), specific 
manufacturing clusters for appropriate industrial value‐chains should be identified 
to enable the manufacturing sector in Limpopo to be more competitive nationally.  

Although the mining development potential presents valuable growth, cluster 
promotion and employment opportunities within the province, it is just as 
important to promote diversification and multi-skilling of the workforce, in order 
to mitigate the risks of shocks associated with commodity price dips and mine 
closures. 

4.3.3.1 Local planning 

A municipal Integrated Development Plan (IDP) is the principal strategic planning 
instrument which guides and informs all planning, budgeting, management and 
decision-making processes of a municipality. The IDP is a legislative requirement 
and has legal status as outlined in Section 26(e) of the Municipal Systems Act, and 
is the municipality’s primary strategic plan guiding development and municipal 
expenditure. This framework is rolled out into planning statements covering the 
five-year objectives, key performance indicators and targets for implementation 
which directly inform the Service Delivery and Budget Implementation Plan. The 
whole process was structured around supporting and working toward contributing 
to the achievement of the programmes set in the GDS 2055.  

The Spatial Development Framework (SDF) is an integral component of a 
municipality’s IDP. The SDF is required in order to give spatial direction to the 
strategic and development objectives of the IDP and by shaping where and how 
investment takes place in space. Consequently, it forms the primary strategic tool 
within the municipality’s Land Use Management Scheme (LUMS). 

 
67 Limpopo Provincial Government (2015) Limpopo Development Plan (LDP) Summary 
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Section 26(e) of the Municipal Systems Act requires all municipalities to compile a 
Spatial Development Framework (SDF) as a core component of Integrated 
Development Plans (IDP). 

The SEZ will fall across the jurisdiction of both Musina Local Municipality and 
Makhado Local Municipality. 

Spatial Planning and Land Use Management are governed by the Municipal Systems 
Act, 2000 (Act 32 of 2000) (MSA), and the Spatial Planning and Land Use 
Management Act, 2013 (Act 16 of 2013) (SPLUMA). Accordingly, municipalities (as 
the principal authority responsible for land-use management and spatial planning 
at the local level/area) must ensure that land development within the area of 
jurisdiction adheres to the principles outlined in the Act. 

Development Principles (in terms of Section 7 of SPLUMA) apply to spatial planning, 
land development and land-use management: 

• The principle of spatial justice; 

• The principle of spatial sustainability; 

• The principle of efficiency; 

• The principle of spatial resilience, whereby flexibility in spatial plans, policies 
and land-use management systems are accommodated to ensure 
sustainable livelihoods in communities most likely to suffer the impacts of 
economic and environmental shock; and 

• The principle of good administration. 

4.3.3.2 The Principle of Spatial Justice 

‘Past spatial and other development imbalances must be addressed through 
improved access to and use of land.’ 

The principle of spatial justice is appropriate to the township establishment for a 
part of the Musina-Makhado SEZ southern site, in the following ways: 

• Past spatial and other development imbalances are redressed through 
access to and use of land – creating job opportunities and attracting 
investment to provide a better quality of life for the people. 

• Development and investment should be managed to ensure an integrated 
development that is able to contribute to spatial transformation. The 
development of an SEZ will be a significant investment for the area, and will 
stimulate future growth opportunities related to industrial development. 

• The proposed development of the Musina-Makhado SEZ southern site will 
enable land to be used in an improved way and will contribute directly by 
creating opportunities for all. 

4.3.3.3 The Principle of Sustainability 

‘The principle of sustainability requires the sustainable management and use of 
the resources making up the natural and built environment.’ 
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The forthcoming SEZ in Musina will be focusing on hard infrastructure by planning 
and implementing both below and above-ground infrastructure. 

It is essential for the development to function in a sustainable manner so as to 
preserve and better manage resources and to minimise the harmful effects of 
industries on the surrounding environment. 

The SEZ will make use of green technology and green infrastructure that will reduce 
emissions, conserve water, reduce waste and consume less energy, resulting in a 
reduced level of impact on the environment. 

The clustering of the different industries and other relevant land uses on the 
subject property will help to meet sustainability goals such as sharing of resources 
and reducing waste, maintaining activity and leading to economic efficiency, which 
will in turn ensure that the space is developed to its full potential at an optimal 
location. 

The valuable resources which will be extracted from the mines in the area and the 
equipment that will be manufactured within the SEZ will supply the mines and 
industries in the surrounding area, allowing more efficient use and distribution of 
resources, rather than directly exporting these resources. 

4.3.3.4 The Principle of Efficiency 

‘The principle of efficiency requires that the desired result of land use must be 
produced with the minimum expenditure of resources.’ 

Although the Musina Spatial Development Framework, 2014/2015 does not make 
mention of the Musina-Makhado SEZ southern site, due to its outdatedness. 
However, the SDF does indicate that due to the location of the Municipality as a 
gateway to other African states, Musina Local Municipality has been afforded the 
opportunity or status of a Special Economic Zones (SEZ) in order to enhance and 
accelerate economic growth within the region through industrial development and 
agro-processing as well as manufacturing. 

As mentioned above the clustering of industries and other land uses on the subject 
property will lead to improved efficiency as minerals that are being mined can be 
beneficiated in close proximity to their sources. 

4.3.3.5 Spatial Resilience 

‘Securing communities and livelihoods from spatial dimensions of socio-economic 
and environmental shock through mitigation and adaptability that is 
accommodated by flexibility in spatial plans, policy and land use management 
systems.’ 

The Musina Local Municipality has an unemployment rate of 18.7% (StatsSA, 2011). 
The Musina-Makhado SEZ southern site as a potential job provider for the 
surrounding marginalised areas is recognised. The development of an SEZ will 
create temporary (during the construction phase) and permanent (operational 
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phase) job opportunities. The improved level of service delivery that will be created 
by the SEZ can potentially attract investment promoting the investment confidence 
of the area. 

More specifically, the proposed Musina-Makhado SEZ southern site will be 
developed to: 

• Support local economic development; 

• Create jobs and contribute to the National GDP; 

• Facilitate the creation of an industrial complex; 

• Develop infrastructure required to support the development of targeted 
industrial activities; 

• Attract foreign and domestic direct investment; 

• Provide the location for the establishment of targeted investments; 

• Enable the beneficiation of mineral and natural resources; 

• Take advantage of existing industrial and technological capacity; 

• Promote integration with local industry and increasing value-added 
production; 

• Promote regional development; 

• Create decent work and other economic and social benefits in the region in 
which it is located, including the broadening of economic participation by 
promoting small, micro and medium enterprises and co-operatives; and 

• Promote skills development and technology transfer. 

4.3.3.6 Good Administration 

‘All spheres of government must ensure an integrated approach to land use and 
land development and all departments must provide their sector inputs and 
comply with prescribed requirements during the preparation or amendment of 
SDFs.’ 

A key part of this application is to ensure that the rights applied for are in place 
through good administrative practice. The application submitted addresses all 
salient aspects through: 

• Initial consultation with relevant officials; 

• Advertisement allowing for a transparent process and public comment; and 

• Addressing all relevant technical aspects to enable evaluation and approval 
of this application by sector departments and stakeholders. The Musina-
Makhado SEZ is one of ten SEZs announced by the Minister of Trade and 
Industry (DTI). Its establishment is driven by the projected outlook for 
logistics and cross border transport as well as the potential downstream and 
upstream beneficiation of mineral resources such as diamonds and coking 
coal, endowed in Musina itself and its neighbouring areas. This is aligned 
with the IPAP 2016/17, which makes provision for SEZs as important 
instruments to support long-term industrial and economic development. 
This will have a direct impact on employment and economic growth, as well 
as attract foreign direct investment. As required by Chapter 7 of the 
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National Development Plan, the Musina-Makhado SEZ will also expand 
trade and investment for the country. 

4.3.3.7 Musina Local Municipality 

According to the Musina Spatial Development Framework (SDF) 2014/15 review, 
industrial development in South Africa is a crucial priority as it is understood to be 
the key to economic prosperity and success. It is required that the country creates 
and sustains economic opportunities in all its regions. 

The SDF makes provision for the re-development of the Musina Central Business 
District which at present is challenged by congestion, informality and urban decay. 
It is proposed to formalise activities, upgrade the National Road (N1) and apply 
more law enforcement as well as maintenance of services, upgrading and 
renovation of the existing buildings in the Central Business District (CBD). 

The SDF also makes provision for the Mutasshi Special Economic Zone, which 
consists of the following two SEZs: 

• Beit-Bridge Gateway Economic Zone (situated at the border post) or 
Antonville Site; and 

• Musina Special Economic Zone. 

The Musina SDF is currently being revised to address the southern site of the 
Musina-Makhado SEZ southern site as part of the municipal spatial framework and 
strategy in terms of the Spatial Planning and Land Use Management (Act 16 of 
2013) (SPLUMA). Accordingly, municipalities (as the principle authority responsible 
for land use management and spatial planning at the local area) must ensure that 
land development within the area of jurisdiction adheres to the principles outlined 
in the Act. 

4.3.3.8 Makhado Local Municipality 

According to the Makhado Spatial Development Framework, 2011, areas such as 
Makhado town are located along the Trans Limpopo Spatial Development Initiative 
(SDI), creating an opportunity for economic development, whilst very little 
attention is given to the vast rural areas. However, it is indeed acknowledged that 
the rural areas consist in many instances of dormitory towns with land in between 
which is used for farming purposes. 

Areas with mining potential is highlighted in the SDF, however it is stated that due 
to the locality of the coal field between areas with agricultural activities and areas 
of biodiversity protection, great care should be taken in ensuring sustainability of 
the latter uses/activities. Development of mining activities should not prejudice 
any of the other land uses earmarked for this area, nor should it encroach on 
agricultural land and environmental protection areas. 

It is also proposed that the bulk of industrial uses, especially noxious industrial uses 
contemplated in Schedule 1 of the Makhado Land-Use Scheme, 2009 as well as 
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manufacturing, etc., mainly be located in the Provincial Growth Point and 
secondly in the District Growth Point. It is further proposed that it should be 
permitted in specific industrial townships or industrial clusters only. No specific 
reference to the proposed Musina-Makhado SEZ southern site is made in the 
Makhado SDF. The SDF should therefore be revised to address the Musina-
Makhado SEZ southern site as part of the municipal spatial framework and strategy 
in terms of the Spatial Planning and Land Use Management (Act 16 of 2013) 
(SPLUMA). Accordingly, municipalities (as the principle authority responsible for 
land use management and spatial planning at the local area) must ensure that land 
development within the area of jurisdiction adheres to the principles outlined in 
the Act.  

4.3.4 POLICIES, PLANS AND PROGRAMMES 

In terms of the Musina-Makhado SEZ southern site development, the Limpopo 
Economic Development Agency (LEDA) will have to demonstrate how it will ensure 
that the identified priority policies, plans and programmes comply with the 
environmental management principles for sustainable development outlined in 
Section 2 of NEMA, and with any national norms and standards set by departments 
with a mandate for environmental management. 

There are two important and relevant principles set out in Chapter 1 of NEMA as 
follows: 

a) Environmental management must place people and their needs at the 
forefront of its concern, and serve their physical, psychological, 
developmental, cultural and social interests equitably. 

b) Development must be socially, environmentally and economically 
sustainable. 

The following table provides a description of policies, plans and programmes that 
may significantly affect the environment. 
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Table 4-4: Policies, plans and programmes based on the Limpopo Environmental 
Implementation Plan68 

POLICY, PLAN OR 
PROGRAMME 

RELEVANT NORMS 
AND STANDARDS, AND 

GUIDELINES 

HOW THE LEDET 
ENSURE 

IMPLEMENTATION OF 
THE ENVIRONMENTAL 

IMPLEMENTATION 
PLAN (EIP) 

CONSULTATIVE 
FORUM 

ESTABLISHED 

Limpopo Development Plan 

Limpopo 
Employment, 
Growth and 
Development 
Plan (LEGDP) 

Medium Term Strategic 
Framework 

There is a commitment 
on Environmental 
Sustainability 
(according to NEMA) 
for all developments 
that should happen in 
the province 

Provincial 
Development 
Planning Forum 

Provincial 
Integrated Waste 
Management 
Plan 

National Waste 
Management Strategy; 
National norms and 
standards 

• Assessment of 
waste for landfill 
disposal; 

• Disposal of waste to 
landfill; and 

• Storage of waste. 

The norms and 
standards are based on 
NEMA principles; 
therefore, alignment 
ensures compliance to 
NEMA principles. 

 

Limpopo State of 
Environment 
Report 2006 

National Strategy for 
Sustainable 
Development (NSSD) 

By virtue of being 
aligned to NSSD, the 
NEMA principles are 
already incorporated. 

 

Limpopo 2nd 
Edition EIP 
(Environmental 
Impact Policy) 
2015–2020 

EIP/EMP guidelines NEMA principles are 
core to the EIP/EMP 
development 
guidelines. 

Limpopo 
Environmental 
Management 
Forum 

Limpopo 
Conservation 
Plan 2013 

National norms and 
standards published 
under NEMBA: 

• Biodiversity 
management plans 
for ecosystems; and 

The norms and 
standards for the 
development of the 
Limpopo Conservation 
Plan are founded on 
NEMA principles; 
therefore, alignment 
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POLICY, PLAN OR 
PROGRAMME 

RELEVANT NORMS 
AND STANDARDS, AND 

GUIDELINES 

HOW THE LEDET 
ENSURE 

IMPLEMENTATION OF 
THE ENVIRONMENTAL 

IMPLEMENTATION 
PLAN (EIP) 

CONSULTATIVE 
FORUM 

ESTABLISHED 

• Biodiversity 
management plans 
for species. 

ensures compliance to 
NEMA principles. 

Climate Change 
Management/ 
Response 
Strategy 

National Norms and 
Standards of Air Quality 
Monitoring in South 
Africa. 

The norms and 
standards are founded 
on NEMA principles; 
therefore, alignment 
ensures compliance to 
NEMA principles. 

Limpopo Air 
Quality 
Management 
Plan 

National Air Quality 
Management 
Framework in South 
Africa (2012) National 
Norms and Standards of 
Air Quality Monitoring 
in South Africa. 

The norms and 
standards are founded 
on NEMA principles; 
therefore, alignment 
ensures compliance to 
NEMA principles. 

4.3.4.1 Limpopo Environmental Implementation Plan key objectives69 

In relation to the policies, plans and programmes, one of the key focus areas relates 
to planning for Integrated Environmental Management (IEM) in terms of significant 
environmental issues and impacts in Limpopo. 

The following table outlines one of the focus areas in terms of the NEMA principles 
and compliance thereof in respect of planning for Integrated Environmental 
Management by an applicant/developer. 

 
69 Limpopo Environmental Implementation Plan 2nd Edition 2015-2020. 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 218 of 996 
 

Table 4-5: NEMA Principles and compliance thereof in respect of planning70 

NEMA PRINCIPLE COMPLIANCE TO RELEVANT NEMA PRINCIPLES BY AN 
APPLICANT/DEVELOPER 

Sustainable 
development 

• EIA process requires developer to proof ecological, social and 
economic sustainability.  

• SPLUMA requires developer to address sustainability to 
some extent, e.g. water and sewerage.  

• National Water Act (NWA) requires In-stream Flow 
Requirements (IFR) to determine sustainable water supply in 
the long term. 

• Although IEM is implemented to some extent to determine 
the best land use option to ensure sustainable development 
in the long term, some projects are environmentally 
sustainable due to a result of short-term social and economic 
pressure. 

Integration of 
environmental 
consideration into 
decision-making 

• EIA Process requires this and this therefore applies for all 
listed activities in terms of the EIA Regulation, 2014 (as 
amended). SPLUMA as well as an Environmental Impacts 
Study for all proposed developments. NWA requires In-
stream Flow Requirements (IFRs). 

• Environmental consideration is still regarded a priority issue 
during decision-making for strategic planning and activities 
not regulated by laws, e.g. Municipal System Act 32 of 2000 
(environment not included in S26-IDP). 

Participation, 
employment and 
transparency 

• Communities at large are not adequately involved in the 
strategic planning. 

• EIA Process ensures public involvement in the undertaking of 
listed activities  

• SPLUMA process also requires public consultation for all 
proposed development and change in zoning. Water 
catchments agencies include public organisation. 

 
70  Limpopo Environmental Implementation Plan 2nd Edition 2015-2020. 
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NEMA PRINCIPLE COMPLIANCE TO RELEVANT NEMA PRINCIPLES BY AN 
APPLICANT/DEVELOPER 

Environmental 
justice 

• Interested and affected parties must contribute towards the 
EIA process before and can appeal after decision-making. 
Development tribunal ensures that interested and affected 
parties can voice their concern to the multidisciplinary team. 
Strategic Environmental Assessments (SEAs), Sustainable 
Development Indicators (SDIs) and Land Development 
Objectives (LDOs) are developed with input from the public. 

• Other planning instruments, for instance a strategical 
assessment. 

Ecological integrity • Concept is well addressed during SEA and EIA process and 
application in terms of SPLUMA. National Water Act, 1998 
(Act 36 of 1998) addresses it well in terms of ecological 
reserves and requires the proper management of stream 
flow reduction activities (e.g. plantation). Water quality also 
needs to be addressed for new and existing developments. 
Mineral and Petroleum Development Act addressed in terms 
of Environmental Management Programmes (EMPRs). 
Lacking in other planning instruments. 

Cooperative 
governance 

• EIA process and SPLUMA application involve all relevant 
government departments in the decision-making process. 
EMPRs for prospecting and mining require comments from 
relative department. Water use licensing also requires inputs 
from relevant department before decision-making. 

• Provincial Development Planning Forum (PDPF) with proper 
mandate and clear guidance on decision-making powers will 
ensure that this principle is implemented at ground level for 
all programmes and projects. 

4.3.5 INTERNATIONAL FINANCE CORPORATION PERFORMANCE STANDARDS 

In order to promote responsible environmental stewardship and socially 
responsible development, the proposed Atlantis Gas-to-Power Project will, as far 
as practicable, incorporate the environmental and social policies of the 
International Finance Corporation (IFC). These policies provide a frame of reference 
for lending institutions to review of environmental and social risks of projects, 
particularly those undertaken in developing countries. 

Through the Equator Principles, the IFC’s standards are now recognised as 
international best practice in project finance. The IFC screening process categorises 
projects into A, B or C in order to indicate relative degrees of environmental and 
social risk. The categories are: 

• Category A - Projects expected to have significant adverse social and/or 
environmental impacts that are diverse, irreversible, or unprecedented. 
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• Category B - Projects expected to have limited adverse social and/or 
environmental impacts that can be readily addressed through mitigation 
measures. 

• Category C - Projects expected to have minimal or no adverse impacts, 
including certain financial intermediary projects. 

Accordingly, projects such as the proposed Atlantis Gas-to-Power project are 
categorised as Category B projects. The EA Process for Category B projects 
examines the project’s potential negative and positive environmental impacts and 
compares them with those of feasible alternatives (including the ‘without project’ 
scenario). As required for Category B projects a Scoping and EIA Process is being 
undertaken. 

Other Acts, standards and/or guidelines which may also be applicable will be 
reviewed in more detail as part of the specialist studies to be conducted for the EIA. 

4.4 PRINCIPLES FOR PUBLIC PARTICIPATION 

The PPP for this EIA Process is being driven by a stakeholder engagement process 
that will include inputs from authorities, I&APs, technical specialists and the project 
proponent. Guideline 4 on “Public Participation in support of the EIA Regulations” 
published by DEAT in May 2006, states that public participation is one of the most 
important aspects of the EA Process. This stems from the requirement that people 
have a right to be informed about potential decisions that may affect them and that 
they must be afforded an opportunity to influence those decisions. Effective public 
participation also improves the ability of the Competent Authority (CA) to make 
informed decisions and results in improved decision-making as the view of all 
parties are considered. 

• An effective PPP could therefore result in stakeholders working together to 
produce better decisions than if they had worked independently. 

• ‘Provides an opportunity for I&APs, EAPs and the CA to obtain clear, accurate 
and understandable information about the environmental impacts of the 
proposed activity or implications of a decision; 

• Provides I&APs with an opportunity to voice their support, concern and 
question regarding the project, application or decision; 

• Enables an applicant to incorporate the needs, preferences and values of 
affected parties into its application; 

• Provides opportunities for clearing up misunderstanding about technical 
issues, resolving disputes and reconciling conflicting interests; 

• Is an important aspect of securing transparency and accountability in 
decision-making; and  

• Contributes toward maintaining a healthy, vibrant democracy’. 

To the above, one can add the following universally recognised principles for public 
participation: 
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• Inclusive consultation that enables all sectors of society to participate in the 
consultation and assessment processes; 

• Provision of accurate and easily accessible information in a language that is 
clear and sufficiently non-technical for I&APs to understand, and that is 
sufficient to enable meaningful participation; 

• Active empowerment of grassroots people to understand concepts and 
information with a view to active and meaningful participation; 

• Use of a variety of methods for information dissemination in order to 
improve accessibility, for example, by way of discussion documents, 
meetings, workshops, focus group discussions, and the printed and 
broadcast media; 

• Affording I&APs sufficient time to study material, to exchange information, 
and to make contributions 

• at various stages during the assessment process; 

Provision of opportunities for I&APs to provide their inputs via a range of methods, 
for example, via briefing sessions, public meetings, written submissions or direct 
contact with members of the EIA team. 

Public participation is a process and vehicle to provide sufficient and accessible 
information to I&APs in an objective manner to assist I&APs to identify issues of 
concern, to identify alternatives, to suggest opportunities to reduce potentially 
negative or enhance potentially positive impacts, and to verify that issues and/or 
inputs have been captured and addressed during the assessment process. 

At the outset it is important to highlight two key aspects of public participation: 

• There are practical and financial limitations to the involvement of all 
individuals within a PPP. Hence, public participation aims to generate issues 
that are representative of societal sectors, not each individual. Hence, the 
PPP will be designed to be inclusive of a broad range of sectors relevant to 
the proposed project. 

• The PPP will aim to raise a diversity of perspectives and will not be designed 
to force consensus amongst I&APs. Indeed, diversity of opinion rather than 
consensus building is likely to enrich ultimate decision-making. Therefore, 
where possible, the PPP will aim to obtain an indication of trade-offs that all 
stakeholders (i.e. I&APs, technical specialists, the authorities and the 
development proponent) are willing to accept with regard to the ecological 
sustainability, social equity and economic growth associated with the 
project. 

4.5 PUBLIC PARTICIPATION PROCESS 

The key steps in the PPP for the EIA Phase are described below. This approach has 
been confirmed with the LEDET through their review and acceptance of the Plan of 
Study for EIA. 
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All advertisements, notification letters and emails etc. will serve to notify the public 
and organs of state of the joint availability of all reports for the above-mentioned 
project and will provide I&APs with an opportunity to comment on the reports. It 
is important to note that in order to notify and inform the public of the proposed 
projects and invite I&APs to register on the project database, the project and EIA 
Process was advertised. Please refer to Appendix D. 

Furthermore, Regulation 41 (2) (a) of the 2014 EIA Regulations (as amended) 
require that a notice board providing information on the project and EIA Process is 
fixed at a place that is conspicuous to and accessible by the public at the boundary, 
on the fence or along the corridor of the site where the application will be 
undertaken or any alternative site. To this end, a notice boards were placed at 
specific locations around the proposed site (Appendix F). 

The correspondence sent to I&APs during the Scoping Phase (including the 
submission of the finalised Scoping Report to the LEDET) is included in Appendix D 
of this EIA Report. Appendix G contains all the comments and correspondence 
received from I&APs during the Scoping Phase (i.e. during the Project Initiation 
Phase and 30-day review of the Scoping Reports). Appendices E will be respectively 
updated with correspondence sent to I&APs for the release of the EIA Reports, and 
any comments received from I&APs during the review of the EIA Report. 

4.5.1 TASK 1: I&AP REVIEW OF THE EIA REPORT AND EMPR (CURRENT STAGE) 

The first stage in the process will entail the release of the EIA Report for a 50-day 
I&AP and stakeholder review period. Relevant organs of state and I&APs will be 
informed of the review process in the following manner: 

• Placement of one advertisement in The Limpopo Mirror (English) and one in 
The Citizen newspaper (English) to notify potential I&APs of the availability 
of the EIA Report; 

• A letter will be sent via registered mail and email to all registered I&APs and 
organs of state (where postal, physical and email addresses are available) 
on the database. The letter will include notification of the 50-day comment 
period for the EIA Report. 

• It was noted in the Scoping Reports that a public meeting could possibly be 
held during the review of the EIA Reports, if warranted and if there is 
substantial public interest during the EIA Phase. Meetings will be held 
between 14 to 16 September 2020 in Musina, Louis Trichardt, Waterpoort 
and Malumbwane Communities, and Pretoria; 

• A second round of public meetings and focus group meetings were held 
from 13 to 15 October 2020 in Musina, at Tshipese with the farmers, in 
Dzanani with the Vhembe King, Louis Trichardt and Polokwane; 

• LEDET granted a last extension until 31 January 2021; 

• Further meetings were planned for 11 to 13 January 2021 in Musina, Louis 
Trichardt, meeting with farmers in Nuwelus, Polokwane and in Pretoria; 

• These meetings were cancelled due to the second wave of Covid-19 and 
virtual meetings scheduled for 20 and 21 January 2021; 
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• Furthermore, South Africa was placed on an adjusted Level 3 alert level of 
Covid-19 on 28 December 2020 and the president extended the State of 
Disaster until 15 February 2021. Meetings which were scheduled for 6-14 
January 2021 were cancelled due to the second wave of the pandemic and 
virtual meetings were organised for 20 and 21 January 2021. Due to no 
physical public meetings being able to be undertaken Delta BEC seeked 
clarity from LEDET on whether the final EIA report submission could be 
extended due to the Covid-19 pandemic, however on 28 January 2021, 
LEDET indicated the refusal for any further extension and referred the EAP 
to the letter of 26 October 2020, where no further extension will be given. 
Physical meetings were scheduled for after 15 February 2021, however the 
status of these meetings can not be confirmed. 

• Meeting(s) with key authorities involved in decision-making for this EIA (if 
required and requested); 

• The EIA Report will be made available and distributed through the following 
mechanisms to ensure access to information on the project and to 
communicate the outcome of specialist studies: 

o Copies of the report will be placed at the Musina, Makhado and 
Polokwane Libraries for I&APs to access for viewing; 

o Copies of the report will also be placed at Delta Built Environment 
Consultants offices in Pretoria for viewing; 

o Key authorities will be provided with either a hard copy and/or CD of 
the EIA Report;  

o The EIA Report will be uploaded and all registered I&APs will be 
provided with the direct download link; and 

o Telephonic consultations will be held with key I&AP and organs of 
state groups, as necessary. 

4.5.2 TASK 2: COMMENTS AND RESPONSES TRAIL 

A key component of the EIA Process is documenting and responding to the 
comments received from I&APs and the authorities. The following comments on 
the EIA Reports will be documented: 

• Written and emailed comments (e.g. letters and completed comment and 
registration forms); 

• Comments made at focus group meetings (if required); Telephonic 
communication with CSIR project team; and 

• One-on-one meetings with key authorities and/or I&APs (if required). 

The comments received during the 50-day review of the EIA Report will be compiled 
into a Comments and Responses Trail for inclusion in the finalised EIA Report that 
will be submitted to the National DEA in terms of Regulation 23 (1) (a) for decision-
making. The Comments and Responses Trail will indicate the nature of the 
comment, as well as when and who raised the comment. The comments received 
will be considered by the EIA team and appropriate responses provided by the 
relevant member of the team and/or specialist. The response provided will indicate 
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how the comment received has been considered in the EIA Reports for submission 
to the LEDET and in the project design or EMPRs. A further 30-days review of the 
draft EIA report will be from 7 December 2020 to 29 January 2021. 

4.5.3 TASK 3: COMPILATION OF EIA REPORTS FOR SUBMISSION TO THE LEDET 

Following the 50-day commenting period of the EIA Report and incorporation of 
the comments received into the reports, the EIA Report (i.e. hard copies and 
electronic copies) will be submitted to the LEDET for decision-making in line with 
Regulation 23 (1) (a) of the 2014 EIA Regulations (as amended). In line with best 
practice, I&APs on the project database will be notified via email (where email 
addresses are available) of the submission of the EIA Reports to the LEDET for 
decision-making. 

The EIA Report that is submitted for decision-making will also include proof of the 
PPP that was undertaken to inform organs of state and I&APs of the availability of 
the EIA Report for the 50-day review (during Task 1, as explained above) and 30-
days review period for the last extension granted by LEDET. To ensure ongoing 
access to information, copies of the EIA Report that are submitted for decision-
making and the Comments and Response Trail (detailing comments received during 
the EIA Phase and responses thereto) will be placed on the internet. Furthermore, 
South Africa was placed on an adjusted Level 3 alert level of Covid-19 on 28 
December 2020 and the president extended the State of Disaster until 15 February 
2021. Meetings which were scheduled for 6-14 January 2021 were cancelled due 
to the second wave of the pandemic and virtual meetings were organised for 20 
and 21 January 2021. Due to no physical public meetings being able to be 
undertaken Delta BEC seeked clarity from LEDET on whether the final EIA report 
submission could be extended due to the Covid-19 pandemic, however on 28 
January 2021, LEDET indicated the refusal for any further extension and referred 
the EAP to the letter of 26 October 2020, where no further extension will be given.  

The LEDET will have 107 days (from receipt of the EIA Report) to either grant or 
refuse EA (in line with Regulation 24 (1) of the 2014 EIA Regulations). 

4.5.4 TASK 4: EA AND APPEAL PERIOD 

Subsequent to the decision-making phase, if an EA is granted by the LEDET for the 
proposed project, all registered I&APs and stakeholders on the project database 
will receive notification of the issuing of the EA and the appeal period. The 2014 EIA 
Regulations (i.e., Regulation 4 (1)) state that after the Competent Authority has 
reached a decision, it must inform the applicant of the decision, in writing, within 5 
days of such decision. Regulation 4 (2) if the 2014 EIA Regulations stipulates that 
I&APs need to be informed of the EA and associated appeal period within 14 days 
of the date of the decision. All registered I&APs will be informed of the outcome of 
the EA and the appeal procedure and its respective timelines. 

The following process will be followed for the distribution of the EA (should such 
authorisation be granted by the LEDET) and notification of the appeal period: 
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• Placement of one advertisement in The Limpopo Mirror newspaper 
(English) and one in Citizen newspaper (English) to notify I&APs of the EA 
and associated appeal process; 

• An email to all registered I&APs and organs of state (where postal, physical 
and email addresses are available) on the database. The email will include 
information on the appeal period, as well as details regarding where to 
obtain a copy of the EA; 

• A copy of the EA will be uploaded; and 

• All I&APs on the project database will be notified of the outcome of the 
appeal period in writing. 

4.6 AUTHORITY CONSULTATION DURING THE EIA PHASE 

Authority consultation is integrated into the PPP, with additional one-on-one 
meetings held with the lead authorities, where necessary. A pre-application 
meeting was held as well as multiple meetings with Limpopo Department of 
Economic Development, Environment and Tourism during the Scoping/EIA process. 
It is proposed that the Competent Authority as well as the lead authorities will be 
consulted at various stages during the EIA Process. At this stage, the following 
authorities have been identified for the purpose of this EIA Process (additional 
authorities might be added to this list as the EIA Process proceeds): 

• National DEFF; 

• LEDET; 

• Musina Local Municipality; 

• Makhado Local Municipality; 

• Vhembe District Municipality; 

• Eskom Holdings SOC Ltd; 

• Transnet SOC Ltd; 

• South African National Parks; Department of Social Development; 

• National Energy Regulator of South Africa; 

• National Department of Agriculture; 

• LIHRA; 

• South African National Road Agency Limited; 

• EWT; 

• BirdLife SA; and 

• Department of Mineral Resources. 

The authority consultation process for the EIA Phase is outlined in Table 4-6 below. 

Table 4-6: Authority Communication Schedule 

STAGE IN EIA PHASE FORM OF CONSULTATION 

During the EIA process Site visit for authorities, if required. 

During preparation of EIA Reports Communication with the LEDET on the 
outcome of specialist studies (if required). 
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STAGE IN EIA PHASE FORM OF CONSULTATION 

On submission of EIA Reports for decision- 
making 

Meetings with dedicated departments, if 
requested by the LEDET, with jurisdiction 
over particular aspects of the project (e.g. 
Local Authority) and potentially including 
relevant specialists. 

 

4.7 SCHEDULE FOR THE EIA 

The proposed schedule for the EIA, based on the legislated EIA Process, is presented 
on the following page. It should be noted that this schedule could be revised during 
the EIA Process, depending on factors such as the time required for decisions from 
authorities. 

 

 
Figure 4-2: EIA process and timeframes 
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4.8 APPROACH TO IMPACT ASSESSMENT AND SPECIALIST STUDIES 

This section outlines the assessment methodology and legal context for specialist 
studies, as recommended by the DEA 2006 Guideline on Assessment of Impacts. 

4.8.1 GENERIC TOR FOR THE ASSESSMENT OF POTENTIAL IMPACTS 

The identification of potential impacts included impacts that may occur during the 
construction, operational and decommissioning phases of the development. The 
assessment of impacts is to include direct, indirect as well as cumulative impacts. 
In order to identify potential impacts (both positive and negative) it is important 
that the nature of the proposed projects is well understood so that the impacts 
associated with the projects can be assessed. The process of identification and 
assessment of impacts includes: 

• Determining the current environmental conditions in sufficient detail so 
that there is a baseline against which impacts can be identified and 
measured; 

• Determining future changes to the environment that will occur if the activity 
does not proceed;  

• Develop an understanding of the activity in sufficient detail to understand 
its consequences; and  

• The identification of significant impacts which are likely to occur if the 
activity is undertaken. 

• The impact assessment methodology has been aligned with the 
requirements for EIA Reports as stipulated in Appendix 3 (3) (j) of the 2014 
EIA Regulations, which states the following: 

• An EIA Report must contain the information that is necessary for the CA to 
consider and come to a decision on the application, and must include an 
assessment of each identified potentially significant impact and risk, 
including – 

o Cumulative impacts; 
o The nature, significance and consequences of the impact and risk; 
o The extent and duration of the impact and risk; 
o The probability of the impact and risk occurring; 
o The degree to which the impact and risk can be reversed; 
o The degree to which the impact and risk may cause irreplaceable loss 

of resources; and 
o The degree to which the impact and risk can be mitigated. 

 
Potential impacts and risks have been rated in terms of the direct, indirect and 
cumulative: 

• Direct impacts are impacts that are caused directly by the activity and 
generally occur at the same time and at the place of the activity. These 
impacts are usually associated with the construction, operation or 
maintenance of an activity and are generally obvious and quantifiable. 
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• Indirect impacts of an activity are indirect or induced changes that may 
occur as a result of the activity. These types of impacts include all the 
potential impacts that do not manifest immediately when the activity is 
undertaken or which occur at a different place as a result of the activity. 

• Cumulative impacts are impacting that result from the incremental impact 
of the proposed activity on a common resource when added to the impacts 
of other past, present or reasonably foreseeable future activities. The 
cumulative impacts have been assessed by identifying most probable 
impacts associated with such a type of development. Cumulative effects 
associated with these similar types of projects include inter alia: 

o Traffic generation; 
o Avifaunal collisions and mortalities;  
o Habitat destruction and fragmentation;  
o Loss of agricultural land; 
o Removal of vegetation; 
o Increase in stormwater run-off and erosion;  
o Increase in water requirements; 
o Job creation; 
o Increased air emissions; 
o Increased noise disturbance;  
o Social upliftment; and 
o Upgrade of infrastructure and contribution of energy into the National 

Grid 

The S&EIR uses a methodological framework developed by Delta BEC to meet the 
combined requirements of international best practice and NEMA, Environmental 
Impact Assessment Regulations, 2014, as amended (GN No. 326) (the EIA 
Regulations). As required by the EIA Regulations (2014) as amended, the 
determination and assessment of impacts will be based on the following criteria: 

• Nature of the impact; 

• Significance of the impact; 

• Consequence of the impact; 

• Extent of the impact; 

• Duration of the impact; 

• Probability if the impact; 

• Degree to which the impact: 
o Can be reversed; 
o May cause irreplaceable loss of resources; and 
o Can be avoided, managed or mitigated. 

 

Following international best practice, additional criteria have been included to 
determine the significant effects. These include the consideration of the following: 

• Magnitude: to what extent environmental resources are going to be 
affected. 
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• Sensitivity of the resource or receptor (rated as high, medium and low) by 
considering the importance of the receiving environment (international, 
national, regional, district and local), rarity of the receiving environment, 
benefits or services provided by the environmental resources and 
perception of the resource or receptor). 

• Severity of the impact, measured by the importance of the consequences of 
change (high, medium, low, negligible) by considering inter alia magnitude, 
duration, intensity, likelihood, frequency and reversibility of the change. 

• It should be noted that the definitions given are for guidance only, and not 
all the definitions will apply to all of the environmental receptors and 
resources being assessed. Impact significance was assessed with and 
without mitigation measures in place. 

4.8.2 METHODOLOGY 

Impacts are assessed in terms of the following criteria: the nature, a description of 
what causes the effect, what will be affected and how it will be affected. 

Table 4-7: Nature or type of impact  

NATURE OR TYPE OF IMPACT DEFINITION 

Beneficial/ 

Positive 

An impact that is considered to represent an 
improvement on the baseline or introduces 
a positive change. 

Adverse/ Negative An impact that is considered to represent an 
adverse change from the baseline, or 
introduces a new undesirable factor. 

Direct Impacts that arise directly from activities 
that form an integral part of the Project (e.g. 
new infrastructure). 

Indirect Impacts that arise indirectly from activities 
not explicitly forming part of the Project 
(e.g. noise changes due to changes in road 
or rail traffic resulting from the operation of 
Project). 

Secondary Secondary or induced impacts caused by a 
change in the Project environment (e.g. 
employment opportunities created by the 
supply chain requirements). 

Cumulative Impacts are those impacts arising from the 
combination of multiple impacts from 
existing projects, the project and/or future 
projects. 

 
The physical extent is shown below. 

Table 4-8: Physical extent rating of impact 

SCORE DESCRIPTION 
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1 The impact will be limited to the site. 

2 The impact will be limited to the local area. 

3 The impact will be limited to the region. 

4 The impact will be national. 

5 The impact will be international. 

 

The duration, wherein it is indicated whether the lifetime of the impact will be is 
shown below. 

Table 4-9: Duration rating of impact 

SCORE DESCRIPTION 

1 Of a very short duration (0 to 1 years) 

2 Of a short duration (2 to 5 years) 

3 Medium term (5–15 years) 

4 Long term (> 15 years) 

5 Permanent 

 
Reversibility: An impact is either reversible or irreversible. A scale of the level of 
reversibility indicates how long before impacts on receptors cease to be evident. 

Table 4-10: Reversibility of an impact  

SCORE DESCRIPTION 

1 The impact is immediately reversible. 

3 The impact is reversible within two years after the cause or stress is 
removed. 

5 The activity will lead to an impact that is in all practical terms permanent. 

 
The magnitude of impact on ecological processes, quantified on a scale from 0-5, 
where a score is assigned. 

Table 4-11: Magnitude rating of impact 

SCORE DESCRIPTION 

0 Small and will have no effect on the environment. 

1 Minor and will not result in an impact on processes. 

2 Low and will cause a slight impact on processes. 

3 Moderate and will result in processes continuing but in a modified way. 

4 High (processes are altered to the extent that they temporarily cease). 

5 
Very high and results in complete destruction of patterns and permanent 
cessation of processes. 
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The probability of occurrence, which describes the likelihood of the impact actually 
occurring. Probability is estimated on the scale below. 

Table 4-12: Probability rating of impact 

SCORE DESCRIPTION 

1 Very improbable (probably will not happen. 

2 Improbable (some possibility, but low likelihood). 

3 Probable (distinct possibility). 

4 Highly probable (most likely). 

5 Definite (impact will occur regardless of any prevention measures). 

 

Signifcance is determed by: 

• The significance, which is determined through a synthesis of the 
characteristics described above (refer formula below) and can be assessed 
as low, medium or high; 

• The status, which is described as either positive, negative or neutral; 

• The degree to which the impact can be reversed; 

• The degree to which the impact may cause irreplaceable loss of resources; 
and 

• The degree to which the impact can be mitigated. 

The significance is determined by combining the above criteria in the following 
formula: 

Significance = (Extent + Duration + Reversibility + Magnitude) x Probability 

[𝑆 = (𝐸 + 𝐷 + 𝑅 + 𝑀) × 𝑃] 

The significance weightings for each potential impact are as follows: 

OVERALL SCORE 
SIGNIFICANCE 

RATING (NEGATIVE) 
SIGNIFICANCE 

RATING (POSITIVE) 
DESCRIPTION 

< 30 points Low Low Where this impact 
would not have a direct 
influence on the 
decision to develop in 
the area. 

31 - 60 points Medium Medium Where the impact could 
influence the decision to 
develop in the area 
unless it is effectively 
mitigated. 

> 60 points High High Where the impact must 
have an influence on the 
decision process to 
develop in the area. 
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The impact significance without mitigation measures will be assessed with the 
design controls in place. Impacts without mitigation measures in place are not 
representative of the proposed development’s actual extent of impact, and are 
included to facilitate understanding of how and why mitigation measures were 
identified. The residual impact is what remains following the application of 
mitigation and management measures, and is thus the final level of impact 
associated with the development. Residual impacts also serve as the focus of 
management and monitoring activities during project implementation to verify that 
actual impacts are the same as those predicted in this EIAR. 

4.9 TOR FOR THE SPECIALIST STUDIES 

4.9.1 WETLAND ASSESSMENT 

The minimum requirements for the wetland assessment include but are not limited 
to: 

• All specialist studies must be undertaken by suitably qualified specialists 
who (1) are registered in accordance with the Natural Scientific Professions 
Act (2003) as Professional Natural Scientists within the field of Ecological or 
Aquatic Science, and (2) have specific post-graduate qualifications relating 
to wetlands. In the absence of the latter, the specialist must have attended 
an appropriate course on wetland rehabilitation and delineation. 

• The wetland delineation procedure must identify the outer edge of the 
temporary zone of the wetland, which marks the boundary between the 
wetland and adjacent terrestrial areas and is that part of the wetland that 
remains flooded or saturated close to the soil surface for only a few weeks 
in the year, but long enough to develop anaerobic conditions and determine 
the nature of the plants growing in the soil. 

• Delineation must be undertaken according to DWAF, 2003: A Practical 
Guideline Procedure for the Identification and Delineation of Wetlands and 
Riparian Zones. 

• Locating the outer edge of the temporary zone must make use of four 
specific indicators including the terrain unit indicator, the soil form 
indicator, the soil wetness indicator and the vegetative indicator. 

• The wetland and a protective buffer zone, beginning from the outer edge of 
the wetland temporary zone, must be designated as sensitive in a sensitivity 
map. 

• The report should include the following information (but not limited to): 
o Review and collation of existing information (previous specialist 

reports) and published data. 
o Determine the Present Ecological State (PES) and the Ecological 

Importance and Sensitivity (EIS) and comment on the conservation 
status and ecosystem function and/or importance of wetlands and 
watercourses. 
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o The impacts (direct, indirect and cumulative) which are likely to occur 
during all phases (design, construction, operation, decommissioning 
and post closure) of the proposed development and provide 
recommendations to avoid or minimise such impacts. 

o The delineation procedure that has been applied. 
o Conservation worthy/valuable biota identified in the watercourses or 

surrounding areas. 
o Sensitivity map showing the outer edge of the temporary wetland and 

the buffer in relation to the proposed SEZ site. 
o A plan indicating how the stormwater that will be generated by the 

proposed development should be managed. 

4.9.1.1 SENSITIVITY MAPPING 

• Surveys must take place during the summer season (beginning of November 
to the end of April). 

• Sensitivity mapping is required to determine the location and extent of all 
sensitive areas that must be protected from transforming land uses. The 
sensitivity map must be constructed within a GIS so that it can inform the 
proposed development layout and enable comparative analyses between 
sensitive areas and the proposed activity. 

• The location and size (in hectares) of all sensitive areas must be clearly 
indicated.  

• All shapefiles must be in the geographic (decimal degrees) coordinate 
system in the WGS84 datum, not projected. 

4.9.2 AQUATIC ASSESSMENT 

• The minimum requirements for the river assessment include but are not 
limited to: 

• All specialist studies must be undertaken by suitably qualified specialists 
who (1) are SASS5 accredited through DWAF, (2) are registered in 
accordance with the Natural Scientific Professions Act (2003) as Professional 
Natural Scientists within the field of Ecological or Aquatic Science (3) have 
attended DWAF’s Riparian Delineation and Management course as well as 
DWAF’s EcoStatus Determination course. River specialist studies must 
include the following: 

o An ecological study, with specific emphasis on ecological processes 
and connectivity at the landscape level. 

o Delineation of the riparian zone according to DWAF, 2005: A practical 
field procedure for the identification and delineation of Wetland and 
Riparian areas. 

o Delineation of a 100 m buffer zone from the edge of the riparian zone 
for rivers/streams outside urban areas. 

o Impact assessment of the proposed development on the hydrological 
regime and the change thereof, including the effect of that change on 
the downstream habitat and integrity of the system. 
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o Surface run-off and stormwater management plan indicating the 
management of all surface run-off generated as a result of the 
development prior to entering any natural drainage system (i.e. 
stormwater and flood retention ponds). This must also consider the 
possible alteration of run-off rate, possible volume of debris and 
siltation problems. 

o A sensitivity map where riparian zones and buffer zones are 
designated as sensitive. 

4.9.2.1 SENSITIVITY MAPPING 

• Surveys must take place during the summer season (beginning of November 
to the end of April). 

• Sensitivity mapping is required to determine the location and extent of all 
sensitive areas that must be protected from transforming land uses. The 
sensitivity map must be constructed within a GIS so that it can inform the 
proposed development layout and enable comparative analyses between 
sensitive areas and the proposed activity. 

• The location and size (in hectares) of all sensitive areas must be clearly 
indicated.  

• All shapefiles must be in the geographic (decimal degrees) coordinate 
system in the WGS84 datum, not projected.  

4.9.3 ECOLOGICAL ASSESSMENT/BIODIVERSITY ASSESSMENT 

4.9.3.1 Vegetation surveys 

• Should be undertaken by suitably qualified specialists registered as 
Professional Natural Scientists in accordance with the Natural Scientific 
Professions Act (No. 27 of 2003) within the field of Botanical Science. 
Specialists must have qualifications and experience relevant to vegetation 
science/ecology. 

• Surveys must take place during the summer season (beginning of November 
to the end of April). 

• The location and extent of all plant communities on the study site must be 
mapped and a description provided for each. The area (in hectares) and 
ecological sensitivity of each plant community must be indicated. 

• All good condition natural vegetation must be designated as ecologically 
sensitive. The location and extent of all primary grassland (even if it is in a 
poor/degraded condition) must be mapped and designated as ecologically 
sensitive. 

• A plant species list must be provided for each plant community with 
medicinal and invasive/exotic species indicated. The number of forb/herbs, 
grass, shrub and tree species must be indicated for each plant community. 

• Surveys must determine the presence of any protected tree species. 

• Ecologically sensitive areas on adjacent properties, within a minimum 
distance of 200 m of the study site, must be identified. 
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• Results must be incorporated into a sensitivity map in accordance with the 
sensitivity mapping rules for vegetation. 

4.9.3.2 Plant surveys 

• Surveys for Red and Orange List plant species must be undertaken by 
suitably qualified specialists registered in accordance with the Natural 
Scientific Professions Act (No. 27 of 2003) as Professional Natural Scientists 
within the field of Botanical Science. Specialists must have a minimum of 
three years’ experience as well as qualifications relevant to plant ecology 
and/or conservation. 

• Surveys must take place during the flowering season of species historically 
recorded on site.  

• Surveys must encompass the site and all relevant adjacent properties 
(minimum of 200 m radius). 

• Populations of Red List and Orange List plant species and protective buffer 
zones must be designated as sensitive in a sensitivity map. Buffer zone 
widths must be consistent with the Red List Plant Species Guidelines. 

4.9.3.3 Mammals 

• Surveys for mammals must be undertaken by specialists registered as 
Professional Natural Scientists in accordance with the Natural Scientific 
Professions Act (No. 27 of 2003) within the field of Zoology and with 
qualifications and experience relevant to mammal biology and 
conservation. The individual must also have recognized expertise pertaining 
to the species targeted in the survey. 

• The survey must include the site and all relevant adjacent properties within 
a 500 m radius 

• The mammal specialist must generate a list of mammal species that could 
potentially occur on the site using a qualitative and quantitative habitat 
assessment and knowledge of species distribution and ecology. 

• The specialist must conduct a detailed survey of the site to confirm the 
presence or absence of potentially occurring species and to determine 
whether the site contains suitable habitat for Red List mammal species. 

• Surveys for the Juliana’s golden mole must be undertaken in summer, after 
a sufficient rainfall event and all available suitable habitat for the species 
must be mapped and designated as sensitive. 

• All wetland and riverine habitats must be surveyed for the following 
mammal species: Chrysospalax villosus, Lutra maculicollis, Dasymys 
incomtus. 

• The study site and adjacent areas must be surveyed for the occurrence of 
caves, which must be designated as sensitive in a sensitivity map. Other 
potential roosting sites for bats (e.g. rock crevices, miner adits, etc.) must 
also be surveyed for. 
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4.9.3.3.1 Specialist report 

The specialist report must include the following information: 

• A description of the major habitat types observed, i.e. vegetation types, soil 
types, any aquatic habitat and potential roosting sites for bats occurring on 
the site and on adjacent properties within a 500 m radius. 

• A list of all mammal species, generated from the habitat assessment, which 
could potentially occur on the site and all relevant adjacent properties. The 
list must indicate whether the species was confirmed or evidence of 
occurrence was observed. 

• GPS co-ordinates (WGS84 datum; geographic co-ordinate system) indicating 
the confirmed presence of any Red List mammal species and suitable 
habitat for Red List mammal species, both of which must be designated as 
sensitive in a sensitivity map. 

• A sensitivity map showing all available suitable habitat for Red List mammal 
species encountered on the site and adjacent properties within a 500 m 
radius. The sensitivity mapping rules for mammals must be adhered to. 

• The season, dates and times on which the survey was undertaken. 

• Information on surrounding land uses and connectivity with other open 
spaces. 

• Any other additional information about the site that the specialist deems 
important in mammal conservation (e.g. trophic levels, breeding site, 
roosting site, etc.). 

4.9.3.4 Birds 

Specialists undertaking ornithological studies must be registered as Professional 
Natural Scientists in accordance with the Natural Scientific Professions Act (No. 27 
of 2003) within the field of Zoology, must be able to demonstrate relevant work 
experience and must have published on relevant aspects of the biology and/or 
ecology of birds. The individual must also have recognised expertise pertaining to 
the species targeted in the survey. 

Specialist assessments must be conducted in a manner and at a scale that is 
appropriate to the species in question. An ecosystem/regional approach is required 
for the effective conservation of most bird species and their habitat and, as such, 
specialist ornithological assessments must not be constrained by the extent of the 
application site. Instead, assessments must incorporate suitable habitat around the 
proposed development site (whether contiguous or fragmented) to a distance that 
is appropriate to the spatial requirements and movement patterns of the species 
in question. Such distances will vary from species to species and from one habitat 
type to another. 

The Specialist Omithological Consultant (SOC) should determine whether the 
proposed development has a distribution of red list bird species 
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The SOC must determine whether suitable habitat occurs on the proposed 
development site or neighbouring properties for those priority Red List species 
whose distribution overlaps with the proposed development site. 

Surveys for terrestrial birds must be conducted in summer, but only once the 
vegetation layer has recovered sufficiently from winter fires to allow for 
assessment of available habitat. 

Surveys for aquatic birds must be conducted in summer. For species associated 
with rivers, the assessment must coincide with average flow conditions (i.e. not dry 
and not in flood) and preferably within the breeding season. For species associated 
with wetlands, the assessment must follow good summer rains, i.e. standing water 
must be present and the vegetation must have recovered sufficiently from winter 
fires to allow for assessment of available habitat. 

Where distribution and habitat availability suggest a high probability of one or more 
priority Red List bird species occurring on site, the SOC must map suitable habitat 
and indicate the number of individuals/pairs that could potentially be supported, 
given that it is unlikely that all birds will be located during a limited survey. 

The specialist report must include, but is not limited to, the following information: 

• A map showing the location of the proposed development site and the area 
that was covered by the survey. 

• The date and hours spent on site. 

• An assessment of the availability of suitable habitat (breeding, foraging, 
roosting etc.) on site and within an appropriate distance around the site 
(this distance must be motivated in terms of the spatial requirements of the 
priority Red List species included in the assessment). 

• A sensitivity map. 

• GPS coordinates (recorded in decimal degrees in WGS84 datum) for all 
confirmed sightings of Red List species 

• The size and location of buffers must be motivated in terms of the latest 
research and publications. All references must be listed at the end of the 
report. 

• Where mitigation measures are appropriate, these must be detailed 
together with the relevant problem statement. 

• A comprehensive, site-specific ecological management plan for all proposed 
open spaces, buffers and corridors that are relevant to the species and/or 
habitats under investigation. 

• If a Lesser Kestrel roost is present within 100 m of a proposed development, 
the role of the SOC is to identify and mitigate potential sources of 
disturbance for roosting birds and to develop a suite of appropriate 
management measures (given that roosting birds are known to foul areas 
below the roost with regurgitated pellets and faeces) that will promote the 
harmonious co-existence of these birds and humans. 

• Where Martial Eagles or Secretarybirds have been confirmed for an area or 
where the SOC believes that ideal habitat is present on a site, the specialist 
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ornithological assessment must include a search for potential nest sites 
using aerial photos (e.g. Quickbird) and ground verification within the 
surrounding 14 km for Martial Eagles or 9 km for Secretarybirds. If nests are 
confirmed within this area, then the SOC must provide mitigation measures 
and offsets to ensure that development does not compromise the 
persistence of a pair in that territory. 

4.9.3.5 Invertebrates 

• A Red List or priority invertebrate survey must be undertaken by an 
individual registered with SACNASP (i.e. registered as a Professional Natural 
Scientist in accordance with the Natural Scientific Professions Act (No. 27 of 
2003)) in the field of Zoology and with qualifications and experience 
relevant to invertebrate biology and conservation. The individual must also 
have recognised expertise pertaining to the species targeted in the survey. 

• Where the individual does not have recognised expertise pertaining to the 
target species, the fieldwork component of the survey may be 
subcontracted to another individual who possesses such expertise. In such 
a case the responsibility for ensuring that the requirements presented here 
are adhered to rests with the SACNASP, registered individual.  

• Furthermore, the report must state the name/s of the individuals 
subcontracted to undertake any fieldwork, it must specify their role in the 
survey, and their CVs must be included with the report as appendices. 

• Surveys must take place during a seasonal period where the probability of 
detecting and identifiable life history stage of the target species is highest, 
based on the biology of that species.  

• Survey methods and survey effort must be employed such as to attain an 
acceptable probability of detecting a species should it be present. 

4.9.3.6 Ridges 

The specialist study should describe: 

• The ecological conditions – including the functional, hydrological and 
compositional aspects – of the ridge; 

• Flora and fauna – including any mammals, birds, reptiles, amphibians and 
invertebrates – that are present on the ridge; 

• The impacts of the proposed activity on flora, fauna, ecological conditions; 

• The stability of the slope and any implications thereof for the application; 
and 

• The cultural, historical, open space and visual value aspects as well as the 
current use and value of the ridge for social purposes and the extent to 
which the proposed activity will impact on these uses or values 

4.9.3.7 Caves 

Surveys must be conducted to determine whether caves occur on site or within 500 
m of the proposed development. 
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4.9.4 HERITAGE ASSESSMENT 

The minimum requirements for the Phase 1 Heritage Impact Assessment (HIA) 
include but are not limited to: 

• On-site investigation (no desktop surveys will be accepted); 

• Study and record the technical aspects of the site(s); 

• Research and record history relative to the sites and context; 

• Study and record the project details; 

• Identify all heritage resources that may be affected; 

• Assign cultural significance and proposed field rating of heritage resources 
identified; 

• Identify and contact all possible interested and affected parties; 

• The impact on each identified heritage resource/site (including those 
located within 500 m of the proposed development); 

• Evaluate and record the impact of development on the site(s); 

• Complete draft HIA report; 

• Address the public comments obligation under Section 38 of the Heritage 
Act, 1999; 

• Update draft HIA with completed chapter on public participation; and 

• Submit final HIA report to Delta BEC for acceptance and submit to Limpopo 
Heritage Resources Authority. 

4.9.5 PALAEONTOLOGICAL ASSESSMENT 

Determine the likelihood of fossils occurring in the affected area by consulting 
geological maps, literature, palaeontological databases and published and 
unpublished records. 

• A site visit must be made by a qualified palaeontologist to locate and assess 
the fossils and their importance, if fossils are likely to occur. 

• Unique or rare fossils should either be collected (with the relevant SAHRA 
permit) and removed to a suitable storage and curation facility, for example 
a Museum or University Palaeontology Department, or protected on site. 

• Common fossils can be sacrificed if they are of minimal or no scientific 
importance but a representative collection could be made if deemed 
necessary. 

4.9.6 VISUAL IMPACT ASSESSMENT 

The Guidelines for Involving Visual and Aesthetic Specialists in EIA Processes 
(Provincial Government of the Western Cape: Department of Environmental Affairs 
and Development Planning) should be utilised and recommendations stated 
therein to successfully undertake visual impact assessments. 
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Although the guidelines have been developed with specific reference to the 
Western Cape province of South Africa, their core elements are more widely 
applicable (i.e. to other provinces within South Africa). The scoping study is the 
process of determining the spatial and temporal boundaries (i.e. extent) and key 
issues to be addressed in an impact assessment. The main purpose is to focus the 
impact assessment on a manageable number of important questions on which 
decision-making is expected to focus and to ensure that only key issues and 
reasonable alternatives are examined. The outcome of the scoping process will be 
included in a specialist report that will include issues raised during the scoping 
process, appropriate responses and, where required, terms of reference for 
specialist involvement. 

• Create a detailed DTM for the potentially affected environment. This would 
constitute the study area and area of analysis for the subsequent VIA. 
Source relevant spatial data. This would include cadastral features, land use 
categories, natural and topographical features, site placement, design, etc. 

• Identify sensitive environments or areas upon which the proposed new ash 
dam could have a potential visual impact. Critical areas will be highlighted 
during this phase. These would be identified through, mainly (but not 
restricted to), the inputs from interested and affected parties. 

• Undertake a viewshed analysis from each of the site placement alternatives 
(if applicable) in order to determine the visual exposure. The viewshed 
analyses will take into account the dimensions of the relevant 
structures/features. 

• Compare the results of the individual viewshed analyses in terms of the 
overall visual exposure of each potential alternative and in terms of the 
specifically affected areas. 

• Apply criteria that might further mitigate or aggravate the results of each 
alternative. Weigh the resultant envisaged impacts of each alternative and 
create an alternative-ranking table, stipulating the potential impacts of each 
alternative. 

• Create maps to display the results of the analyses and to supplement the 
motivation for the preferred alternative. 

• Stipulate the potential visual impacts of the project and identify issues 
related to the visual impact that should be addressed during the visual 
impact assessment phase. 

4.9.7 CLIMATE CHANGE ASSESSMENT 

The minimum requirements for the Climate Change Impact Assessment include but 
are not limited to: 

• Review of legislation, policy schemes and frameworks applicable to the 
proposed development; 

• Baseline description of climate change landscape; 

• Climate Resilience Assessment: 
o Climate baseline; 
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o Climate change projections; 

• Impact Assessment: assessment of direct, indirect, cumulative GHG 
emission impacts during the: 

o Construction phase; 
o Operational phase; 
o Decommissioning and rehabilitation phase; 

• Emissions management measures; 

• Proposed development’s direct impacts on climate change; 

• Extent of GHG emissions to arise from the development; 

• Assessment of environmental and social cost of the GHG emissions; 

• How climate change will impact on the project; 

• How predicted climate change effects on the environment at both national 
and local scale will be aggravated by the project’s impacts; 

• How impacts can be avoided, mitigated or remedied; and 

• Assessment of social and environmental costs of the proposed 
development’s GHG emissions. 

4.9.8 SOCIO-ECONOMIC ASSESSMENT 

The proposed approach to the assessment will be informed by the Guidelines for 
SIA endorsed by Western Cape Provincial Environmental Authorities (DEA&DP) in 
2007. The guidelines are based on accepted international best practice guidelines, 
including the Guidelines and Principles for Social Impact Assessment (Inter-
Organizational Committee on Guidelines and Principles for Social Impact 
Assessment, 1994).  The approach will also be informed by IAIA Guidance for 
Assessing and Managing Social Impacts (2015). The approach to the study will focus 
on: 

• The construction phase. 

• The operational phase.  

• The SIA will also comment on the social impacts associated with closure and 
decommissioning. However, it is assumed that this issue has also been 
addressed in the SLP.  

• The generic activities will include: 
o Review of existing project information and other studies undertaken 

in the vicinity of the site;  
o Review of baseline socio-economic data and relevant planning and 

policy documents for the study area and the broader region, including 
the Limpopo Province; 

o Initial site visit to the study area to get a feeling for the key social 
issues and potential impacts. Site visit will be undertaken with the 
project team and form part of the scoping phase; 

o Identification of the components associated with the 
construction/establishment phase, including estimate of total capital 
expenditure, number of employment opportunities created, 
accommodation options for construction workers, breakdown of the 
employment opportunities in terms of skill levels (low, medium and 
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high skilled), breakdown of wages per skill level, assessment 
procurement policies, etc.;  

o Identification of the components associated with the operational 
phase, including identification of key operations, estimate of total 
expenditure, number of employment opportunities created, 
accommodation options for workers, breakdown of the employment 
opportunities in terms of skill levels (low, medium and high skilled), 
breakdown of wages per skill level, assessment procurement policies, 
training and skills development etc.; The assessment will also identify 
linkages with economic sectors; 

o Site visit and interviews with selected key affected parties will be 
undertaken to identify key local issues affecting the construction and 
operational phase. Meetings will be held with the client, labour 
unions, business sector, government officials, local community 
representatives, adjacent landowners, etc.;  

o Identification and assessment of key social and socio-economic issues;   
o Assessment of potential impacts (positive and negative) associated 

with the construction and operational phase; 
o Identification of potential mitigation and enhancement measures;  
o Preparation of Draft Report for comment; and 
o Incorporate comments on Draft Report and prepare Final Report. 

4.9.9 AIR QUALITY ASSESSMENT 

• Reference to the following documentation should be made during the air 
quality investigations:  

o SABS (2011). South African National Standards: Ambient air quality – 
Limits for common pollutants. Standards South Africa (a division of 
SABS). SANS 1929:2011, Edition 2; 

o WHO (2000). Guidelines for Air Quality, World Health Organisation, 
Geneva; 

o DEAT 2007. The National Framework for Air Quality Management in 
the Republic of South Africa. 2007. Department of Environmental 
Affairs & Tourism; and 

o Republic of South Africa, (2009): National Ambient Air Quality 
Standards, Government Gazette, 32861, Vol. 1210, 24 December 
2009. Republic of South Africa, (2010): Listed Activities and Associated 
Minimum Emission Standards identified in terms of Section 21 of the 
Air Quality Act, Act No. 39 of 2004, Government Gazette, 33064. 

• The minimum requirements for the baseline study include but are not 
limited to: 

o Description of the synoptic climatology and meso-scale atmospheric 
dispersion potential based on available literature and meteorological 
data; 

o Review of legislative and regulatory requirements pertaining to air 
pollution control and air quality management, specifically local and 
international good practice emission limits and air quality limits; 
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o Characterisation of the existing air quality including the identification 
of existing sources and the analysis of existing air quality monitoring 
data; and 

o Identification of sensitive receptors in the vicinity of the proposed 
development sites.  

• The minimum requirements for the Air Quality Impact Assessment include 
but are not limited to: 

o Compilation of an emissions inventory for the proposed development 
including the identification and quantification of all potentially 
significant source of atmospheric emission including stack and fugitive 
emissions (e.g. stack emissions, fugitive dust from operations); 

o Application of an atmospheric dispersion model and prediction of 
incremental air pollutant concentrations and dust fall rates occurring 
as a result of proposed operations; 

o Air quality impact assessment including: compliance evaluation of 
emissions and air pollutant concentrations based on both local and 
international good practice limits; and 

o Recommend practicable mitigation measures to minimise and reduce 
negative impacts and enhance positive impacts. 

4.9.10 NOISE ASSESSMENT 

The South African National Standard (SANS) 10328: 2008 forms the basis on which 
noise impact investigations which are prescribed in regulations under the 
Environment Conservation Act, the Environmental Management Act and the 
Environmental Management Air Quality Act, 2004 (Act No. 39 of 2004) or any other 
noise control regulations should be conducted. The minimum requirements for 
assessment include but are not limited to: 

• The purpose of the investigation; 

• A description of the planned development; 

• A description of the existing environment including, where relevant. the 
topography, surface conditions and meteorological conditions during 
measurements; 

• Identified noise sources and their respective sound pressure levels or sound 
levels (or both) and, where applicable, the operating cycles, nature of sound 
emission, spectral composition and the directional characteristics; 

• Identified noise sources that were not taken into account and the reasons 
as to why they were not assessed; 

• The identified noise-sensitive developments and the noise impact on them; 

• Any assumptions, with references that were made with regard to any 
calculations or determination of source and propagation characteristics; 

• An explanation of all measuring and calculation procedures that were 
followed, as well as any possible adjustments to existing measuring 
methods that had to be made, together with the results of calculations; 

• An explanation of all measuring or calculation methods (or both) that were 
used to determine existing and predicted rating levels, as well as other 
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relevant information, including a statement of how the data was obtained 
and applied to determine the rating level for the area in question. 

• The location of measuring or calculating points in a sketch or on a map; 

• A quantification of the noise impact with, where relevant, reference to the 
literature consulted and the assumptions made; 

• Alternatives that were considered and the results of those that were 
assessed; 

• A list of all the interested or affected parties that offered any comments 
with respect to the environmental noise impact investigation; 

• A detailed summary of all the comments received from interested or 
affected parties as well as the procedures and discussions followed to deal 
with them; 

• Conclusions that were reached; 

• Proposed recommendations; 

• Whether remedial measures will provide an acceptable solution which 
would prevent a significant impact; these remedial measures should be 
outlined in detail and included in the final record of decision if the approval 
is obtained from the relevant authority. If the remedial measures 
deteriorate after time and a follow-up auditing or maintenance programme 
(or both) is instituted, this programme should be included in the final 
recommendations and accepted in the record of decision if the approval is 
obtained from the relevant authority; and 

• Any follow-up investigation which should be conducted at completion of the 
project as well as at regular intervals after the commissioning of the project 
so as to ensure that the recommendations of this report will be maintained 
in the future. 

4.9.11 SOIL AND LAND CAPABILITY 

The minimum requirements for the soil, land capability impact assessment include 
but are not limited to: 

• All specialist studies must be undertaken by suitably qualified specialists 
who (1) are registered in accordance with the Natural Scientific Professions 
Act (2003) as Professional Natural Scientists within the field of agricultural 
or soil science and (2) have specific post-graduate qualifications relating to 
the field of practice.  

• Conduct a desktop study for the proposed site to assess the soil and land 
use of the site and receiving environment by interrogating relevant climate, 
topographic, land use and soil datasets. 

• Gather land owner and land user information (consult land users to 
establish their current land use activities), conduct a site visit to selected 
representative land portions.  

• Perform a detailed (reconnaissance style) soil survey for the surrounding 
environment. For the detailed site-specific soil survey, each sample point is 
to be described in terms of form and family level according to Soil 
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Classification - A Taxonomic System for South Africa as well as noting 
relevant soil characteristics such as depth and limiting layers.  

• Perform a comprehensive land use and capability assessment which will 
involve rating the proposed site and surrounding lands according to its 
limitations, either on a permanent or temporary basis. The soil information 
gained from the survey is to be combined with climate, water resource, 
topographic and land type datasets (gathered during the desktop study) in 
order to provide a spatial classification of the land based on its soil 
characteristics and land use capability. Aerial photography and site visits are 
to be used to determine and delineate current land use for the potential 
sites as well as the surrounding environment. 

• All the information should be indicated on geo referenced maps indicating 
the main soil forms, land uses and surrounding land uses as well as the 
current resource value of each of the land use units. 

• Perform a comprehensive detailed soil and land use impact assessment 
based on the predicted impacts resulting from the proposed activities. 
Impacts, their rating and the establishment of confidence limits are to be 
assessed and will need to take into account the nature of the impact, impact 
duration, and possibility of occurrence, potential for 
mitigation/optimisation, impact significance and confidence. The detailed 
assessment is to investigate direct and indirect impacts, ecosystem 
functionality impacts, positive and negative impacts, random and 
predictable impacts, local and widespread impacts, temporary and 
permanent impacts, short and long-term impacts and finally cumulative 
impacts in the receiving environment  

• Recommend detailed mitigation measures which will reduce and ameliorate 
the soil and land use impacts identified in the comprehensive impact 
assessment.  

• Develop a soil and land use management plan (SALMP) which must include 
implementation plans for mitigation measures in order to reduce the 
identified impacts. Soil and land use monitoring plans are to form part the 
comprehensive SALMP.  

• Compile a comprehensive soils specialist reporthich should include all the 
baseline information gathered, determination of the proposed project’s 
impact on the current land uses as well as the calculation of the loss in land 
use value should the proposed project proceed. 

4.9.12 HEALTH IMPACT SPECIALIST 

• Desktop literature review in order to: 
o Outline the country and regional health status; and 
o Review country-specific health regulations. 

• A field visit in order to: 
o Undertake primary participatory data collection in the form of Focus 

Group Discussions (FGDs), interviewing women in the different 
Potentially Affected Communities (PACs); 
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o Gather additional information that was not available in the public 
domain during the desktop reviews. This includes collection of 
information from health facilities, from the national health 
information management system, as well as from unpublished reports 
and documents; 

o Identify key informants and conduct interviews using a semi-
structured questionnaire; 

o Assess the standards of the local health facilities and functionality of 
the health management information system; and 

o Visualise the project and location of communities in relation to 
planned project activities. 

• Impact assessment process which involved: 
o Considering the potential future health impacts that the proposed 

project will have on the health of the respective communities; and 
o Determining the existing health needs of the community based on 

health strategies, infrastructure programs, service priorities, delivery 
plans and challenges. 

• Based on the existing evidence, rating the likelihood and consequence of 
different health impacts to outline their significance and prioritisation for 
mitigation: 

o Considering recommendations for mitigation/management of priority 
impacts; and 

o Recommend measures to avoid/mitigate negative and enhance 
positive impacts resulting from the project at the relevant project 
stage. 

4.9.13 BIODIVERSITY OFFSET SPECIALIST 

• Identification of homogenous plant communities (using aerial 
photographs/existing vegetation maps, Google Maps), randomly selected 
sites for transects within the different plant communities and different tree 
densities; 

• Comprehensive protected tree assessment; 

• Calculation of estimated protected trees per species and age classes 
(juveniles, sub-adults and adult trees), including the marking of trees; 

• The compilation and submission of protected tree permit applications 
(Phase 1); and 

• If required, the identification of offset areas for the offsetting and 
protection of protected trees (Phase 2), should the number of protected 
trees exceed 2 000 trees as required by the Protected Tree Offset Guideline 
Document; and 

• Meetings with the DAFF in Makhado, as requested. 
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4.9.13.1 The protected tree assessment and permit application phases 

• Phase 1: Protected tree assessment, compilation of protected tree permit 
application and the submission of the protected tree application to DAFF; 
and 

• Phase 2: Identification, investigation and engagement with DAFF relating to 
protected tree offsetting to fulfil the requirements of the Protected Tree 
Offset Guideline Document. 

4.9.13.2 Phase 1: Protected tree assessment, compilation of protected tree permit 
application and the submission of the protected tree application to DAFF 

Because of the size of the project area, two options are considered here. These two 
options are included for consideration by Delta Bec and are discussed below: 

• A detailed and full protected tree assessment of the entire 6 000 ha; or 

• Randomly selected transects within the different homogenous vegetation 
types/plant communities per tree density area within the 6 000-ha footprint 
area. 

4.9.13.3 Phase 2: Identification, investigation and engagement with DAFF relating to 
protected tree offsetting to fulfil to the requirements of the protected tree offset 
guideline document. 

• A meeting will be held with DAFF to discuss the results of the protected tree 
assessment should more than 2000 protected trees be recorded to get DAFF 
recommendations and requirements prior to the investigation of a 
protected tree offset. 

• The consultant will prepare a presentation detailing the results of the Phase 
1 assessment and options considered for a protected tree offset 
investigation in consultation with Delta Bec and present this to DAFF for 
consideration, inputs and recommendations. 

 

Terms of reference for the Energy Assessment, Tourism & Food Security, Economic 
Analysis, Waste Assessment, Water Assessment and Town Planning were provided 
to the specialists, and these form part of their respective specialist studies 
contained in Appendix J to Appendix Z and Appendix BB of this EIA report. 
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5 PROJECT ALTERNATIVES 

5.1 NO-GO ALTERNATIVE 

The no-go option assumes that the development does not go ahead, implying the 
continuation of the current status quo of the study area. The following will thus arise: 

• Designation will have to be repealed and the SEZ not developed as 
envisaged.  

• The economic growth of the region will not benefit from an extensive 
industrial and manufacturing cluster and the direct investment and job 
creation associated with the cluster.  

• The region will lose its opportunity to diversify its predominantly mining 
economy. 

• No employment from the SEZ will be created and the region will continue 
to have a high level of poverty, unemployment and underdevelopment. 

• The current state of the environment will largely remain in its current 
condition and the surrounding land uses will remain undisturbed.  

• Coking coal and other minerals of the region will continue to be mined and 
exported for beneficiation in other regions or locations with the associated 
environmental cost of transport where it could contribute to employment 
creation.  

• The environmental consequences of the beneficiation process will be 
transferred to such regions or locations. 

5.2 MUSINA-MAKHADO SEZ SITE 

The Musina-Makhado areas offer the best location and provide the largest 
economic benefits than other potential sites in Limpopo province such as 
Tubatse and Lephalale due to the following. 

5.2.1 LOCATION OF THE MUSINA-MAKHADO AREA 

Musina-Makhado’s competitive advantage as an ideal location for the SEZ in 
Limpopo lies primarily on: 

• Its geographic location on the N1 north-south corridor which enables 
market access for processed products in Gauteng and the rest of South 
Africa. In addition, Musina-Makhado’s location will enhance the investment 
case of the envisaged logistics cluster; 

• Its unique close proximity to mineral resources required to provide 
competitive pricing advantage to the metallurgical cluster (coal, iron, 
chrome) and power generation cluster; 

• Close proximity to the border between South Africa and Zimbabwe will 
facilitate access to the SADC markets; and 

• Musina-Makhado has got strong future potential of a cross-border zone that 
will attract additional industries in the SEZ. 
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5.2.2 AVAILABILITY OF LAND 

Musina-Makhado site is the ideal location for the SEZ in Limpopo province due 
to the following reasons: 

• There is enough land (8 000 hectares) to cater for the construction of factory 
space, offices, residential accommodation, community facilities, 
development of bulk infrastructure (water, stormwater and electricity) and 
future expansion projects for the SEZ; 

• The size of land available for development of the Musina-Makhado SEZ 
compares favourably with China’s average SEZ size of approximately 
3 500 hectares;  

• The SEZ land is owned by the community through the CPA and 
comparatively cheaper than privately owned land. The designated land is 
currently undeveloped and unoccupied; and 

• The absence of mining rights and pending land claims on the designated SEZ 
site eliminate land disputes which can potentially damage the investment 
case for Musina-Makhado SEZ. 

5.2.3 ROAD TRANSPORTATION LINKAGES 

Musina-Makhado site is the ideal location for the SEZ in Limpopo Province due 
to the following reasons: 

• It is located along the N1 north-south corridor which provides access to 
markets in the rest of South Africa and Southern African Development 
Community (SADC) countries; and 

• The Limpopo province’s existing road network (N1, N11, R37, R521, R555) 
provides the Musina-Makhado SEZ access to airports, ports and SADC 
transportation corridors for rapid shipment of processed goods to the 
markets. 

5.2.4 RAIL TRANSPORTATION LINKAGES 

The Musina-Makhado area offers the best location for the SEZ in Limpopo 
because it lies directly on the Johannesburg-Beit Bridge railway line. Iron ore and 
manganese that will be used in steel manufacturing in Musina-Makhado SEZ’s 
metallurgical cluster will be railed from the Northern Cape while chrome and 
limestone will be sourced from the Burgersfort and Mokopane areas 
respectively. The availability of a direct railway link between the SEZ and source 
areas for raw materials for the SEZ translate into lower production costs and a 
competitive pricing advantage for the SEZ’s products. In addition, steel, 
ferrochrome and ferromanganese are bulk commodities that are transported by 
rail to the markets. The Musina-Makhado SEZ’s direct rail link with the 
Johannesburg-Beit Bridge line will ensure that products produced by the 
metallurgical complex are transported to the markets in the rest of South Africa 
and SADC in a cost-effective manner. 
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5.2.5 ACCESS TO MARKETS 

The Musina-Makhado area’s excellent road and railway connectivity provides 
access to markets for the SEZ’s products in the rest of South Africa, Southern 
African Development Community (SADC) countries and internationally. In 
addition, the province’s existing road network (N1, N11, R37, R521, R555) 
provides the Musina-Makhado SEZ access to airports (Polokwane, OR Tambo), 
Ports of Maputo and Durban and SADC transportation corridors to ensure rapid 
shipment of processed goods to the markets. This will deepen trade integration 
within SADC member states. 

5.2.6 AVAILABILITY OF MINERAL RESOURCES IN THE MUSINA-MAKHADO AREA 

The Musina-Makhado SEZ’s metallurgical complex requires iron ore, 
manganese, chrome, coking coal and limestone for pig iron, ferrochrome, steel 
and stainless steel manufacturing. The SEZ is located in close proximity to the 
Soutpansberg coal-field which is estimated to be hosting over 12 billion tonnes 
of hard coking and thermal coal reserves. The Soutpansberg coal-field is 
comparatively undeveloped and underexploited than other coalfields in South 
Africa. MC Mining Ltd and Universal Coal Ltd own various coal projects that are 
at different stages of development in the Soutpansberg coal-field. The following 
figure summarises the mineral occurrences in Limpopo Province. 
 
The availability of both coking and thermal coal within Musina-Makhado SEZ’s 
vicinity will ensure the uninterrupted supply of input materials to the 
metallurgical and power generation complex. This will reduce coal transport 
costs for the metallurgical complex, which will in turn translate into 
competitively priced products. 

5.2.7 ENHANCING AGRO-PROCESSING ACTIVITIES IN LIMPOPO PROVINCE 

The establishment of an SEZ in the Musina-Makhado area provides an 
opportunity to enhance agro-processing activities in the Vhembe District 
Municipality and Limpopo Province as a whole. This is because of the location of 
the Musina-Makhado SEZ on the N1 north-south corridor which ensures 
connectivity to markets, its proximity to SADC food markets (Zimbabwe & 
Zambia) and the contribution agriculture makes in the provincial economy. 
Agricultural Business Chamber South Africa’s statistics indicate that, at national 
level, the food processing division is the most dominant (42%) of the agro-
processing sector, followed by the paper (14%) and beverages industries (12%) 
as shown in the following figure. 
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Figure 5-1: Sub-sectors in agro-processing industry 

 
While the agro-processing sector in Limpopo Province is already strong as evidenced 
by the presence of Pioneer Foods Ltd, McCain Ltd, Granor Passi Ltd, Westfalia Fruit 
Ltd and Enterprise Foods Ltd, these companies are largely based in Polokwane. The 
establishment of the SEZ in the Musina-Makhado area provides an opportunity for 
food, fruit and vegetable processing companies to locate their business activities in 
Vhembe District Municipality. 
 
Fruits, nuts and vegetables produced in the district can be processed into 
intermediate or finished products including fruit juices, canned fruits and vegetables 
in the SEZ. The value addition process will increase the contribution of the district 
and province’s agriculture sector to the country’s GDP. The processed products can 
be sold in the domestic market in the rest of South Africa as well as in SADC markets. 
Currently, Zimbabwe and Zambia are net importers of processed foods from South 
Africa. 

5.2.8 POTENTIAL TO CREATE TRANSPORTATION AND LOGISTICS HUB IN LIMPOPO PROVINCE 

The proximity of the Musina-Makhado SEZ to the Beit Bridge border post offers 
opportunities for a number of trades, logistic and border-related services and 
facilities, such as a bonded warehouse, vehicle distribution centre/holding depots, 
container yards and truck shops. 
 
In addition, the envisaged Musina SEZ logistics hub is inland and this drives a different 
set of needs encapsulated in the dry port logistics concept. The Musina-Makhado SEZ 
can be used as an inland intermodal terminal directly connected by both the N1 
north-south corridor and Johannesburg-Musina railway for the trans- shipment of 
sea cargo to inland destinations. 
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5.2.9 GATEWAY TO THE SADC AND ACFTA MARKETS 

The Musina-Makhado SEZ is approximately 51.6 km from the Beit Bridge border post 
that is South Africa’s primary gateway into the SADC region and the rest of the African 
continent. 
 
South Africa is the most industrialised and sophisticated economy on the African 
continent. The ACFTA offers the country an opportunity to increase the supply of 
South African manufactured goods to the inter-continental market. The 
manufactured goods produced by the Musina-Makhado SEZ can be exported to the 
ACFTA region. In addition, the demand for support services such as transportation, 
banking and insurance from South African companies to international trade will 
increase significantly. 
 

5.3 TUBATSE SEZ SITE 

5.3.1 LOCATION 

The Tubatse identified site is located on Farm Spitskop 333KT in the Fetakgomo-
Greater Tubatse Local Municipality which in turn belongs to the Sekhukhune 
District Municipality. The site is found in the eastern limb of the BC that hosts the 
well-known Marensky Reef in the Limpopo Province. The BC is home to 3 
ferrochrome smelters, 38 operating mines which include PGM, chrome, iron ore 
and vanadium mines, granite and slate quarries owned by both local and 
international companies. 

5.3.2 LAND AVAILABILITY 

A total of 1 700 hectares of land aew available for the development of the Tubatse 
site. Of this, only 1 220 hectares of land are suitable for the construction of the SEZ 
due to environmental sensitivities of the area. The identified land is owned by the 
Dithamaga Community Trust. Identifying suitable land for the development of the 
SEZ was a challenge in Tubatse since government does not own enough land in the 
area. Buying privately owned land proved to be expensive because of the high 
prices of land. The 1 700 hectares of land available for the development of the SEZ 
in Tubatse are comparatively smaller than international SEZ size of 3 500 hectares. 

In this regard, Tubatse was deemed an unfavourable site for the development of 
the proposed energy and metallurgical SEZ because of the small size of land. The 
limited size of the land available for the construction of the SEZ in Tubatse also 
prohibits its future growth potential and the development of bulk infrastructure 
such as stormwater drains and electricity substations. 
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5.3.3 INFRASTRUCTURE AVAILABILITY 

Figure 5-2 below illustrates the infrastructure around the Tubatse area, which 
includes roads, railways and airports. However, important to note is the fact that 
even though this infrastructure is available, the standard, quality and distance 
approximation to the identified site makes it not suitable for the proposed energy 
and metallurgical SEZ. For example, the railway line closer to Tubatse site is 12 km 
away which impacts adversely on the transportation of manufactured goods. 
Interviews with some of the Tubatse stakeholders revealed that Transnet appears 
to be reluctant in funding the extension of the railway to Steelpoort in the east and 
Roosenekal in the west, based on its financial evaluation of the project. 

Similarly, power situation was analysed with reference to its reliability, adequacy, 
rates (concessional, if any), own requirements, subsidy for standby arrangements, 
etc. The findings revealed that the power supply available in the area was not 
adequate. 

 
Figure 5-2: Tubatse infrastructure 

 

Infrastructure developments plans in Tubatse include: 

• Development of railway line to unlock the Vanadium bearing Titaniferous 
Magnetite ore in the area; 

• Development of rail networks for movement of chrome from local mines to 
smelters; 

• Development of R555 and R37 on behalf of SANRAL; and 

• Development of a private coal-fired power station and private hydro power 
station. 
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5.3.4 PROXIMITY TO MARKETS 

As highlighted above, the SEZ will consist of firms and industries falling under the 
bulk-decreasing and bulk-gaining industries. For the bulk-gaining industries (e.g. 
cement processing plant that necessitates large volumes to be taken out to the 
market) to be profitable, close proximity to the markets is critical. 

Consequently, the main balancing factor will be the availability of transport from 
the source of raw material and or the SEZ to the market. In consideration of the 
above, it is evident that transportation challenges at the Tubatse site are deemed 
unfavourable at this stage. 

5.3.5 AVAILABILITY AND SOURCE OF RAW MATERIALS 

Bulk-reducing industries are industries characterised by a production where import 
weighs more than the final product. As such, to reduce cost, bulk-reducing 
industries need to locate near their source of inputs. For instance, it is easier and 
cheaper to transport finished steel products than iron ore because iron ore contains 
large quantities of waste. 

The availability of raw materials required is one of the important considerations, 
the advantage to this lies on its availability at the location, and this translates to 
less cost in terms of transportation. Though the Tubatse area is surrounded by a 
number of mining operations, it lacks the appropriate and correct quality of the 
required raw material for the proposed SEZ. For instance, coal is available in 
abundance. However, its quality is not of good standard. 

5.3.6 ECOLOGICAL AND ENVIRONMENTAL FACTORS 

The ecological and environmental factors like water and air pollution pose negative 
impacts on the selection of Tubatse as an ideal location for the establishment of 
the energy and metallurgical SEZ. The processing and manufacturing plants not only 
produce solid waste but are likely to pollute water and air, hence, stringent waste 
disposal laws, in cases of such industries, might add to the manufacturing cost to 
exorbitant limits. 

5.3.7 GOVERNMENT POLICIES, LOCAL LAWS, REGULATIONS AND TAXES 

In order to promote the balanced regional development, the Government also 
offers several incentives, concessions, tax holidays for number of years, cheaper 
power supply, factory shed. The Tubatse SEZ (through its main municipality) 
adopted these strategies to attract the investors to set up industries in this less 
developed area. 

5.3.8 AVAILABILITY OF MANPOWER, COST AND SKILLS OF THE LABOUR FORCE 

Labour is usually the firm’s largest cost of production, and firms may move to where 
wages are lowest. The latter, however, may be expensive areas in different ways. 
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The report conducted by Tubatse SEZ highlighted shortage of skilled labour as a 
major challenge in the area, with the lowest percentage number for the skills 
relevant and required for the SEZ. Thus, adequate training would be required to 
equip the local population with the relevant skills. Another alternative would be to 
import the required skills, this poses a major challenge and might cause an increase 
to local unrest, for employment of local talent. 

5.3.9 POLITICAL CONDITIONS 

Political stability is essential for industrial establishment and growth. The political 
stability fosters industrial activity and political upheaval derails industrial initiates 
is duly confirmed by political situations across the countries and regions within the 
same country. The political stability builds among the prospective and present 
entrepreneurs to venture into an industry which is filled with risks, in this case the 
Tubatse SEZ. Community attitudes also affect entrepreneurial spirits and may not 
be viable in every case. 

From the interviews with Tubatse stakeholders, it was clear that the political 
climate for this area is unstable and may pose further challenges, with the 
community frequently engages in demonstration over the lack of service delivery 
and the lack of beneficiation from the local operating mines. This may sham a 
challenge in attracting new investors once the SEZ has been established. 

5.3.10 BUSINESS COSTS 

The cost of running operations fluctuates according to utility rates and 
infrastructural maintenance. Real estate costs such as property tax also enter into 
the equation. 

In light of the above analysis, Tubatse was deemed not favourable for the 
establishment of the energy and metallurgical complex however, for mineral 
beneficiation of PGMs. 

5.4 CONCLUDING STATEMENT ON ALTERNATIVES 

• The Musina-Makhado site offers the best location and largest economic 
benefits for the establishment of the special economic zone (SEZ) than any 
other potential sites such as Tubatse and Lephalale in Limpopo province. 

• The Musina-Makhado area’s competitive advantage lies primarily on its 
geographic location on the N1 north-south corridor and its close proximity 
(7.6 km from SEZ administration offices to Hunting Station) to the 
Johannesburg-Beit Bridge railway line. This provides excellent local, regional 
and international road and railway connectivity for transportation of both 
input materials and finished products to markets in the rest of South Africa 
and Southern African Development Community (SADC) countries. 

• Comparatively, the Tubatse site lies off the country’s major road and railway 
links which would make the transportation of bulk commodities to the 
markets expensive. The Lephalale site was not viewed favourably by both 
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the LPG and the dti due to the construction of the Medupi power station 
which is poised to significantly contribute to the development of the area. 

• The location of the Musina-Makhado SEZ is in line with national SEZ strategy 
which has witnessed a shift from the traditional approach of locating 
industrial zones in coastal cities and close to major airports (OR Tambo, 
Upington and Dube Trade Port) to other regions and potentially tackle the 
triple challenges of poverty, inequality and unemployment in those areas. 

• The Musina-Makhado SEZ site’s close proximity to minerals (coal, chrome) 
used in steel manufacturing together with its linkages with Limpopo 
province’s existing road network (N1, N11, R555, R521, R37) provide the 
metallurgical cluster of the SEZ with a cost competitive advantage for its 
products. This strengthens the investment case for the location of the SEZ 
in the Musina-Makhado area. The Tubatse site will be beneficial for mining 
input supplies and the beneficiation of platinum group metals (PGMs) 
mined in that area. 

• A study that was done by Demacon (2019), a consulting company, estimated 
that the development of the R255 billion (at current R/$ exchange) Musina-
Makhado SEZ will generate approximately 21 000 jobs in the first five years 
of its operation. This will increase to 51 000 jobs in the tenth year of the 
SEZ’s operation thereby giving rise to a larger impact on Vhembe District 
Municipality, Limpopo and South African economies. 

• The development of the Musina-Makhado SEZ will accelerate mineral 
beneficiation and industrialisation of the provincial and national economies 
as well as leading to technology and skills transfer in the country. In 
addition, infrastructure upgrades, including road, rail and water, are likely 
to have positive spill over effects on local communities and thereby 
contributing to the creation of employment, eradication of poverty and 
inequality and poverty in the area. 

• The Musina-Makhado SEZ’s plans to develop a coal-fired power plant are in 
line with the government’s plans to create and enable power generating 
capacity outside the state-owned power utility, Eskom, and ease the 
electricity shortages that South Africa has been experiencing since 2008. 
The electricity generated by the Musina-Makhado SEZ will meet the power 
needs of its metallurgical complex while the remainder will be fed into the 
grid and be used by other electricity consumers in the country. 

• The Musina-Makhado SEZ has a total of 8 000 hectares of land available for 
development of the SEZ. The Musina-Makhado site is an ideal location for 
the SEZ since it has enough land to cater for the construction of factory 
space, office and residential accommodation, development of bulk 
infrastructure (water, stormwater and electricity) as well as catering for 
future expansion projects. In addition, the land available for development 
of the Musina Makhado SEZ compares favourably with China’s average SEZ 
size of approximately 3 500 hectares. 

• The establishment of an SEZ in the Musina-Makhado area provides an 
opportunity to enhance agro-processing activities in the Vhembe District 
Municipality and Limpopo province as a whole. Agricultural Business 
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Chamber South Africa’s statistics indicate that the Limpopo province 
accounts for a large portion (75% of mangoes, 65% of papayas, 60% of 
litchis, 60% of avocados and 60% of tomato) of South Africa’s agricultural 
production. The bulk of the province’s vegetables, fruits and nuts are 
produced in the Makhado and Thohoyandou areas which are within a 
50 km-radius from the Musina-Makhado SEZ. This provides opportunity to 
food manufacturers to process fruits, nuts and vegetables produced in the 
district into fruit juices, canned fruits and vegetables in the Musina-
Makhado SEZ and sell to both domestic and export markets. 

• The Musina-Makhado SEZ site is approximately 51.6 km from Beit Bridge 
border post, that is South Africa’s primary gateway into the SADC region and 
the African Continental Free Trade Area (ACFTA) markets. South Africa is 
both a member of SADC and the African Union which are both multilateral 
institutions created to advance peace and security, economic cooperation, 
trade integration and development in Africa. The country can potentially 
harness the geographic proximity of the Musina-Makhado SEZ to the Beit 
Bridge border post together with its Dar es Salaam rail and road corridor 
linkages to substantially increase steel and agro-processed products exports 
to the SADC and ACFTA markets. A wide range of South African 
manufactured products including vehicles, processed food, chemicals and 
capital equipment are exported to the SADC and ACFTA markets via the Beit 
Bridge border post every day. 

• The proximity of the Musina-Makhado SEZ to the border post of Beit Bridge 
offers opportunities for a number of trade, logistic and border-related 
services and facilities, such as a bonded warehouse, vehicle distribution 
centres, holding depots, container yards and truck shops. In addition, the 
Musina-Makhado SEZ can be used as an inland intermodal terminal directly 
connected by both the N1 north-south corridor and Johannesburg-Beit 
Bridge railway for the trans-shipment of sea cargo to inland destinations and 
manufactured goods to SADC markets. Vehicles manufactured in Durban 
and Port Elizabeth can be railed to the Musina-Makhado SEZ for storage 
before being transported to SADC and ACFTA markets. 

• MESU recommends the Musina-Makhado SEZ SOC Ltd to undertake a 
detailed study on the availability, cost and quality of critical raw materials 
(coking coal, ferrochrome, manganese and iron ore) to the metallurgical 
complex and the implications this will have on the overall business case for 
Musina-Makhado SEZ. 
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6 IMPACT ASSESSMENT 

6.1 ENVIRONMENTAL IMPACT ASSESSMENT 

The scoping phase of an S&EIR process is aimed to identify those potential impacts 
that are most likely to be significant and which need to be assessed as part of the 
S&EIR process. The determination of anticipated impacts associated with the 
proposed project is a key component to the S&EIR process. This chapter identifies 
the perceived environmental and social effects associated with the proposed 
project.  

The issues identified stem from those aspects presented in Chapter 4 of this 
document as well as the project description provided. Each significant issue 
identified is to be investigated further during the S&EIR process.  

The impact assessment will be based on the land clearance in order to set up the 
SEZ before the individual business activities apply for a space on the SEZ. The 
impacts associated with the individual business activities on the SEZ will be 
assessed when they run their own environmental authorisation processes. This 
section will only look at the land clearance and the setting up of the service 
infrastructure to serve the SEZ including water, stormwater and sewer pipelines as 
well as powerlines, electrical substations and roads within the SEZ boundary. The 
impact assessment does include the cumulative impacts associated with such a 
proposed development for each specialist study and all plants together. 

Furthermore, the impact assessment is based on the construction and operational 
phase only. All closure-related impacts will be assessed when the individual 
businesses conduct authorisation activities before closure.  
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Table 6-1: Impact assessment for the construction phase of the project  
Aspect Mitigation Measures Status Mitigation Reversibility Extent 

(E) 
Duration 

(D) 
Magnitude Probability 

(P) 
Significance 

(E+D+R+M)xP 

ATMOSPHERIC EMISSIONS 

Climate change Mitigation: It is proposed that the environmental 
authorisations for the individual plants in the SEZ 
specify that the maximum emission intensities for 
the plants to be built is as would be required by 
the science-based target trajectories for 
2030.  This recommendation is based on the 
required decarbonisation rate for the global 
economy as well as the assumption that the new 
plants will not be retrofitted during the first 10 
years of operation.  

- Without 5 5 5 5 5 100 

 
With 5 5 5 5 5 100 

 
Emissions from vehicles and 

equipment (CO2, NOx, SOx, VOCs 
etc.) 

— Conduct dust suppression via water spray 
during construction to minimise dust emissions 
from the site activities. 
— All stockpiles must be restricted to designated 
areas and may not exceed a height of 2 metres. 
— Ensure that all vehicles and machines are 
adequately maintained to minimise exhaust 
emissions. 
— It is recommended that the clearing of 
vegetation from the site should be selective and 
done just before construction so as to minimise 
erosion and dust. 
— No burning of waste, such as plastic bags, 
cement bags and litter is permitted. 
— Should construction in areas that have been 
stripped not be commencing within a short 
period of time the exposed areas shall be re-
vegetated or stabilised. 
— All materials transported to site must be 
transported in such a manner that they do not fly 
or fall off the vehicle. This may necessitate 
covering or wetting friable materials. 

- Without 5 3 5 5 5 90 

 
With 5 3 5 4 4 68 

 

POLLUTANTS INTO THE WATER  

Sewage Use of chemical toilets to workers. Not using the 
bush for toilet facilities. 1 toilet to 20 workers. 

- Without 3 2 2 3 4 40 

 
With 3 2 2 3 3 30 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

Siltation — Clear the approved areas on the site in 
accordance to the authorisation that is granted. 
— Implement soil erosion management 
measures and ensure no erosion gullies are 
allowed to form within the area under 
management. 
— All excavations and foundations must be 
inspected regularly for any silting. 
— Appropriate erosion and stormwater 
management structures must be installed around 
the construction site. 

- Without 5 3 4 4 5 80 

 
With 5 3 4 4 4 64 

 
Hazardous substances Measures will be implemented to ensure that no 

hydrocarbons and/or other pollutant liquids are 
spilt, and if so, they are contained, and a clean-
up protocol is followed. 

- Without 3 2 5 3 5 65 

 
With 3 2 5 3 3 39 

 
Disturbances of the natural 

drainage lines 
— Clear the approved areas on the site in 
accordance to the authorisation that is granted. 
— Implement soil erosion management 
measures and ensure no erosion gullies are 
allowed to form within the area under 
management. 
— All excavations and foundations must be 
inspected regularly for any silting. 
— Appropriate erosion and stormwater 
management structures must be installed around 
the construction site. 
— Clear the approved areas on the site in 
accordance with the authorisation that is 
granted. 

- Without 5 4 3 5 5 85 

 
With 5 4 3 5 4 68 

 
Disturbance/pollution of the 

groundwater 
— Compile and implement a stormwater 
management plan to control the flow of 

- Without 5 4 3 5 5 85 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

stormwater and limit the potential of dirty water 
from mixing with clean water sources. 
— Acquire spill kits to clean up any hydrocarbon 
or chemical spills during construction, operation 
and closure to prevent seepage. 
— All spillage incidents must be reported to the 
responsible site officer as soon as they occur. 
— Oils, greases, diesel and other chemicals will 
be stored in the prescribed manner and within 
bunded areas to prevent surface water 
contamination. 
— The site should be contoured as according to 
the conceptual stormwater management plan to 
allow for surface water to readily drain away and 
to prevent ponding of water anywhere within the 
site. 
— All outlets must be designed to dissipate the 
energy of outgoing flows to levels that present a 
low erosion risk. 
— All stormwater generated by the medium to 
high risk contamination ‘dirty’ areas must not be 
allowed to discharge into the surrounding 
environment. 
— Vehicles must be continuously maintained to 
ensure the number of hydrocarbon leaks is kept 
to a bare minimum. 
— No repairs may be undertaken on the site. 
— Any cement mixing shall be completed on 
impervious hardstanding surfaces to prevent 
spillage to the environment. 
— Mitigate against soil erosion, stormwater run-
off control. 
— Separate dirty and clean water by 
implementing clean and dirty water 
systems/structures prior to construction to 
prevent pollution of clean water run-off. The 
clean and dirty water systems and structures will 
be properly designed (according to Regulation 
704 of the National Water Act) 

With 5 4 3 5 4 68 

 
Disturbance of aquatic ecological 

systems 
— Compile and implement a stormwater 
management plan to control the flow of 

- Without 5 4 3 5 5 85 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

stormwater and limit the potential of dirty water 
from mixing with clean water sources. 
— Acquire spill kits to clean up any hydrocarbon 
or chemical spills during construction, operation 
and closure to prevent seepage. 
— All spillage incidents must be reported to the 
responsible site officer as soon as they occur. 
— Oils, greases, diesel and other chemicals will 
be stored in the prescribed manner and within 
bunded areas to prevent surface water 
contamination. 
— The site should be contoured as according to 
the conceptual stormwater management plan to 
allow for surface water to readily drain away and 
to prevent ponding of water anywhere within the 
site. 
— All outlets must be designed to dissipate the 
energy of outgoing flows to levels that present a 
low erosion risk. 
— All stormwater generated by the medium to 
high risk contamination ‘dirty’ areas must not be 
allowed to discharge into the surrounding 
environment. 
— Vehicles must be continuously maintained to 
ensure the number of hydrocarbon leaks is kept 
to a bare minimum. 
— No repairs may be undertaken on the site. 
— Any cement mixing shall be completed on 
impervious hardstanding surfaces to prevent 
spillage to the environment. 
— Mitigate against soil erosion, stormwater run-
off control. 
— Separate dirty and clean water by 
implementing clean and dirty water 
systems/structures prior to construction to 
prevent pollution of clean water runoff. The 
clean and dirty water systems and structures will 
be properly designed (according to Regulation 
704 of the National Water Act) 

With 5 4 3 5 4 68 

 

WASTE GENERATION (INCLUDING VISUAL, SMELL AND HEALTH IMPACTS)          



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 263 of 996 
 

Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

Domestic waste A waste management system will be formulated 
and implemented on site. All employees will be 
subjected to induction to understand the 
environmental management requirement on 
site. Domestic waste will be removed from 
the site by a certified waste contractor. Waste 
disposal certificates will be kept on record. 

- Without 1 1 5 3 5 50 

 
With 1 1 5 3 3 30 

 
Construction waste All construction waste will be placed in a 

demarcated area and disposed of accordingly. 
This area will be bermed to prevent the dispersal 
of said waste by wind and rain. Waste disposal 
certificates will be kept on record. 

- Without 1 1 5 3 5 50 

 
With 1 1 5 3 4 40 

 
Hazardous waste All hazardous waste will be stored in a bunded 

and lockable area. Hazardous waste will be 
removed from the site by a certified waste 
contractor. Waste disposal certificates will be 
kept on record. 

- Without 3 3 5 4 4 60 

 
With 3 3 5 4 3 45 

 

SOIL ALTERATION           
Loss of topsoil  — Clear the approved areas on the site in 

accordance to the authorisation that is granted. 
— Implement soil erosion management 
measures and ensure no erosion gullies are 
allowed to form within the area under 
management. 
— All excavations and foundations must be 
inspected regularly for any silting. 
— Appropriate erosion and stormwater 
management structures must be installed around 
the construction site. 

- Without 3 2 3 4 5 60 

 
With 3 2 3 4 4 48 

 
Dust emissions Dust suppression measures will be implemented 

during the construction phase to minimise dust 
generated by construction activities. 

- Without 3 2 5 3 4 52 

 
With 3 2 5 3 3 39 

 
Loss of land capability — Ensure that appropriate rehabilitation is done 

after construction to ensure that there is little to 
- Without 5 3 5 5 5 90 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

no change in the topography of the site. 
— Where erosion channels form, they must be 
re-profiled and top-soiled. The cause of erosion 
must be investigated and addressed. 
— Restrict all activities, materials, equipment 
and persons within the area/s specified. 
— Erect and maintain permanent and/or 
temporary barricading prior to starting 
construction and remove from the site post 
construction. 
— All excavations must be backfilled to the 
natural surface level. 
— Stockpiles created during the construction 
phase must not remain in the operation phase of 
the project. 
— All structures comprising the site 
establishment are removed from the site and 
surrounding areas. 
— All rubble is removed from the site to an 
approved licensed landfill site. 
— All infrastructure will be designed with closure 
in mind. 

With 5 3 5 5 4 72 

 
Alteration of topography — Ensure that appropriate rehabilitation is done 

after construction to ensure that there is little to 
no change in the topography of the site. 
— Where erosion channels form, they must be 
re-profiled and top-soiled. The cause of erosion 
must be investigated and addressed. 
— Restrict all activities, materials, equipment 
and persons within the area/s specified. 
— Erect and maintain permanent and/or 
temporary barricading prior to starting 
construction and remove from the site post 
construction. 
— All excavations must be backfilled to the 
natural surface level. 
— Stockpiles created during the construction 
phase must not remain in the operation phase of 
the project. 
— All structures comprising the site 
establishment are removed from the site and 
surrounding areas. 

- Without 5 3 5 5 5 90 

 
With 5 3 5 5 4 72 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

— All rubble is removed from the site to an 
approved licensed landfill site. 
— All infrastructure will be designed with closure 
in mind. 

Soil pollution — All construction vehicles, plant, machinery and 
equipment must be properly maintained to 
prevent leaks. 
— Plant and vehicles are to be repaired 
immediately upon developing leaks. 
— Drip trays shall be supplied for all idle vehicles 
and machinery. 
— No repair work may be undertaken on 
machinery onsite or campsite area. 
— Drip trays are to be utilised during daily 
greasing and re-fuelling of machinery and to 
catch incidental spills and pollutants. 
— Drip trays are to be inspected daily for leaks 
and effectiveness, and emptied when necessary. 
This is to be closely monitored during rain events 
to prevent overflow.  
— Ensure appropriate handling of hazardous 
substances. 
— Keep spill kits onsite and train personnel to use 
them appropriately. 
— Fuels and chemicals must be stored in 
adequate storage facilities that are secure, 
enclosed and bunded. - 

Without 5 3 5 5 5 90 

 
With 5 3 5 5 4 72 

 

RESOURCE CONSUMPTION           
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

Electricity consumption Services agreement to be drawn up by the 
operator and the investors. Fair 
usage and minimisation of over usage. Electricity 
services need to be confirmed and secured. 

- Without 3 4 3 5 5 75 

 
With 1 4 3 3 3 33 

 
Water consumption Water use license to be obtained from DWS. Fair 

usage and care not to over use the water 
resources. Water needs to be brought to the site, 
and source of water needs to be confirmed and 
guaranteed. 

- Without 5 5 4 5 5 95 

 
With 5 4 4 5 4 72 

 
Fuel consumption All construction vehicles will be maintained such 

as to operate efficiently. Idling times of 
machinery to be minimised. 

- Without 3 4 5 3 4 60 

 
With 3 4 5 3 3 45 

 
Raw materials consumption Raw materials will be used efficiently. Recycling 

will be implemented on applicable waste 
streams. 

- Without 3 4 5 4 4 64 

 
With 3 4 5 4 3 48 

 

EFFECTS ON BIODIVERSITY           
Loss of habitat — Ensure that contractors and staff are well 

trained, managed and adhere to the mitigation 
- Without 5 4 5 5 5 95 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

and management measures stipulated in this 
report. 
— Site clearing is to be limited to only the area 
necessary for carrying out the specified works 
and the destruction of vegetation should be 
minimised. 
— Move any identified sensitive species to 
nurseries to be maintained. 
— Compile and implement an alien vegetation 
management plan for the entire site. It must be 
incorporated into the Environmental 
Management Programme (particularly the wattle 
bush). 
— Ensure that topsoil used for rehabilitation is 
free of any weed species. 
— Before any vegetation is removed, a suitably 
qualified person (i.e. on ECO request of a 
vegetation specialist) shall inspect the study area 
for any plant/grass/tree species that could be 
transplanted to other similar/suitable areas. This 
includes all Red Data or Protected or rare plants 
that may be found during the flora site 
assessment or during construction operations. 
— Any medicinal/protected/Red Data flora that 
will have to be removed shall be removed by a 
suitably qualified specialist and relocated. The 
applicable responsible person at the provincial 
department must be notified in the event of such 
plants being identified, who will then advise the 
ECO regarding what steps need to be taken and 
who will be responsible for the relocation and 
transplantation processes. 
— All invader or exotic plant species must be 
removed from the site and disposed of at a 
landfill site. 
— Only indigenous floral species (preferably 
using endemic or local species from the area), 
which are water wise and require minimal 
horticultural practices may be used during 
landscaping and rehabilitation. 

With 5 4 5 5 4 76 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

— Remaining indigenous trees (naturally 
occurring in the area) should be retained 
wherever possible. 

Loss of fauna — Ensure that contractors and staff are well 
trained, managed and adhere to the mitigation 

- Without 5 4 5 5 5 95 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

and management measures stipulated in this 
report. 
— Site clearing is to be limited to only the area 
necessary for carrying out the specified works 
and the destruction of vegetation should be 
minimised. 
— Move any identified sensitive species to 
nurseries to be maintained. 
— Compile and implement an alien vegetation 
management plan for the entire site. It must be 
incorporated into the Environmental 
Management Programme (particularly the wattle 
bush). 
— Ensure that topsoil used for rehabilitation is 
free of any weed species. 
— Before any vegetation is removed, a suitably 
qualified person (i.e. on ECO request of a 
vegetation specialist) shall inspect the study area 
for any plant/grass/tree species that could be 
transplanted to other similar/suitable areas. This 
includes all Red Data or Protected or rare plants 
that may be found during the flora site 
assessment or during construction operations. 
— Any medicinal/protected/ Red Data flora that 
will have to be removed shall be removed by a 
suitably qualified specialist and relocated. The 
applicable responsible person at the provincial 
department must be notified in the event of such 
plants being identified, who will then advise the 
ECO regarding what steps need to be taken and 
who will be responsible for the relocation and 
transplantation processes. 
— All invader or exotic plant species must be 
removed from the site and disposed of at a 
landfill site. 
— Only indigenous floral species (preferably 
using endemic or local species from the area), 
which are water wise and require minimal 
horticultural practices may be used during 
landscaping and rehabilitation. 

With 5 4 5 5 4 76 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

— Remaining indigenous trees (naturally 
occurring in the area) should be retained 
wherever possible. 

Loss of flora — Ensure that contractors and staff are well 
trained, managed and adhere to the mitigation 

- Without 5 4 5 5 5 95 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

and management measures stipulated in this 
report. 
— Site clearing is to be limited to only the area 
necessary for carrying out the specified works 
and the destruction of vegetation should be 
minimised. 
— Move any identified sensitive species to 
nurseries to be maintained. 
— Compile and implement an alien vegetation 
management plan for the entire site. It must be 
incorporated into the Environmental 
Management Programme (particularly the wattle 
bush). 
— Ensure that topsoil used for rehabilitation is 
free of any weed species. 
— Before any vegetation is removed, a suitably 
qualified person (i.e. on ECO request of a 
vegetation specialist) shall inspect the study area 
for any plant/grass/tree species that could be 
transplanted to other similar/suitable areas. This 
includes all Red Data or Protected or rare plants 
that may be found during the flora site 
assessment or during construction operations. 
— Any medicinal/protected/Red Data flora that 
will have to be removed shall be removed by a 
suitably qualified specialist and relocated. The 
applicable responsible person at the provincial 
department must be notified in the event of such 
plants being identified, who will then advise the 
ECO regarding what steps need to be taken and 
who will be responsible for the relocation and 
transplantation processes. 
— All invader or exotic plant species must be 
removed from the site and disposed of at a 
landfill site. 
— Only indigenous floral species (preferably 
using endemic or local species from the area), 
which are water wise and require minimal 
horticultural practices may be used during 
landscaping and rehabilitation. 

With 5 4 5 5 4 76 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

— Remaining indigenous trees (naturally 
occurring in the area) should be retained 
wherever possible. 

Degradation of natural corridors Maintenance as far a possible of the existing 
vegetation cover, drainage and wetlands will 
ensure that the corridors and linkages are not 
disturbed or broken. 

- Without 5 4 5 5 5 95 

 
With 5 4 5 5 4 76 

 

INDICIDENTS, ACCIDENTS AND POTENTIAL EMERGENCY SITUATIONS          



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 273 of 996 
 

Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

Pollution incidents — Use containment mechanisms to contain spills 
in the form of plastic sleeves around the pipes to 
hold any spills until the pipeline is fixed. 
— Compile and implement the conceptual 
stormwater management plan to control the 
flow of stormwater and limit the potential of 
dirty water from mixing with clean water 
sources. 
— Acquire spill kits to clean up any hydrocarbon 
or chemical spills during construction, operation 
and closure to prevent seepage. 
— All spillage incidents must be reported to the 
responsible site officer as soon as they occur. 
— Oils, greases, diesel and other chemicals will 
be stored in the prescribed manner and within 
bunded areas to prevent surface water 
contamination. 
— The site should be contoured as according to 
the conceptual stormwater management plan to 
allow for surface water to readily drain away and 
to prevent ponding of water anywhere within the 
site. 

- Without 5 4 5 5 5 95 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

— All stormwater generated by the medium to 
high risk contamination ‘dirty’ areas must not be 
allowed to discharge into the surrounding 
environment. 
— Vehicles must be continuously maintained to 
ensure the number of hydrocarbon leaks is kept 
to a bare minimum. 
— No repairs may be undertaken on the site. 
— Any cement mixing shall be completed on 
impervious hardstanding surfaces to prevent 
spillage to the environment. 
— Separate dirty and clean water by 
implementing clean and dirty water 
systems/structures prior to construction to 
prevent pollution of clean water run-off. The 
clean and dirty water systems and structures will 
be properly designed (according to Regulation 
704 of the National Water Act). 

With 5 4 5 5 4 76 

 
Health and safety Health and safety standards will be formulated 

prior to construction and implemented during 
construction. 

- Without 5 4 5 5 5 95 

 
With 5 4 5 5 4 76 

 
Storage of hydrocarbons All hazardous materials will be stored in a 

bunded and lockable area. Material Safety Data 
Sheet (MSDS) sheets will be available for all 
hazardous products. 

- Without 5 4 5 5 5 95 

 
With 5 4 5 5 4 76 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

Fire 
Fire and emergency plans will be implemented 

during 
construction. Adequate firefighting equipment 

will be 
instituted as recommended. 

- Without 3 2 3 3 4 44 

 
With 3 2 3 3 3 33 

 

SOCIAL           
Visual impact The visual impact of construction activities will 

be high term. Bollards and protective barriers as 
well as safety tape may be utilised around the 
site. The aesthetics of the area will be bettered 
by the development of the new infrastructure. 
The site will be fenced off and kept neat to 
prevent visual impacts associated with waste and 
pests or rodents. 

- Without 5 5 3 3 5 80 

 
With 5 5 3 3 4 64 

 
Safety and security Site security will ensure that the site is secured, 

and only authorised access allowed. 
Appointment of people not to take place on site 
to reduce a potential influx of work seekers. No 
informal settlers will be allowed to establish 
on site. 

- Without 5 5 3 3 5 80 

 
With 5 5 3 3 4 64 

 
Traffic disruptions — On-site dust control should be implemented 

on unsurfaced roads. 
— All construction-related vehicles that will 
access the site must adhere to exhaust emission 
regulations. 
— A complaints register must be maintained on 
site and made accessible to neighbours and 
surrounding land users. 
— Ensure vehicles are properly maintained so 
that they do not cause air and noise pollution. 
— Fit vehicles with silencers if required to limit 
the noise pollution. 

- Without 5 5 3 3 5 80 

 
With 5 5 3 3 4 64 

 
Loss of cultural heritage resources — Construction activities should be conducted 

carefully and all activities ceased if any 
- Without 5 3 5 2 5 75 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

archaeological, cultural and heritage resources 
are discovered. The South African Heritage 
Resource Agency (SAHRA) should be notified and 
investigation conducted before any activities can 
commence. 
— In the event that any heritage resources are 
discovered, the chance find procedure provided 
in the EMPr should be followed.  
— The suitably qualified and experienced 
Environmental Control Officer (ECO) responsible 
for the construction phase should be made aware 
of the potential occurrence of scientifically-
important fossil remains within the development 
footprint. 
— During the construction phase all major 
clearance operations and deeper (> 1 m) 
excavations should be monitored for fossil 
remains on an on-going basis by the ECO. 
— Should substantial fossil remains be 
encountered at surface or exposed during 
construction, the ECO should safeguard these, 
preferably in situ. 
— Construction activities should be conducted 
carefully and all activities ceased if any 
archaeological, cultural and heritage resources 
are discovered. The South African Heritage 
Resource Agency (SAHRA) should be notified and 
investigation conducted before any activities can 
commence. 

With 5 3 5 2 4 60 

 
Loss of sense of place The site is currently within a rural bushveld 

setting with game hunting farms surrounding it. 
The sense of the whole area will be changed and 
therefore a massive loss in the overall visual and 
sensitive features of this remote area. Refer to 
mitigation measures under visual and waste. 

- Without 5 3 5 2 5 75 

 
With 5 3 5 2 4 60 

 
Change of land use The site is currently within a rural bushveld 

setting with game hunting farms surrounding it. 
The sense of the whole area will be changed and 
therefore there will be a massive loss in the 
overall visual and sensitive features of this 
remote area. Land use will be changed from 
Agricultural to Industrial zoning. 

- Without 5 3 5 2 5 75 

 
With 5 3 5 2 4 60 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

Noise — Ensure that vehicles are fitted with noise 
abatement measures in the event that they are 
noisy. 
— Conduct regular maintenance on vehicles to 
minimise noise and vibrations. 
— Consider only working during regular working 
hours to avoid the use of artificial lighting for 
construction activities. 
— Vehicles must use designated routes to and 
from the site. 

- Without 5 3 3 4 4 60 

 
With 5 3 3 4 3 45 

 

ECONOMIC            
Decline/increase in economy — The project must aim to use local labour in 

order to benefit the local community. 
— Train employees to gain skills they can use in 
the future. 
— Consult with local communities to boost local 
business. 

+ Without 1 3 3 4 4 44 

 
With 3 3 3 4 5 65 

 
Decline/increase in property value — The project must aim to use local labour in 

order to benefit the local community. 
— Train employees to gain skills they can use in 
the future. 
— Consult with local communities to boost local 
business. 

+ Without 1 3 3 4 4 44 

 
With 3 3 3 4 5 65 

 
Employment — The project must aim to use local labour in 

order to benefit the local community. 
— Train employees to gain skills they can use in 
the future. 
— Consult with local communities to boost local 
business. 

+ Without 3 3 3 4 5 65 

 
With 5 3 3 4 5 75 
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Table 6-2: Impact assessment during the operational phase of the project 
Aspect Mitigation Measures Status Mitigation Reversibility Extent 

(E) 
Duration 

(D) 
Magnitude Probability 

(P) 
Significance 

(E+D+R+M)xP 

ATMOSPHERIC EMISSIONS           
Climate change Mitigation: It is proposed that the environmental 

authorisations for the individual plants in the SEZ specify 
that the maximum emission intensities for the plants to 
be built is as would be required by the science-based 
target trajectories for 2030.  This recommendation is 
based on the required decarbonisation rate for the 
global economy as well as the assumption that the new 
plants will not be retrofitted during the first 10 years of 
operation.  

- Without 5 5 5 5 5 100 

 
With 5 5 5 5 5 100 

 
Emissions from vehicles and 
equipment (CO2, NOx, SOx, 

VOCs, etc.) 

— Conduct dust suppression via water spray during 
construction to minimise dust emissions from the site 
activities. 
— All stockpiles must be restricted to designated areas 
and may not exceed a height of 2 metres. 
— Ensure that all vehicles and machines are adequately 
maintained to minimise exhaust emissions. 
— It is recommended that the clearing of vegetation 
from the site should be selective and done just before 
construction so as to minimise erosion and dust. 
— No burning of waste, such as plastic bags, cement 
bags and litter is permitted. 
— Should construction in areas that have been stripped 
not be commencing within a short period of time, the 
exposed areas shall be re-vegetated or stabilised. 
— All materials transported to site must be transported 
in such a manner that they do not fly or fall off the 
vehicle. This may necessitate covering or wetting 
friable materials. 

- Without 5 3 5 5 5 90 

 
With 5 3 5 4 4 68 

 

POLLUTANTS INTO THE WATER            
Sewage Use of chemical toilets to workers. Not using the bush 

for toilet facilities. 1 toilet to 20 workers. 
- Without 3 2 2 3 4 40 

 
With 3 2 2 3 3 30 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

Siltation — Clear the approved areas on the site in accordance 
to the authorisation that is granted. 
— Implement soil erosion management measures and 
ensure no erosion gullies are allowed to form within 
the area under management. 
— All excavations and foundations must be inspected 
regularly for any silting. 
— Appropriate erosion and stormwater management 
structures must be installed around the construction 
site. 

- Without 1 2 1 2 5 30 

 
With 1 2 1 2 4 24 

 
Hazardous substances Measures will be implemented to ensure that no 

hydrocarbons and/or other pollutant liquids are spilt, 
and if so, they are contained, and a clean-up protocol is 
followed. 

- Without 5 2 5 3 5 75 

 
With 5 2 5 3 4 60 

 
Disturbances of the natural 

drainage lines 
— Clear the approved areas on the site in accordance 
with the authorisation that is granted. 
— Implement soil erosion management measures and 
ensure no erosion gullies are allowed to form within 
the area under management. 
— All excavations and foundations must be inspected 
regularly for any silting. 
— Appropriate erosion and stormwater management 
structures must be installed around the construction 
site. 
— Clear the approved areas on the site in accordance 
with the authorisation that is granted. 

- Without 3 1 4 5 4 52 

 
With 3 1 4 5 3 39 

 
Disturbance/pollution of the 

groundwater 
— Compile and implement a stormwater management 
plan to control the flow of stormwater and limit the 

- Without 3 1 4 5 4 52 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

potential of dirty water from mixing with clean water 
sources. 
— Acquire spill kits to clean up any hydrocarbon or 
chemical spills during construction, operation and 
closure to prevent seepage. 
— All spillage incidents must be reported to the 
responsible site officer as soon as they occur. 
— Oils, greases, diesel and other chemicals will be 
stored in the prescribed manner and within bunded 
areas to prevent surface water contamination. 
— The site should be contoured as according to the 
conceptual stormwater management plan to allow for 
surface water to readily drain away and to prevent 
ponding of water anywhere within the site. 
— All outlets must be designed to dissipate the energy 
of outgoing flows to levels that present a low erosion 
risk. 
— All stormwater generated by the medium to high risk 
contamination ‘dirty’ areas must not be allowed to 
discharge into the surrounding environment. 
— Vehicles must be continuously maintained to ensure 
the number of hydrocarbon leaks is kept to a bare 
minimum. 
— No repairs may be undertaken on the site. 
— Any cement mixing shall be completed on 
impervious hardstanding surfaces to prevent spillage to 
the environment. 
— Mitigate against soil erosion, stormwater run-off 
control. 
— Separate dirty and clean water by implementing 
clean and dirty water systems/structures prior to 
construction to prevent pollution of clean water runoff. 
The clean and dirty water systems and structures will 
be properly designed (according to Regulation 704 of 
the National Water Act). 

With 3 1 4 5 3 39 

 
Disturbance of aquatic 

ecological systems 
— Compile and implement a stormwater management 
plan to control the flow of stormwater and limit the 

- Without 3 1 4 5 4 52 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

potential of dirty water from mixing with clean water 
sources. 
— Acquire spill kits to clean up any hydrocarbon or 
chemical spills during construction, operation and 
closure to prevent seepage. 
— All spillage incidents must be reported to the 
responsible site officer as soon as they occur. 
— Oils, greases, diesel and other chemicals will be 
stored in the prescribed manner and within bunded 
areas to prevent surface water contamination. 
— The site should be contoured as according to the 
conceptual stormwater management plan to allow for 
surface water to readily drain away and to prevent 
ponding of water anywhere within the site. 
— All outlets must be designed to dissipate the energy 
of outgoing flows to levels that present a low erosion 
risk. 
— All stormwater generated by the medium to high risk 
contamination ‘dirty’ areas must not be allowed to 
discharge into the surrounding environment. 
— Vehicles must be continuously maintained to ensure 
the number of hydrocarbon leaks is kept to a bare 
minimum. 
— No repairs may be undertaken on the site. 
— Any cement mixing shall be completed on 
impervious hardstanding surfaces to prevent spillage to 
the environment. 
— Mitigate against soil erosion, stormwater run-off 
control. 
— Separate dirty and clean water by implementing 
clean and dirty water systems/structures prior to 
construction to prevent pollution of clean water run-
off. The clean and dirty water systems and structures 
will be properly designed (according to Regulation 704 
of the National Water Act). 

With 3 1 4 5 3 39 

 

WASTE GENERATION (INCLUDING VISUAL, SMELL AND HEALTH IMPACTS)          
Domestic waste A waste management system will be formulated and 

implemented on site. All employees will be subjected 
- Without 3 2 5 4 5 70 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

to induction to understand the environmental 
management requirement on site. Domestic waste will 
be removed from the site by a certified waste 
contractor. Waste disposal certificates will be kept on 
record. 

With 3 2 5 4 4 56 

 
Construction waste All construction waste will be placed in a demarcated 

area and disposed of accordingly. This area will be 
bermed to prevent the dispersal of said waste by wind 
and rain. Waste disposal certificates will be kept on 
record. 

- Without 1 1 2 3 4 28 

 
With 1 1 2 3 3 21 

 
Hazardous waste All hazardous waste will be stored in a bunded and 

lockable area. Hazardous waste will be removed from 
the site by a certified waste contractor. Waste disposal 
certificates will be kept on record. 

- Without 3 3 4 4 4 56 

 
With 3 3 4 4 3 42 

 

SOIL ALTERATION           
Loss of topsoil — Clear the approved areas on the site in accordance 

with the authorisation that is granted. 
— Implement soil erosion management measures and 
ensure no erosion gullies are allowed to form within 
the area under management. 
— All excavations and foundations must be inspected 
regularly for any silting. 
— Appropriate erosion and stormwater management 
structures must be installed around the construction 
site. 

- Without 1 1 2 3 4 28 

 
With 1 1 2 3 3 21 

 
Dust emissions - Without 3 3 5 3 4 56 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

Dust suppression measures will be implemented during 
the construction phase to minimise dust generated by 
construction activities. 

With 3 3 5 3 3 42 

 
Loss of land capability — Ensure that appropriate rehabilitation is done after 

construction to ensure that there is little to no change 
in the topography of the site. 
— Where erosion channels form, they must be re-
profiled and top-soiled. The cause of erosion must be 
investigated and addressed. 
— Restrict all activities, materials, equipment and 
persons within the area/s specified. 
— Erect and maintain permanent and/or temporary 
barricading prior to starting construction and remove 
from the site post construction. 
— All excavations must be backfilled to the natural 
surface level. 
— Stockpiles created during the construction phase 
must not remain in the operation phase of the project. 
— All structures comprising the site establishment are 
removed from the site and surrounding areas. 
— All rubble is removed from the site to an approved 
licensed landfill site. 
— All infrastructure will be designed with closure in 
mind 

- Without 3 1 4 5 4 52 

 
With 3 1 4 5 3 39 

 
Alteration of topography — Ensure that appropriate rehabilitation is done after 

construction to ensure that there is little to no change 
in the topography of the site. 
— Where erosion channels form, they must be re-
profiled and top-soiled. The cause of erosion must be 
investigated and addressed. 
— Restrict all activities, materials, equipment and 
persons within the area/s specified. 
— Erect and maintain permanent and/or temporary 
barricading prior to starting construction and remove 
from the site post construction. 
— All excavations must be backfilled to the natural 
surface level. 
— Stockpiles created during the construction phase 
must not remain in the operation phase of the project. 

- Without 3 1 4 5 4 52 

 
With 3 1 4 5 3 39 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

— All structures comprising the site establishment are 
removed from the site and surrounding areas. 
— All rubble is removed from the site to an approved 
licensed landfill site. 
— All infrastructure will be designed with closure in 
mind 

Soil pollution — All construction vehicles, plant, machinery and 
equipment must be properly maintained to prevent 
leaks. 
— Plant and vehicles are to be repaired immediately 
upon developing leaks. 
— Drip trays shall be supplied for all idle vehicles and 
machinery. 
— No repair work may be undertaken on machinery 
onsite or the campsite area. 
— Drip trays are to be utilised during daily greasing and 
re-fuelling of machinery and to catch incidental spills 
and pollutants. 
— Drip trays are to be inspected daily for leaks and 
effectiveness, and emptied when necessary. This is to 
be closely monitored during rain events to prevent 
overflow.  
— Ensure appropriate handling of hazardous 
substances. 
— Keep spill kits onsite and train personnel to use them 
appropriately. 
— Fuels and chemicals must be stored in adequate 
storage facilities that are secure, enclosed and bunded. 

- Without 3 1 4 5 4 52 

 
With 3 1 4 5 3 39 

 

RESOURCE CONSUMPTION           
Electricity consumption Services agreement to be drawn up by the operator and 

the investors. Fair usage and minimisation of over 
usage. Confirmation of power source needs to be in 
place, secured and available. 

- Without 1 2 2 3 4 32 

 
With 1 2 2 3 3 24 

 
Water consumption - Without 5 5 4 5 5 95 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

Water use license to be obtained from DWS. Fair usage 
and care not to over use the water resources. Water 
needs to be brought to the site. 
The water source needs to be secured, guaranteed and 
provided. 

With 5 4 4 5 4 72 

 
Fuel consumption All construction vehicles will be maintained such as to 

operate efficiently. Idling times of machinery to be 
minimised. 

- Without 3 4 5 3 4 60 

 
With 3 4 5 3 3 45 

 
Raw materials consumption Raw materials will be used efficiently. Recycling will be 

implemented on applicable waste streams. 
- Without 3 4 5 4 4 64 

 
With 3 4 5 4 3 48 

 

EFFECTS ON BIODIVERSITY  

        

 
Loss of habitat — Ensure that contractors and staff are well trained, 

managed and adhere to the mitigation and 
- Without 3 1 4 5 4 52 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

management measures stipulated in this report. 
— Site clearing is to be limited to only the area 
necessary for carrying out the specified works and the 
destruction of vegetation should be minimised. 
— Move any identified sensitive species to nurseries to 
be maintained. 
— Compile and implement an alien vegetation 
management plan for the entire site. It must be 
incorporated into the Environmental Management 
Programme (particularly the wattle bush). 
— Ensure that topsoil used for rehabilitation is free of 
any weed species. 
— Before any vegetation is removed, a suitably 
qualified person (i.e. on ECO request of a vegetation 
specialist) shall inspect the study area for any 
plant/grass/tree species that could be transplanted to 
other similar/suitable areas. This includes all Red Data 
or Protected or rare plants that may be found during 
the flora site assessment or during construction 
operations. 
— Any medicinal/protected/Red Data flora that will 
have to be removed shall be removed by a suitably 
qualified specialist and relocated. The applicable 
responsible person at the provincial department must 
be notified in the event of such plants being identified, 
who will then advise the ECO regarding what steps 
need to be taken and who will be responsible for the 
relocation and transplantation processes. 
— All invader or exotic plant species must be removed 
from the site and disposed of at a landfill site. 
— Only indigenous floral species (preferably using 
endemic or local species from the area), which are 
water wise and require minimal horticultural practices 
may be used during landscaping and rehabilitation. 
— Remaining indigenous trees (naturally occurring in 
the area) should be retained wherever possible. 

With 3 1 4 5 3 39 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

Loss of fauna — Ensure that contractors and staff are well trained, 
managed and adhere to the mitigation and 
management measures stipulated in this report. 
— Site clearing is to be limited to only the area 
necessary for carrying out the specified works and the 
destruction of vegetation should be minimised. 
— Move any identified sensitive species to nurseries to 
be maintained. 
— Compile and implement an alien vegetation 
management plan for the entire site. It must be 
incorporated into the Environmental Management 
Programme (particularly the wattle bush). 
— Ensure that topsoil used for rehabilitation is free of 
any weed species. 
— Before any vegetation is removed, a suitably 
qualified person (i.e. on ECO request of a vegetation 
specialist) shall inspect the study area for any 
plant/grass/tree species that could be transplanted to 
other similar/suitable areas. This includes all Red Data 
or Protected or rare plants that may be found during 
the flora site assessment or during construction 
operations. 
— Any medicinal/protected/Red Data flora that will 
have to be removed shall be removed by a suitably 
qualified specialist and relocated. The applicable 
responsible person at the provincial department must 

- Without 3 1 4 5 4 52 

 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 288 of 996 
 

Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

be notified in the event of such plants being identified, 
who will then advise the ECO regarding what steps 
need to be taken and who will be responsible for the 
relocation and transplantation processes. 
— All invader or exotic plant species must be removed 
from the site and disposed of at a landfill site. 
— Only indigenous floral species (preferably using 
endemic or local species from the area), which are 
water wise and require minimal horticultural practices 
may be used during landscaping and rehabilitation. 
— Remaining indigenous trees (naturally occurring in 
the area) should be retained wherever possible. 

With 3 1 4 5 3 39 

 
Loss of flora - Without 3 1 4 5 4 52 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

— Ensure that contractors and staff are well trained, 
managed and adhere to the mitigation and 
management measures stipulated in this report. 
— Site clearing is to be limited to only the area 
necessary for carrying out the specified works and the 
destruction of vegetation should be minimised. 
— Move any identified sensitive species to nurseries to 
be maintained. 
— Compile and implement an alien vegetation 
management plan for the entire site. It must be 
incorporated into the Environmental Management 
Programme (particularly the wattle bush). 
— Ensure that topsoil used for rehabilitation is free of 
any weed species. 
— Before any vegetation is removed, a suitably 
qualified person (i.e. on ECO request of a vegetation 
specialist) shall inspect the study area for any 
plant/grass/tree species that could be transplanted to 
other similar/suitable areas. This includes all Red Data 
or Protected or rare plants that may be found during 
the flora site assessment or during construction 
operations. 
— Any medicinal/protected/Red Data flora that will 
have to be removed shall be removed by a suitably 
qualified specialist and relocated. The applicable 
responsible person at the provincial department must 
be notified in the event of such plants being identified, 
who will then advise the ECO regarding what steps 
need to be taken and who will be responsible for the 
relocation and transplantation processes. 
— All invader or exotic plant species must be removed 
from the site and disposed of at a landfill site. 
— Only indigenous floral species (preferably using 
endemic or local species from the area), which are 
water wise and require minimal horticultural practices 
may be used during landscaping and rehabilitation. 
— Remaining indigenous trees (naturally occurring in 
the area) should be retained wherever possible. 

With 3 1 4 5 3 39 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

Degradation of natural 
corridors 

Maintenance as far a possible of the existing vegetation 
cover, drainage and wetlands will ensure that the 
corridors and linkages are not disturbed or broken. 

- Without 3 1 4 5 4 52 

 
With 3 1 4 5 3 39 

 

INDICIDENTS, ACCIDENTS AND POTENTIAL EMERGENCY SITUATIONS  

       

 
Pollution incidents — Use containment mechanisms to contain spills in the 

form of plastic sleeves around the pipes to hold any 
- Without 5 2 4 5 4 64 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

spills until the pipeline is fixed. 
— Compile and implement the conceptual stormwater 
management plan to control the flow of stormwater 
and limit the potential of dirty water from mixing with 
clean water sources. 
— Acquire spill kits to clean up any hydrocarbon or 
chemical spills during construction, operation and 
closure to prevent seepage. 
— All spillage incidents must be reported to the 
responsible site officer as soon as they occur. 
— Oils, greases, diesel and other chemicals will be 
stored in the prescribed manner and within bunded 
areas to prevent surface water contamination. 
— The site should be contoured as according to the 
conceptual stormwater management plan to allow for 
surface water to readily drain away and to prevent 
ponding of water anywhere within the site. 
— All stormwater generated by the medium to high risk 
contamination ‘dirty’ areas must not be allowed to 
discharge into the surrounding environment. 
— Vehicles must be continuously maintained to ensure 
the number of hydrocarbon leaks is kept to a bare 
minimum. 
— No repairs may be undertaken on the site. 
— Any cement mixing shall be completed on 
impervious hardstanding surfaces to prevent spillage to 
the environment. 
— Separate dirty and clean water by implementing 
clean and dirty water systems/structures prior to 
construction to prevent pollution of clean water run-
off. The clean and dirty water systems and structures 
will be properly designed (according to Regulation 704 
of the National Water Act). 

With 5 2 4 5 3 48 

 
Health and safety Health and safety standards will be formulated prior 

to construction and implemented during construction. 
- Without 5 4 5 5 5 95 

 
With 5 4 5 5 4 76 

 

Storage of hydrocarbons 
- Without 5 4 5 5 5 95 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

All hazardous materials will be stored in a bunded and 
lockable area. Material Safety Data Sheet (MSDS) 
sheets will be available for all hazardous products. 

With 5 4 5 5 4 76 

 
Fire Fire and emergency plans will be implemented during 

construction. Adequate firefighting equipment will be 
instituted as recommended. 

- Without 5 4 5 5 5 95 

 
With 5 4 5 5 4 76 

 

SOCIAL           
Visual impact The visual impact of construction activities will be high 

term. Bollards and protective barriers as well as safety 
tape may be utilised around the site. The site will be 
fenced off and kept neat to prevent visual impacts 
associated with waste and pests or rodents. 
Each site specific enterprise inside the SEZ will require 
their own EIA and measures to prevent any visual 
disturbances and keep aesthetics of the site pleasing. 

- Without 5 5 3 3 5 80 

 
With 5 5 3 3 4 64 

 
Safety and security Site security will ensure that the site is secured, and 

only authorised access allowed. Appointment of 
people not to take place on site to reduce a potential 
influx of work seekers. No informal settlers will be 
allowed to establish on site. 

- Without 5 5 3 3 5 80 

 
With 5 5 3 3 4 64 

 
Traffic disruptions — On-site dust control should be implemented on 

unsurfaced roads. 
— All construction related vehicles that will access the 
site must adhere to exhaust emission regulations. 
— A complaints register must be maintained on site 
and made accessible to neighbours and surrounding 
land users. 

- Without 5 4 3 3 5 75 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

— Ensure vehicles are properly maintained so that they 
do not cause air and noise pollution. 
— Fit vehicles with silencers if required to limit the 
noise pollution. 

With 5 4 3 3 4 60 

 
Loss of cultural heritage 

resources 
— Construction activities should be conducted 
carefully and all activities ceased if any archaeological, 
cultural and heritage resources are discovered. The 
South African Heritage Resource Agency (SAHRA) 
should be notified and investigations must be 
conducted before any activities can commence. 
— In the event that any heritage resources are 
discovered, the chance find procedure provided in the 
EMPr should be followed.  
— The suitably qualified and experienced 
Environmental Control Officer (ECO) responsible for 
the construction phase should be made aware of the 
potential occurrence of scientifically-important fossil 
remains within the development footprint. 
— During the construction phase all major clearance 
operations and deeper (> 1 m) excavations should be 
monitored for fossil remains on an on-going basis by 
the ECO. 
— Should substantial fossil remains be encountered at 
surface or exposed during construction, the ECO should 
safeguard these, preferably in situ. 
— Construction activities should be conducted 
carefully and all activities ceased if any archaeological, 
cultural and heritage resources are discovered. The 
South African Heritage Resource Agency (SAHRA) 
should be notified and investigations must be 
conducted before any activities can commence. 

- Without 1 1 3 2 4 28 

 
With 1 1 3 2 1 7 

 
Loss of sense of place The site is currently within a rural bushveld setting with 

game hunting farms surrounding it. The sense of the 
- Without 3 2 5 2 5 60 
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Aspect Mitigation Measures Status Mitigation Reversibility Extent 
(E) 

Duration 
(D) 

Magnitude Probability 
(P) 

Significance 
(E+D+R+M)xP 

whole area will be changed and therefore there will be 
a a massive loss in the overal visual and sensitive 
features of this remote area. Refer to mitigation 
measures under visual and waste. 

With 3 2 5 2 4 48 

 
Change of land use The site is currently within a rural bushveld setting with 

game hunting farms surrounding it. The sense of the 
whole area will be changed and therefore there will be 
a massive loss in the overal visual and sensitive 
features of this remote area. Land use will be changed 
from Agricultural to Industrial zoning. 

- Without 5 3 5 2 5 75 

 
With 5 3 5 2 4 60 

 
Noise — Ensure that vehicles are fitted with noise abatement 

measures in the event that they are noisy. 
— Conduct regular maintenance on vehicles to 
minimise noise and vibrations. 
— Consider only working during regular working hours 
to avoid the use of artificial lighting for construction 
activities. 
— Vehicles must use designated routes to and from the 
site. 

- Without 5 3 3 4 4 60 

 
With 5 3 3 4 3 45 

 

ECONOMIC            
Decline/increase in economy — The project must aim to use local labour in order to 

benefit the local community. 
— Train employees to gain skills they can use in the 
future. 
— Consult with local communities to boost local 
business. 

+ Without 3 2 5 4 4 56 

 
With 3 2 5 4 5 70 

 
Decline/increase in property 

value 
— The project must aim to use local labour in order to 
benefit the local community. 
— Train employees to gain skills they can use in the 
future. 
— Consult with local communities to boost local 
business. 

+ Without 3 2 5 4 4 56 

 
With 3 2 5 4 5 70 

 
Employment — The project must aim to use local labour in order to 

benefit the local community. 
— Train employees to gain skills they can use in the 
future. 
— Consult with local communities to boost local 
business. 

+ Without 3 3 3 2 3 33 

 
With 3 3 3 3 4 48 
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6.2 EIA PHASE IMPACT ASSESSMENT SPECIALIST FINDINGS 

6.2.1 AQUATICS ASSESSMENT 

6.2.1.1 Findings of the aquatics assessment 

In March 2019, a site visit was conducted to delineate the wetlands within the project 
area and determine the current PES and EIS, as well as identify potential impacts that 
the proposed development will have on the existing wetland systems. 

Based on the findings of the field assessment, it is evident that the wetlands and 
freshwater features within the project area consist mostly of pans, ephemeral 
drainage lines and artificial impoundments. The pan or depression wetland HGM 
setting is described as a basin-shaped area with a closed elevation contour that usually 
is not connected to the drainage network (Ellery et al, 2009). Pans can receive water 
both from surface and groundwater flows, which then accumulates in the depression 
owing to a generally impervious underlying layer, which prevents the water draining 
away (Goudie and Thomas, 1985; Marshall and Harmse, 1992). Ephemeral drainage 
systems were also extensive. These systems are fed by surface flows and only flow at 
certain times of the year. Additionally, a number of artificial impoundments that lie 
within drainage lines were also noted and this is attributed to the nature of the land 
use, which are required for the game farming and cattle grazing practices in such an 
arid environment. 

6.2.1.1.1 Pans  

A total of 17 pans, covering a total area of 1.3 ha were observed within the proposed 
project area at the time of the assessment. Pans were observed to be largely 
homogenous within the project area and were relatively small in size. Variances were 
attributed to land use differences and not vegetation or structure. The majority of pans 
were bare, with limited grass cover and surrounded by woody vegetation. Few pans 
were inundated with water at the time of the assessment.  

Grass species that grow in damp areas were noted within the pans. These include: 
Bothriochloa insculpta, Brachiaria deflexa, Echinochloa colona, Digitaria velutina, 
Eragrostis trichophora and Eragrostis rotifer. Other grass species include: Aristida 
adscensionis, Cenchrus ciliaris, Schmidtia pappophoroides and Tragus berteronianus. 

Small trees surrounded the pans include: Colophospermum mopane, Terminalia 
prunioides, Ximenia Americana Vachellia tortilis, Commiphora glandulosa and a few 
individuals of Boscia albitrunca, B. foetida, Combretum apiculatum, and Commiphora 
viminea with small stands of Dichrostachys cinerea. 
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Figure 6-1: Examples of pans located on the proposed project site 

 

6.2.1.1.2 Drainage lines 

An extensive network of drainage lines, covering approximately 296.21 ha, was 
observed within the proposed project area. These ranged from wide, deep, sandy 
ephemeral systems to small rocky features in isolated parts of the proposed project 
area. The addition of dams within drainage lines has resulted in the impoundment of 
water. The drainage lines had very similar species composition to the pans, with the 
addition of Adansonia digitata.  
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Figure 6-2: Examples of drainage lines on the proposed project site 

6.2.1.2 Artificial impoundments 

A number of artificial impoundments were noted within the project area, 
amounting to a total area of 6.23 ha. Most of these were inundated with water, 
but not to a great extent. Utilisation by cattle was high, with cattle being present 
at almost all of the dams.  

Very low graminoid and herbaceous cover was noted around these systems, with 
high levels of trampling as well as notable deterioration of water quality.  
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Figure 6-3: Examples of artificial impoundments on the proposed project site. 

 

The wetland delineations for the project site are illustrated in Figure 6-4. 
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Figure 6-4: Wetland delineation 

6.2.1.2.1 Sensitivity  

Pans were observed to be largely homogenous within the project area. For assessment 
of sensitivity and health, pans were grouped according to land use practices as that 
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aspect was the only differentiation between the pans. The pans situated on Antrobus 
566 (East of N1) were grouped together, as game farming is the current land use. The 
pans situated on the remainder of the farms were grouped together, as cattle grazing 
is the current land use. 

The relevant tools for wetland assessment used in the determination of PES and EIS 
calculations are not intended for use in ephemeral systems or artificial systems (dams) 
and therefore they have not been applied to these systems. 

6.2.1.2.2 Wet-health 

The general features of the identified wetland units within the study area were 
assessed in terms of impacts to the integrity of these systems. Due to the large number 
of pans, these were grouped according to the type of land use for assessment purposes 
(as mentioned above).  

The pans categorised as Category A (Natural) displayed no visible impacts. This was 
attributed to general access restrictions on the farm portion (ANTROBUS 566 – East of 
N1) on which these pans were observed. This is due to the private access of the game 
reserve.  

The main impacts associated with the pans categorised as Category B (Largely natural) 
included heavy grazing activities (remainder of the farms and portions to the west of 
the N1). Cattle-grazing activities were observed to have resulted in impacts such as 
overgrazing, trampling and erosion. Furthermore, impacts to water quality of the 
wetlands associated with the site were expected. These activities have resulted in 
increased sedimentation of the systems due to an increased extent of exposed 
substrate. Sedimentation alters the natural hydrological and geomorphological 
functioning of the wetlands and may have had an impact on aquatic life. The impaired 
water quality may also have resulted from additional loading of phosphates due to the 
presence of cattle and game. 

The PES values are tabulated in Table 6-3 and illustrated in Figure 6-5.  

Table 6-3: Present ecological health scores  

HGM UNIT HYDROLOGICAL 
HEALTH SCORE 

GEOMORPHOLOGICAL 
HEALTH SCORE 

VEGETATION 
HEALTH 
SCORE 

ECOLOGICAL 
HEALTH 
SCORE 

PES 
SCORE 

Pans 
(ANTROBUS 
566 – East 

of N1) 

0 0.1 1.3 0.39 A 

Pans (all 
remaining 

farms) 

1 0.4 3.4 1.51 B 
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Figure 6-5: Present ecological state 

6.2.1.2.3 Ecological importance and sensitivity 

The majority of the pans achieved high biodiversity scores, as they were observed to 
provide habitat for various plant and animal species. Most notably, a number of 
branchiopod crustaceans, which are specially adapted to temporary systems such as 
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pans, were observed to occur within these systems, which has increased the ecological 
importance of these pans.  

Hydrological importance values were low due to the nature of the HGM unit type. The 
isolation of pans from stream networks results in limited flood attenuation and 
streamflow regulation abilities. In non-perennial pans, such as the ones encountered 
in the project area, some of the salts and nutrients that have accumulated over time 
within the pans (such as organic nitrogen, and various phosphate and sulphate salts) 
can be transported by wind, out of the system, and be deposited on the surrounding 
areas, altering the nutrient cycles (Kotze, Marneweck, Batchelor, Lindley, & Collins, 
2005) 

Direct human benefits were moderate. The pans on Farm Antrobus 566 (East of N1) 
have tourism benefits, as well as water for animals, whereas the remainder of the 
farms are utilised for cattle watering and grazing.  

The final EIS scores were High (2.3-2.4). 

Figure 6-6: Ecological importance and sensitivity 
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Table 6-4 indicates the EIS scores for the various HGM Units with EIS scores 
represented visually in Figure 6-6. 

 
Figure 6-6: Ecological importance and sensitivity 
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Table 6-4: EIS scores  

HGM UNIT ECOLOGICAL 
IMPORTANCE 

AND 
SENSITIVITY 

HYDROLOGICAL/FUNCTIONAL 
IMPORTANCE 

DIRECT 
HUMAN 

BENEFITS 

FINAL 
EIS 

SCORE 

FINAL EIS 
CATEGORY 

Pans 
(ANTROBUS 
566 – East 

of N1) 

2.4 0.8 0.7 2.4 High 

Pans (All 
remaining 

farms) 

2.3 0.8 1 2.3 High 

 

6.2.1.3 Buffers 

Wetland buffers are generally required by the DWS, particularly for Water Use Licence 
applications where wetland areas will or may be negatively impacted by a specific 
activity.  

The Buffer Zone Guidelines for Wetlands, Rivers and Estuaries (Macfarlane & Bredin, 
2017) was applied to this project to assist in determining buffers (zones of exclusion) 
for the identified wetlands within the project area. As this project is industrial in 
nature, the land use applied to the buffer is that of Industry and the sub-sector 
Electricity Generation Works was then considered. The sector Mining was also applied, 
with the sub-sector being Plant and Plant Waste from Mining Operations – High Risk 
Activities as there are various plants proposed (ferrochromium, ferromanganese, 
coking coal, carbide, etc.). The application of this sector did not, however, alter the 
buffer width. The wetland buffers calculated for this project are presented in 
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Table 6-5 and illustrated in Figure 6-7. 

 
Figure 6-7: Wetland buffers 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 306 of 996 
 

Table 6-5: Buffer widths 

HGM UNIT BUFFER WIDTH (m) 

Pans (ANTROBUS 566 – East of N1)) 51 

Pans (all remaining farms) 51 

 

It is imperative that all activities within the buffer (other than those provided for in an 
approved Water Use License (WUL) are prohibited. Wetlands and associated buffers 
must be clearly demarcated and avoided wherever possible to protect the integrity of 
the wetlands on site. It is especially important that the buffers are adhered to as the 
SEZ is situated in a CBA 2 area, as well as an ESA 1 area. Additionally, careful attention 
must be paid to any infrastructure that is placed on slopes (predominantly in the south 
of the project area) due to the increased risk for erosion and subsequent 
sedimentation of systems downstream. It is important to ensure erosion does not take 
place, thereby increasing sedimentation within the HGM units. If erosion does occur, 
it is imperative that the erosion is remedied as soon as possible. Mitigation measures 
have been recommended in the impact assessment section of this report. 

The buffer tool was not applied to determine river and drainage line buffers as these 
are not considered wetlands, but it is suggested that all activity is excluded from within 
100 m of any rivers or drainage lines, or from within the 1:100-year floodline. It should 
be noted that these aquatic impact buffers are measured from the boundary of the 
active channel of the watercourse and, as a result, may occur within the regulated area 
of the watercourse (within the riparian area and/or 1:100-year floodline).  

In the absence of any pertinent biodiversity concerns identified, such as a rare species 
with specific habitat requirements, the setback requirements should be amended to 
include hydrological input and any potentially sensitive habitats for species of special 
concern. 

6.2.1.4 Aquatic ecology assessment 

6.2.1.4.1 Site selection 

Co-ordinates of the sampling sites utilised during this investigation (Table 6-6) were 
determined using a Garmin Global Positioning (GPS) device. 
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Figure 6-8: Aquatic sampling sites 
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Table 6-6 provides a brief description of the characteristics observed at each of the 
assessment sites, accompanied by a photograph of each in Table 6-7. 

Table 6-6: Location and description of the aquatic sampling sites assessed  

SITE COORDINATES DESCRIPTION 

LED1 22°39'27.06"S 

29°54'2.39"E 

A pan located on the central 

portion of the Farm Antrobus 566 

and within the proposed project 

area. The site is situated directly 

south of a small holding and a 

dam wall has been constructed 

between the small holding and 

the pan. 

LED2 22°41'21.93"S 

29°53'29.40"E 

An artificial impoundment 

located along a relatively large 

unnamed ephemeral drainage 

line on the central portion of the 

Farm Somme 661. The site was 

utilised for cattle watering at the 

time of the assessment. 

LED3 22°43'37.16"S 

29°53'44.44"E 

An artificial impoundment 

located along an unnamed 

ephemeral drainage line on the 

Farm Lekkerlag 580.  

LED4 22°43'25.12"S 

29°54'3.70"E 

An artificial impoundment 

located along an unnamed 

ephemeral drainage line on the 

Farm Lekkerlag 580. 

LED5 22°38'8.31"S 

29°52'20.84"E 

A pan located on the eastern 

portion of the Farm Van der Bijl 

528 and within the proposed 

project area. The site was utilised 

for cattle watering at the time of 

the assessment. 

LED6 22°38'17.01"S 

29°54'49.70"E 

A pan located along the south 

eastern boundary of the Farm 

Dreyer 526 (adjacent to the R525) 

and within the proposed project 

area.  
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SITE COORDINATES DESCRIPTION 

LED7 22°37'51.95"S 

29°53'57.20"E 

An artificial impoundment 

located on the Farm Dreyer 526 

along an unnamed ephemeral 

drainage line adjacent to the 

R525 on the north-eastern 

portion of the proposed project 

area. Access to this site was 

restricted and thus only a visual 

assessment was possible. The site 

was utilised for cattle watering at 

the time of the assessment. 

LED8 22°38'52.31"S 

29°55'49.11"E 

An artificial impoundment 

located along an unnamed 

ephemeral drainage line situated 

approximately 800 m east of the 

proposed project area. While not 

within the project boundary, the 

site is regarded as representative 

of the freshwater resources 

present within and in the vicinity 

of the proposed project. 

LED9 22°39'46.86"S 

29°55'18.51"E 

A pan situated within the 

proposed project area on the 

Farm Antrobus 566 and east of 

the N1. 

LED10 22°39'31.52"S 

29°49'59.19"E 

An unnamed ephemeral drainage 

line situated on the north-

western portion of the proposed 

project area and on the Farm Van 

der Bijl 528 draining the proposed 

project area in a north-eastern 

direction. 
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SITE COORDINATES DESCRIPTION 

LED11 22°38'42.80"S 

29°51'57.08"E 

An unnamed ephemeral drainage 

line situated on the northern 

portion of the proposed project 

area on the Farm Van der Bijl 528 

and draining the proposed 

project area in a north-western 

direction. 

LED12 22°43'25.98"S 

29°53'42.70"E 

An unnamed ephemeral drainage 

line situated on the southern 

portion of the proposed project 

area on the Farm Lekkerlag 580 

and draining the proposed 

project area in a southern 

direction. 

LED13 22°31'42.27"S 

29°53'31.93"E 

Located along the mainstem Sand 

River, downstream of the 

proposed project area and any of 

the associated drainage. 

LED14 22°33'47.77"S 

29°46'8.92"E 

Located upstream of the 

proposed project area along the 

mainstem Sand River, directly 

downstream of the bridge coming 

from the town of Mopane. 

 

The visual assessment and site characteristics are shown in Table 6-7. 
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Table 6-7: Visual assessment and site characteristics 

SAMPLING 
SITE 

ATTRIBUTES PHOTOGRAPHS SAMPLING 
SITE 

ATTRIBUTES PHOTOGRAPHS 

LED1 Substrate Mud deposits 
and aquatic 
vegetation. 

Isolated algal 
proliferation. 

 

LED2 Substrate Mud and sand 
deposits, 

some algal 
proliferation 

noted. 

 

Depth profiles Very shallow, 
<0.5 m deep 

Depth profiles Relatively 
shallow, 0.5 

m in the 
deeper areas 

of the 
impoundment 

Flow 
condition 

Standing/still Flow 
condition 

Standing/still 

Riparian zone 
characteristics 

Woody 
riparian zone 

with a 
relatively well 

vegetated 
understory 
comprising 

small shrubs 
and grasses. 

Riparian zone 
characteristics 

Woody 
riparian zone, 

however, 
bankside 

vegetation 
was absent. 

Water clarity 
and odour 

Clear, no 
odour 

Water clarity 
and odour 

Opaque, no 
odour 

LED3 Substrate Mud and sand 
deposites, 

isolated algal 
blooms 

observed. 

 

LED4 Substrate Mud 

 

Depth profiles Relatively 
shallow, 0.5 

m in the 
deeper areas 

of the 
impoundment 

Depth profiles <0.25 m 

Flow 
condition 

Standing/still Flow 
condition 

Standing/still 
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SAMPLING 
SITE 

ATTRIBUTES PHOTOGRAPHS SAMPLING 
SITE 

ATTRIBUTES PHOTOGRAPHS 

Riparian zone 
characteristics 

Woody 
riparian zone, 

however, 
bankside 

vegetation 
was absent. 

Riparian zone 
characteristics 

Woody 
riparian zone, 

however, 
bankside 

vegetation 
was absent. 

Water clarity 
and odour 

Opaque, no 
odour 

Water clarity 
and odour 

Opaque, no 
odour 

LED5 Substrate Mud deposits 
and aquatic 
vegetation. 

 

LED6 Substrate Mud and sand 
deposits and 

aquatic 
vegetation. 
Moderate 

algal 
proliferation 

observed 

 

Depth profiles 0.25 – 0.5 m Depth profiles 0.25 – 0.5 m 

Flow 
condition 

Standing/still Flow 
condition 

Standing/still 

Riparian zone 
characteristics 

Woody 
riparian zone 

with a 
relatively well 

vegetated 
understory 
comprising 

small shrubs 
and grasses. 

Riparian zone 
characteristics 

Woody 
riparian zone. 
Large areas of 

bare soil. 
Grasses and 

sedges 
observed in 

closer 
proximity to 

water. 
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SAMPLING 
SITE 

ATTRIBUTES PHOTOGRAPHS SAMPLING 
SITE 

ATTRIBUTES PHOTOGRAPHS 

Water clarity 
and odour 

Opaque, no 
odour 

Water clarity 
and odour 

Discoloured, 
no odour 

LED7 Substrate Mud and sand 

 

LED8 Substrate Mud deposits 

 

Depth profiles Unknown Depth profiles Relatively 
shallow, 

0.5  m in the 
deeper areas 

of the 
impoundment 

Flow 
condition 

Standing/still Flow 
condition 

Standing/still 

Riparian zone 
characteristics 

Woody 
riparian zone, 

however, 
bankside 

vegetation 
was largely 

absent. 

Riparian zone 
characteristics 

Woody 
riparian zone, 

however, 
bankside 

vegetation 
was absent. 

Water clarity 
and odour 

Opaque, no 
odour 

Water clarity 
and odour 

Opaque, no 
odour 

LED9 Substrate Mud, grasses 
and sedges 

LED10 Substrate Alluvial sand 
deposits 

Depth profiles <0.25 m Depth profiles NA 

Flow 
condition 

Standing/still Flow 
condition 

NA 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 314 of 996 
 

SAMPLING 
SITE 

ATTRIBUTES PHOTOGRAPHS SAMPLING 
SITE 

ATTRIBUTES PHOTOGRAPHS 

Riparian zone 
characteristics 

Woody 
riparian zone 
with a grassy 
understory 

 

Riparian zone 
characteristics 

Woody 
riparian zone, 

bankside 
vegetation 

absent 

 Water clarity 
and odour 

Opaque, no 
odour 

Water clarity 
and odour 

NA 

LED11 Substrate Alluvial sand 
deposits 

 

LED12 Substrate Alluvial sand 
deposits 

 

Depth profiles NA Depth profiles NA 

Flow 
condition 

NA Flow 
condition 

NA 

Riparian zone 
characteristics 

Woody 
riparian zone, 

scattered 
shrubs and 

grasses 

Riparian zone 
characteristics 

Woody 
riparian zone, 

scattered 
shrubs and 

grasses 

Water clarity 
and odour 

NA Water clarity 
and odour 

NA 

LED13 Substrate Alluvial sand 
deposits 

 

LED14 Substrate Alluvial sand 
deposits 

 

Depth profiles NA Depth profiles NA 

Flow 
condition 

NA Flow 
condition 

NA 

Riparian zone 
characteristics 

Woody 
riparian zone, 
reeds, sedges, 

shrubs and 
grasses 

Riparian zone 
characteristics 

Woody 
riparian zone, 
reeds, sedges, 

shrubs and 
grasses 

Water clarity 
and odour 

NA Water clarity 
and odour 

NA 

*NA = Not Applicable 

 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 315 of 996 
 

6.2.1.4.2 In-situ water quality  

Of the 14 aquatic sampling sites assessed, in-situ water quality was collected at six of 

the pans and artificial impoundments, where surface water was observed during the 

March 2019 aquatic assessment. Water quality at the remaining sites could not be 

collected due to a range of factors, including absence or lack of sufficient surface water 

(i.e. the semi-arid nature of the proposed project area), access restrictions and safety 

considerations. Table 6-8 provides the in-situ water quality data obtained. 

Table 6-8: In-situ water quality variables recorded at each of the sites assessed during the March 
2019 aquatic assessment  

SITE TEMP. 

(°C) 

pH ELECTRICAL 

CONDUCTIVITY 

(µS/cm) 

DISSOLVED OXYGEN 

(mg/l) (% sat.) 

LED2 31.2 7.55 58.7 2.86 37.6 

LED3 29.8 7.37 69.7 2.96 24.4 

LED5 31.7 9.30 208.0 1.81 24.6 

LED6 30.1 7.78 56.8 1.39 18.1 

LED8 22.7 6.57 27.3 1.65 23.2 

LED9 24.8 6.71 64.8 1.25 15.3 

 

Temperature ranges recorded at each of the sampling sites were regarded as natural 

in relation to both the diurnal and seasonal timings of each site surveyed. 

Most aquatic systems within South Africa are relatively well-buffered, as a result of 

dissolved bicarbonate/carbonate ions originating from exposed geological formations 

and atmospheric deposits, and as such, most of the stereotypical systems usually 

exhibit close-to-neutral pH levels (i.e. pH 6-8; Department of Water Affairs and 

Forestry (DWAF), 1996; Dallas & Day, 2004). Thus, the pH values observed at all of the 

sites surveyed (with the exception of LED5 which had a pH of 9.30), were regarded as 

within the natural ranges expected for a water body in South Africa.  

Upon further investigation, literature reveals that the water quality within the 

Limpopo WMA is largely dependent on the interaction of water with its geological 

environment, leading to varying water quality variables in specific geological 

environments (DWAF, 2003). In light of the wetland nature of LED5 (a pan), it is likely 

that this system would be largely groundwater fed in relation to the artificial 
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impoundments observed (LED2, LED3, LED6 and LED8), which are largely surface water 

fed, and this may be considered a potential driver of the elevated pH observed. It 

should be noted that extreme rates of photosynthesis, whether natural or as a result 

of eutrophication, have been commonly observed to cause alkaline pH values in 

standing waters (Dallas & Day, 2004). The potential for the occurrence of this 

phenomenon at LED5 is supported by the observation of well vegetated banks and 

extensive aquatic vegetation, as well as the elevated electrical conductivity observed 

at this site, both of which were absent at each of the artificial impoundments. 

Similarly, with the exception of that observed at LED5, the electrical conductivity 

recorded at each of the sites may be regarded as relatively low. This was attributed to 

the breakdown and decay of plant material, as well as the addition of organic matter 

associated with livestock watering. 

Dissolved oxygen saturation levels of 80-20% are considered necessary to protect all 

life stages of the vast majority of aquatic organisms that are endemic (or adapted) to 

inhabiting aerobic warm water habitats (Department of Water Affairs and Forestry, 

1996). In light of this expected range, the dissolved oxygen saturation levels fell well 

below the accepted range. All of the pans and artificial impoundments assessed 

present an innate limitation to a diversity of habitats and flows (comprising of 

standing/still water bodies of variable depths throughout the proposed project area) 

and dissolved oxygen levels are expected to be low. Furthermore, the solubility of 

oxygen in water is inversely related to temperature (Dallas & Day, 2004), which may 

have been a factor contributing to the low dissolved oxygen concentrations observed 

at each of the sites.  

6.2.1.4.3 Index of Habitat Integrity, Version 2 

The ephemeral systems identified within the proposed project area were not deemed 

to be suitable for the application of the IHI due to its applicability to permanent river 

systems (C. J. Kleynhans, 2007). A low confidence assessment was undertaken for the 

portions of the main stem Sand River, which could not be accessed due to the presence 

of fence lines and privately-owned properties immediately adjacent to the river. 

For the purposes of the present study, the habitat unit assessed comprised of the main 

stem Sand River between sites LED14 and LED13 along the A71K-00031 SQR.  

Typical habitat of the Sand River was dominated by sandy substrates within a wide 

seasonal channel (mostly alluvial) with isolated pools and shallow areas71. Due to the 

lack of surface water observed at either site LED14 or LED13 at the time of the 

 
71 While no pools or shallow water areas were observed at either LED14 or LED13 at the time of the assessment, a 
review of aerial imagery between these two sites suggests the presence in isolated areas along this portion of the 
Sand River. 
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assessment, selected assessment criteria relating to the instream habitat conditions 

along the main-stem Sand River were not determined in the field. Thus, criteria such 

as the physico-chemical parameter, were weighted based on the desktop information 

provided in the PESEIS database compiled by the Department of Water and Sanitation 

(2014).   

The instream component was determined to represent moderately modified 

conditions (Ecological Category C), while the riparian component was determined to 

represent largely natural to moderately modified conditions (Ecological Category B/C).  

Table 6-9: Index for Habitat Integrity (IHI) values obtained for the upstream and downstream sites 
on the main stem Sand River. 

REACH COMPONENT IHI 

(%) 

ECOLOGICAL 

CATEGORY 

MAJOR IMPACTS 

Sand River Instream 

Habitat 

75.1 C - Water abstraction was 

flagged as a large impact due 

to irrigation schemes (i.e. 

pivot arms) in close proximity 

to the river. 

- Moderate impacts to physico-

chemical water quality was 

identified based on the 

information provided in the 

PESEIS database area 

(Department of Water and 

Sanitation, 2014).   

- Small impacts relating to bed 

and channel modifications 

were related to the increased 

incidence of cultivation 

observed in some areas. 

Riparian 

Habitat 

77.1 B/C - Large impact due to 

vegetation removal for 

agriculture in the upper 

section of the reach assessed. 

- Small impacts related to bank 

erosion due to cattle watering 

were observed. 

- Water abstraction is likely to 

have resulted in moderate 

impacts to the riparian zone 

due to loss of sub-surface 

water supply, which has the 
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REACH COMPONENT IHI 

(%) 

ECOLOGICAL 

CATEGORY 

MAJOR IMPACTS 

potential to result in moisture 

stress and loss of vegetation 

integrity. 

6.2.1.4.4 Invertebrate Habitat Assessment System 

The Invertebrate Habitat Assessment System (IHAS, Version 2.2), developed by 

McMillan (1998), has routinely been used in conjunction with the SASS5 approach as 

a measure of variability in the quantity and quality of representative aquatic 

macroinvertebrate biotopes available during sampling. However, the IHAS could not 

be applied at the time of the March 2019 aquatic field assessment, as it is restricted 

for application within flowing systems and therefore it was not deemed to be 

appropriate for use within any of the pans and artificial impoundments sampled. 

6.2.1.4.5 South African Scoring System, Version 5 

Non-perennial rivers are ecosystems that place extreme stress on the organisms 
inhabiting them by exhibiting highly variable physical and chemical attributes, of which 
the most obvious is the unpredictable and highly variable flow patterns of the 
watercourses themselves (Rossouw et al., 2005). Consequently, only biota with 
specific coping mechanisms and/or a wide tolerance of water quality impairment can 
survive in these systems. The ability to rapidly recolonise a dry system once re-
inundation has occurred is one such mechanism that many macroinvertebrate taxa 
have developed to help to ensure survival. These specialised strategies vary widely 
between families, but the three main sources of re-colonisation originate from 
previously laid resting eggs, invertebrate forms capable of aestivation, and eggs laid 
by flying adults immediately after re-inundation (Harrison, 1966). However, in systems 
with constructed dams or weirs, sections of this system remain inundated for 
extended periods (i.e. Sites LED2, LED3, LED6 and LED8) and as a result, these systems 
often serve as ‘refugia’ for previously established aquatic biota during the dry season 
and facilitate a more efficient re-colonisation process.   

The re-colonisation of non-perennial watercourses by aquatic macroinvertebrates 
families are few. However, according to Rossouw et al. (2005) and Harrison (1966), 
early colonisers include Chironomidae (Midges), Oligochaeta (Earthworms), Simulidae 
(Black Flies), small crustaceans and small insect larvae, while species typical of 
permanent streams only returned within one month of re-inundation in standing pools 
and within 4-6 weeks in flowing streams (Rossouw et al., 2005). 

At this stage, it is important to note that the application of the SASS5 Index within non-
perennial watercourses and/or impoundments should be interpreted with caution, as 
the assessment index was primarily designed to be used exclusively within flowing 
systems. Nevertheless, for the purpose of using a standardised sampling approach the 
SASS5 method was deemed sufficient for the determination of the baseline macro-
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invertebrate community assemblages within the pans and artificial impoundments 
assessed 

Historical data and specialist knowledge was used to compile an expected species list 
for aquatic macro-invertebrates in the main stem Sand River, whereby 37 different 
macroinvertebrate taxa were identified as likely to occur within the proposed project 
area (Department of Water and Sanitation, 2014). In total, 16 families were observed 
within the proposed project area, which comprised of a total of four pans and artificial 
impoundments where surface water and available habitat was considered suitable for 
sampling, namely LED2, LED3, LED5, and LED6. These are indicated in Table 6-10.  

Table 6-10: Expected and observed aquatic macroinvertebrate taxa associated with the 
watercourses in the vicinity of the proposed project area. 

EXPECTED SPECIES OBSERVED SPECIES 

 LED2 LED3 LED5 LED6 

Turbellaria     

Oligochaeta     

Hirudinea     

Potamonautidae*     

Atyidae     

Hydracarina   X X 

Baetidae   X X 

Caenidae     

Coenagrionidae   X  

Aeshnidae    X 

Lestidae    X 

Corduliidae    X 

Gomphidae     

Libellulidae X   X 

Belostomatidae*  X  X 

Corixidae*   X X 

Gerridae*   X X 

Hydrometridae*     

Naucoridae* X   X 

Nepidae*     

Notonectidae* X X X X 

Pleidae*     

Veliidae*   X X 
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EXPECTED SPECIES OBSERVED SPECIES 

Hydropsychidae     

Leptoceridae     

Dytiscidae*  X X  

Gyrinidae*     

Hydrophilidae*     

Ceratopogonidae     

Chironomidae    X 

Culicidae*   X  

Muscidae     

Tabanidae     

Tipulidae     

Ancylidae     

Lymnaeidae*     

Physidae*    X 

* = Air-breathers 

 

Of the 17 species observed, nine are air-breathers, meaning that these species are not 
reliant on dissolved oxygen within the water column to ensure their survival and are 
thus more tolerant of low levels of dissolved oxygen, which is often typical of 
standing/still water systems, such as pans or artificial impoundments. However, some 
more sensitive species such as Hydracarina, Aeshnidae, Lestidae and Corduliidae serve 
as an indication that conditions are adequate for maintaining a relatively high degree 
of biodiversity despite the limited surface water and habitat diversity observed. 

In addition, various branchiopod crustacean families were observed in large numbers 
at all of the sites sampled during the March 2019 aquatic field survey. These 
branchiopods have developed life strategies and unique adaptations that allow them 
to cope with harsh environments (regular desiccation; Ferreira, Wepener, & van 
Vuren, 2011). They produce eggs that are resistant to desiccation, have short life-
cycles, grow rapidly and reproduce early. As such, they are usually restricted to these 
temporary ecosystems and are allopatric (i.e. not always occurring; Ferreira et al., 
2011). It is thus often easy to overlook the presence of these species. The branchiopod 
species observed included large numbers of Anostraca (Fairy Shrimps), fewer numbers 
of Triopsidae (Tadpole Shrimps) and isolated Conchostraca (Clam Shrimps) and as a 
result, a greater level of biodiversity was shown to be supported within the egg banks 
contained within the sediments of the pans and artificial impoundments throughout 
the site. 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 321 of 996 
 

 
Figure 6-9: Branchiopod crustaceans observed within the 

proposed project area – Triopsidae (Tadpole Shrimps, 
left) and Anostraca (Fairy Shrimps) and Conchostraca 
(Clam Shrimps, right) 

6.2.1.4.6 Macroinvertebrate Response Assessment Index (MIRAI)  

Due to the dry conditions observed at the time of the survey and the inappropriate 

application of SASS5 Index within the pans and artificial impoundments assessed, no 

PES could be determined, as the application of the MIRAI is intended exclusively for 

application within flowing systems. 

6.2.1.4.7 Fish Response Assessment Index  

A total of 18 fish species were expected to occur in the vicinity of the proposed project 

area (Department of Water and Sanitation, 2014).  However, no fish were collected at 

the time of the field survey carried out in March 2019 (Table 6-11). 

Table 6-11: Expected fish species in the Sand River 

FISH SPECIES COMMON NAME CONSERVATION STATUS 

(DARWALL ET AL., 2009) 

Enteromius mattozi Papermouth Least Concern 

Enteromius paludinosus Straightfin Barb Least Concern 

Enteromius toppini East Coast Barb Least Concern 

Enteromius trimaculatus Threespot barb Least Concern 

Enteromius unitaeniatus Longbeard Barb Least Concern 

Enteromius viviparus Bowstripe Barb Least Concern 

Clarias gariepinus African Catfish Least Concern 

Chiloglanis paratus Sawfin Suckermouth Least Concern 

Labeo cylindricus Redeye Labeo Least Concern 

Labeo molybdinus Leaden Labeo Least Concern 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 322 of 996 
 

FISH SPECIES COMMON NAME CONSERVATION STATUS 

(DARWALL ET AL., 2009) 

Labeo rosae Rednose Labeo Least Concern 

Labeo ruddi Silver Labeo Least Concern 

Labeobarbus marequensis Lowveld largescale 
Yellowfish 

Least Concern 

Micralestes acutidens Sharptooth Tetra Least Concern 

Mesobola brevianalis River Sardine Least Concern 

Oreochromis mossambicus Mozambique Tilapia Near Threatened 

Pseudocrenilabrus 
philander 

Southern Mouthbrooder Not Evaluated 

Schilbe intermedius Butter Catfish Least Concern 

 

It is envisaged, however, that the majority of the aforementioned fish species will be 

limited to the main stem Sand River during periods of inundation, where some areas 

of surface water and sufficient habitat cover are likely to be present. It is unlikely that 

the majority of the larger species would occur within the proposed project area due to 

the largely ephemeral nature of the watercourses and drainage lines observed. 

Furthermore, in the unlikely event that some of the listed fish species were to occur 

within the proposed project area, it is suspected that these would most likely have 

migrated further downstream (where possible) to find refuge within isolated pools 

and/or inundated impoundments, or alternatively have died due to a lack of surface 

water and available habitat.  

In light of the dry conditions of the ephemeral watercourses and drainage lines and 

lack of any fish species observed in the pans and artificial impoundments assessed, the 

application of the FRAI was not deemed to be necessary and as such, no PES could be 

determined. 

6.2.1.4.8 Ecostatus4 1.02 Model 

The EcoStatus4 1.02 Model allows for the provision of an integrated ecological state 
representing the drivers (hydrology, geomorphology, physico-chemical) and responses 
(fish, aquatic invertebrates and riparian vegetation; Kleynhans & Louw, 2008).  

However, as no PES could determine for each of the biological components at the time 
of the survey due to the nature of the systems present within the proposed project 
area, no integrated EcoStatus could be determined. Nonetheless, it should be noted 
that the conditions observed at the time of the survey were deemed natural and 
representative of the region. Thus, for the purpose of determining a PES at the time of 
the survey, the available desktop data as provided in the PESEIS (Department of Water 
and Sanitation, 2014)  indicates that the main stem Sand River (SQR A71K-00031) is 
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representative of a moderately modified condition (Ecological Category C). This is 
comparable to the scores obtained in the IHI assessment.  

6.2.1.5 Impact assessment 

Impacts during the construction phase include those associated with site access and 
construction activities such as site clearing, soil disturbance, crossing of wetlands and 
watercourses, increased vehicular movement, stockpiling of topsoils, storage and 
dumping of building materials associated with the construction of the various 
industrial plants, as well as construction activities within each of the infrastructure 
footprints. The main impacts resulting from this include complete degradation of 
habitat through the physical removal/destruction of wetland vegetation, soil 
compaction, surface hardening, loss of catchment yield and fragmentation of the 
ephemeral drainage lines and watercourses observed.  

These impacts have the potential to result in further severe impacts in terms of erosion 
due to the creation of sheet run-off from hardened surfaces and areas where 
vegetation removal and clearing has occurred. This in turn may result in the increased 
potential for sedimentation of the downstream freshwater resources (i.e. The Sand 
River and its associated tributaries). Impacts to water quality may occur due to 
contamination from hydrocarbons and building materials. 

Table 6-12: Impact assessment parameter ratings for the construction phase – site access and 
construction 

Dimension Rating Motivation Significance 

Activity and Interaction: Site clearance and construction of man-made structures within the Musina-Makhado 
SEZ wetland habitat and river catchment  

Impact Description:  

▪ Direct loss of wetland and other freshwater habitat for infrastructure and the various proposed 

activities; 

▪ Loss of connectivity (cutting off drainage lines); 

▪ Surface hardening and loss of catchment yield; 

▪ Onset of erosion; 

▪ Sedimentation and the potential for the establishment of alien hydrophytic and terrestrial plant 

species; 

▪ Deterioration of wetland PES and provision of ecosystem services; and 

▪ Loss of biodiversity. 

Prior to Mitigation/Management 

Duration Permanent (7) The direct loss of pans and drainage lines is 
irreversible, even with management, and will 
remain after the life of the project. 

-112 

Major (negative) 

Extent Local (3) Increased erosion and general scouring due 
to surface hardening. Loss of catchment yield 
due to construction of infrastructure and 
degraded habitat will affect the immediate 
watercourses. Loss of pans is local as these 
are only small in size.  
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Dimension Rating Motivation Significance 

Intensity x type 
of impact 

Irreplaceable loss 
of moderately to 
highly sensitive 
environments (6) 

The removal of pans is an irreplaceable loss, 
especially in an area that is water scarce. 

Probability Definite (7) Impacts to the wetlands present are 
considered definite if pans are replaced with 
infrastructure.  

Nature Negative 

Mitigation/Management Actions 

Design the footprint of the infrastructure so as not to fall within the pans and drainage lines or their buffers. 
The following should be adhered to: 

▪ Construction should take place during the dry season to minimise run-off;  

▪ Ensure construction activities are limited to the project footprint and that no vehicles are allowed to 

drive indiscriminately around the proposed Project area; 

▪ Sequential removal of the vegetation should take place (not all vegetation immediately); 

▪ Revegetate the construction footprint and vehicular pathways as soon as possible; 

▪ Stormwater should be diverted from construction activities and managed in such a manner to 

disperse run-off and prevent the concentration of stormwater flow; 

▪ Implement and maintain an alien vegetation management programme. This must be put in place so 

as to prevent further encroachment by invasive species as a result of disturbance to the surrounding 

terrestrial zones; and 

▪ Active rehabilitation, re-sloping, and re-vegetation of disturbed areas immediately after 

construction. 

Post-Mitigation 

Duration Project Life (5) The impact will cease after the life of the 
project. 

-55 

Minor (negative) 

 Extent Local (3) Degraded habitat and loss of catchment yield 
will affect the immediate watercourses. 

Intensity x type 
of impact 

Moderate 
environmental 
effects (3) 

Due to the flat terrain and nature of the 
systems (mostly pans and ephemeral 
drainage lines), should appropriate 
management or mitigation measures be 
employed, activities could be reduced to 
moderate medium-term impacts. 

Probability Likely (5) Should appropriate precautionary measures 
be implemented, further impacts to the 
wetlands present may be reduced to likely. 

Nature Negative 

Activity and Interaction: Stockpiling and storage of construction materials 

Impact Description:  

▪ Soil compaction and loss of freshwater habitat areas; 

▪ Onset of erosion; 

▪ Sedimentation and the potential for the establishment of alien hydrophytic and terrestrial plant 

species; and 

▪ Deterioration of wetland PES and loss of the provision of ecosystem services. 

Prior to Mitigation/Management 
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Dimension Rating Motivation Significance 

Duration Beyond project 
life and 
potentially 
irreversible even 
with 
management (6) 

The compaction of soils has the potential to 
result in irreversible losses in soil capabilities. 

-65 

Minor (negative) 

 
 

Extent Municipal (4) Increased erosion and general scouring from 
sedimentation, as well as degraded habitat 
due to water quality deterioration has the 
potential to affect the municipal 
watercourses (I.e. Sand River and 
groundwater supplies). 

Intensity x type 
of impact 

Moderate 
environmental 
effects (3) 

Due to the flat terrain and nature of the 
systems (mostly pans and ephemeral 
drainage lines), should no management or 
mitigation measures be employed, activities 
could result in moderate medium-term 
impacts. 

Probability Likely (5) Should no precautionary measures be 
implemented, further impacts to the 
wetlands present are considered likely. 

Nature Negative 

Mitigation/Management Actions 

▪ Revegetate the construction footprint and vehicular pathways as soon as possible; 

▪ Ensure all stockpiles are within the construction footprint and ensure vehicles remain on demarcated 

roads; 

▪ Stormwater should be diverted from construction activities and managed in such a manner to 

disperse run-off and prevent the concentration of stormwater flow; 

▪ Construction should take place during the dry season to minimise run-off; and 

▪ Sequential removal of the vegetation should take place (not all vegetation immediately). 

Post-Mitigation 

Duration Short term (2) The impact will cease after construction has 
been completed and any leftover material 
has been removed. 

-24 

Negligible 
(negative) 

Extent Limited (2) Impacts will be limited only to the local area 
and will be rehabilitated accordingly on 
completion of the decommissioning phase. 

Intensity x type 
of impact 

Minor effects on 
the biological or 
physical 
environment (2) 

Should the appropriate precautions and 
management or mitigation measures be 
employed, the project could result in only a 
minor ecological impact to the wetland 
systems present. 

Probability Probable (4) Should the proposed project proceed, 
impacts to the ecological integrity of the 
systems present are still considered 
probable. 

Nature  
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6.2.1.5.1 General Construction Phase Mitigation Measures 

• Ensure a soil management programme is implemented and maintained to 
minimise erosion and sedimentation. 

• An appropriate dirty and clean water separation system should be in place 
before activities commence. 

• During the construction phase, erosion berms should be installed on roadways 
and downstream of stockpiles to prevent gully formation and siltation of the 
freshwater resources. The following points should serve to guide the 
placement of erosion berms:   

o Where the track has a slope of less than 2%, berms every 50 m should be 
installed. 

o Where the track slopes between 2% and 10%, berms every 25 m should 
be installed. 

o Where the track slopes between 10%-15%, berms every 20 m should be 
installed. 

o Where the track has slope greater than 15%, berms every 10 m should be 
installed.  

o Limit the footprint area of the construction activities to what is essential 
to minimise impacts as a result of vegetation clearing and compaction of 
soils (all areas but critically so in wetland areas). 

o If it is unavoidable that any of the pans or ephemeral drainage lines 
present (not withstanding those already accounted for in the proposed 
activities) will be affected, disturbance must be minimised and suitably 
rehabilitated. 

o Ensure that no incision and canalisation of the pans and ephemeral 
drainage lines present takes place. 

o All erosion noted within the construction footprint should be remedied 
immediately and included as part of an ongoing rehabilitation plan. 

o Actively rehabilitate, re-slope, and re-vegetate disturbed areas 
immediately after construction. 

o All soils compacted because of construction activities should be 
ripped/scarified (<300 mm) and profiled. 

o Implement and maintain a suitable Alien Invasive Plant (AIP) control 
programme to prevent further encroachment because of disturbance to 
the surrounding terrestrial zones. 

o Permit only essential personnel within the assigned buffers for all 
freshwater features identified. 

o No unnecessary crossing of the wetland features and their associated 
buffers should take place and the substrate conditions of the wetlands 
and downstream stream connectivity must be maintained. 

o No material may be dumped or stockpiled within any rivers, tributaries 
or drainage lines. 

o No vehicles or heavy machinery may be allowed to drive indiscriminately 
within any wetland or instream areas and their associated zones of 
regulation (notwithstanding those areas to be directly impacted upon as 
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a result of the proposed activities). All vehicles must remain on 
demarcated roads and within the construction footprint. 

o All vehicles must be regularly inspected for leaks. 
o Re-fueling must take place at a diesel facility, on a sealed surface area 

away from wetlands to prevent ingress of hydrocarbons into topsoil. 
o All hydrocarbon spills should be immediately cleaned up and treated 

accordingly. 
o Wetlands should be monitored quarterly during construction. 
o Appropriate sanitary facilities must be provided for the duration of the 

construction activities and all waste must be removed to an appropriate 
waste facility. 

6.2.1.5.2 Operational phase 

Operational phase impact description  
The main activities during the operational phase that could result in impacts to the 
freshwater ecology of the area are associated with operation of the industrial plants, 
and the production of liquid effluents and solid wastes. Additional potential impacts 
include compaction of soils and hardening of surfaces, loss of catchment yield and 
surface water recharge, erosion and sedimentation, the potential loss of biodiversity 
and habitat, loss of natural migration routes for instream fauna and further 
fragmentation of the systems present.  

Further to this, the potential for ongoing contamination of the freshwater resources 
present are deemed likely based on the ingress of hydrocarbons associated with 
increased vehicular activity. Removal of indigenous vegetation is likely to give rise to 
an increased potential for encroachment by robust pioneer species and AIPs, further 
altering the natural vegetation profiles of the freshwater resources encountered in the 
vicinity of the project footprint.  

Hardened surfaces have the potential to result in sheet run-off and there is likely to be 
a loss in wetland service provision. Storage of water and water supply, which is an 
important service, provided by wetlands in this area, will be compromised. Further 
alterations to the natural flow regimes will take place and are likely to result in the 
creation of preferential flow paths over time, which may give rise to erosion and 
sedimentation, thus affecting the drainage patterns and, in turn, the downstream 
resources.  

The potential impacts to the freshwater ecology identified during the operational 
phase are detailed in the table below. 
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Table 6-13: Impact assessment parameter ratings for the operational phase – operation of 
infrastructure 

Dimension Rating Motivation Significance 

Activity and Interactions: Surface operation activities 

Impact description: Ongoing contamination of the freshwater resources is deemed likely based on the ingress 
of hydrocarbons associated with increased vehicular activity and contamination from the industrial plant. 
Additional potential impacts include compaction of soils and hardening of surfaces, loss of catchment yield and 
surface water recharge, erosion and sedimentation, the potential loss of biodiversity and habitat, loss of natural 
migration routes for instream fauna and further fragmentation of the systems present.  

Prior to Mitigation/Management 

Duration Project Life (5) The impact will cease after the project has been 
completed. 

-120 

Major 

(negative) Extent Regional (5) Increased erosion and general scouring from 
sedimentation, as well as degraded habitat due 
to water quality deterioration will affect the 
regional watercourses. 

Intensity x type 
of impact 

Serious 
environmental 
impacts (5) 

Due to the high density and nature of the SEZ, 
activities could result in serious impacts to 
sensitive environments. 

Probability Almost certain (6) Should no precautionary measures be 
implemented, further impacts to the wetlands 
present are considered almost certain. 

Nature Negative  

Mitigation/Management Actions 

▪ Appropriate stormwater and waste water systems must be in place; 

▪ Incidents of erosion should be remedied as soon as possible; 

▪ Any pollutants should be removed to reduce contamination of the water quality. The contaminated 

material should then be discarded at the correct facility; 

▪ Leak detection of the industrial plant pipelines must be done on a regular basis; 

▪ Limit the footprint area of the operational activities to what is essential to minimise impacts as a result 

of any potential vegetation clearing and compaction of soils (all areas but critically so in freshwater 

areas); 

▪ All areas of increased ecological sensitivity should be designated as no-go areas and be off limits to all 

unauthorised vehicles and personnel; 

▪ No vehicles or heavy machinery may be allowed to drive indiscriminately within any freshwater areas 

and their associated zones of regulation. All vehicles must remain on demarcated roads; 

▪ All vehicles must be regularly inspected for hydrocarbon leaks; 

▪ Re-fuelling must take place on a sealed surface area away from freshwater features to prevent ingress 

of hydrocarbons into topsoil;  

▪ All hydrocarbon spills should be immediately cleaned up and treated accordingly; 

▪ Appropriate sanitary facilities must be provided for the duration of the operational activities and all 

waste must be removed to an appropriate waste facility; and 

▪ Permit only essential personnel within the various zones of regulation/buffers for all freshwater 

features identified. 

Post-Mitigation 

Duration Project Life (5) The impact will cease after the project has been 
completed, even with mitigation measures in 
place. 

-44 

Minor (negative) 
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Dimension Rating Motivation Significance 

Extent Local (3) Increased erosion and general scouring from 
sedimentation, as well as degraded habitat due 
to water quality deterioration will affect the 
local watercourses. 

Intensity x type 
of impact 

Moderate 
environmental 
impacts (3) 

Due to the high density and nature of the SEZ, 
activities could result in moderate impacts to 
sensitive environments where mitigation 
measures are in place. 

Probability Probable (4) Should mitigation measures be implemented, 
further impacts to the wetlands present are 
reduced and considered probable. 

Nature Negative   

6.2.1.5.3 Operational phase mitigation measures 

• Removal of AIPs, specifically with a focus on water-loving species such as 
Eucalyptus species, which will aid in rehabilitation. These trees utilise large 
amounts of water and therefore impact on the hydrology of wetlands. A co-
ordinated AIP removal programme should be run annually. 

• Incidents of erosion should be remedied as soon as possible to reduce 
deterioration of the wetland habitat. 

• Any contamination from liquid or solid pollutants should be removed to reduce 
contamination of the water quality. The contaminated material should then be 
discarded at the correct facility. 

• Limit the footprint area of the operational activities to what is essential to 
minimise impacts as a result of any potential vegetation clearing and 
compaction of soils (all areas but critically so in freshwater areas). 

• If it is unavoidable that any of the freshwater areas present will be affected, 
disturbance must be minimised and suitably rehabilitated. 

• Ensure that no incision and canalisation of the freshwater features present 
takes place because of the proposed operational activities. 

• All areas of increased ecological sensitivity should be designated as no-go areas 
and be off limits to all unauthorised vehicles and personnel. 

• No unnecessary crossing of the wetland features, instream areas and their 
associated buffers, as well as the constructed berms or canals should take place 
and the substrate conditions of the wetlands, instream areas and downstream 
stream connectivity must be maintained. 

• No vehicles or heavy machinery may be allowed to drive indiscriminately within 
any freshwater areas and their associated zones of regulation. All vehicles must 
remain on demarcated roads where possible. 

• All vehicles must be regularly inspected for leaks and drip trays should be used 
for vehicles that are standing for a long duration of time. 

• Re-fuelling of machinery must take place on a sealed surface area away from 
freshwater features to prevent ingress of hydrocarbons into topsoil.  

• All hydrocarbon spills should be immediately cleaned up and treated 
accordingly. 
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• Appropriate sanitary facilities must be provided for the duration of the 
operational activities and all waste must be removed to an appropriate waste 
facility. 

• Monitor all systems for erosion and incision. 

• Ensure soil management programme is implemented and maintained to 
minimise erosion and sedimentation. 

• All soils compacted because of construction activities should be 
ripped/scarified (<300 mm) and profiled.  

• If significant rehabilitation measures are required, mitigation measures of the 
construction phase must be implemented. 

• Permit only essential personnel within the assigned buffers for all freshwater 
features identified.  

6.2.1.5.4 Decommissioning, closure and rehabilitation phase 

Decommissioning, closure and rehabilitation phase impact description 
SEZs are intended to be long-term industrial and economic development initiatives; it 
is thus unlikely for the project to be decommissioned in the foreseeable future. 
However, in the event that decommissioning and closure takes place, it is expected 
that there may be minor potential impacts to soil and water quality, as a result of the 
ingress of hydrocarbons and mechanical spills associated with moving machinery 
required for the decommissioning activities. 

Larger impacts include compaction of soils, potential loss of natural vegetation and the 
increased potential for erosion and sedimentation in the decommissioned areas 
resulting in impacts further downstream.  

Any temporary storage or dumping of decommissioned infrastructure within wetland 
or river areas has the potential to result in loss of stream connectivity, loss of refuge 
areas, alterations to the terrain profiles of the areas and the creation of preferential 
flow paths, which may result in sedimentation, alterations to the vegetation structure 
of the area, encourage alien vegetation encroachment and result in increased erosion 
and sedimentation potentials. 

Removal of vegetation and disturbance of soils in the vicinity of the decommissioning 
footprint is likely to give rise to an increased potential for encroachment by robust 
pioneer species and alien invasive vegetation species, further altering the natural 
vegetation profiles of the wetlands encountered in the vicinity of the decommissioning 
footprint. 
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Table 6-14: Potential impacts of the decommissioning, closure and rehabilitation phase – 
decommissioning of infrastructure 

Dimension Rating Motivation Significance 

Activity and Interactions: Decommissioning of all infrastructure  

Impact Description: 

Potential impacts to soil and water quality as a result of the ingress of hydrocarbons and mechanical spills 
associated with moving machinery required for the decommissioning activities. Compaction of soils, potential 
loss of natural vegetation and the increased potential for erosion and sedimentation in the decommissioned 
areas and resulting in impacts further downstream. Any temporary storage or dumping of decommissioned 
infrastructure within wetland or river areas has the potential to result in loss of stream connectivity, loss of 
refuge areas, alterations to the terrain profiles of the areas and the creation of preferential flow paths, which 
may result in sedimentation, alterations to the vegetation structure of the area, encourage alien vegetation 
encroachment and result in increased erosion and sedimentation potentials. 

Prior to Mitigation/Management 

Duration Medium term (3) The impact will cease 1-5 years after the 
decommissioning has taken place. 

-45 

Minor (negative) 

Extent Local (3) Increased erosion and general scouring from 
sedimentation, as well as compaction from 
moving machinery and degraded habitat due to 
water quality deterioration will affect the local 
watercourses. 

Intensity x 
type of impact 

Moderate 
environmental 
effects (3) 

Should no management or mitigation measures 
be employed, activities could result in moderate 
medium-term impacts. 

Probability Likely (5) Should no precautionary measures be 
implemented, further impacts to the wetlands 
present are considered likely. 

Nature Negative  

Mitigation/Management Actions 

▪ Limit the footprint area of the decommissioning and rehabilitation activities to what is essential; 

▪ Wherever possible, restrict decommissioning activities to the drier winter months to avoid 

sedimentation of the freshwater resources further downstream; 

▪ No material may be dumped or stockpiled within any wetland areas or within 100 m in the vicinity 

of the proposed decommissioning footprint; 

▪ Re-fueling must take place at a diesel facility on a sealed and bunded surface area away from 

wetlands to prevent ingress of hydrocarbons into topsoil;  

▪ All existing litter, debris should be removed from the freshwater systems and littering should be 

prohibited on an ongoing basis; 

▪ All spills from machinery should be immediately cleaned up and treated accordingly; 

▪ Appropriate sanitary facilities must be provided for the duration of the rehabilitation activities and 

all waste must be removed to an appropriate waste facility; 

▪ Waste generated from decommissioning activities must be disposed of in accordance with waste 

regulations; and 

▪ Any industrial pollutants should be removed and discarded at the correct facility. 

Post-Mitigation 

Duration Short term (2) The impact will cease soon after 
decommissioning has taken place. 

-24 

Negligible 
(negative) Extent Limited (2) Impacts will be limited only to the local area and 

will be rehabilitated accordingly on completion 
of the decommissioning phase. 
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Dimension Rating Motivation Significance 

Intensity x 
type of impact 

Minor effects on 
the biological or 
physical 
environment (2) 

Should the appropriate precautions and 
management or mitigation measures be 
employed, the project could result in only a 
minor ecological impact to the wetland systems 
present. 

Probability Probable (4) Should the proposed project proceed, impacts 
to the ecological integrity of the systems 
present are still considered probable. 

Nature Negative  

Activity and Interactions: Rehabilitation measures and site access 

Impact description: Potential impacts to soil and water quality as a result of the ingress of hydrocarbons and 
mechanical spills associated with moving machinery required for the decommissioning activities. Compaction 
of soils, potential loss of natural vegetation and the increased potential for erosion and sedimentation in the 
decommissioned areas and resulting in impacts further downstream. 

Prior to Mitigation/Management 

Duration Long term (4) The impact will continue into the long term if 
mitigation measures are not adhered to. 

-50 

Minor (negative) 

Extent Local (3) Increased erosion and general scouring from 
sedimentation, as well as degraded habitat due 
to water quality deterioration from sloping and 
shaping will affect the immediate watercourses. 

Intensity x 
type of impact 

Moderate 
environmental 
effects (3) 

Should no management or mitigation measures 
be employed, activities could result in moderate 
medium-term impacts. 

Probability Likely (5) Should no precautionary measures be 
implemented, further impacts to the wetlands 
present are considered likely. 

Nature   

Mitigation/Management Actions 

▪ Limit the footprint area of the decommissioning and rehabilitation activities to what is absolutely 

essential to minimise impacts as a result of vegetation clearing and compaction of soils (all areas but 

critically so in wetland areas); 

▪ All soils compacted as a result of decommissioning activities should be ripped/scarified (<300 mm) 

and profiled; 

▪ Wherever possible, restrict decommissioning activities to the drier winter months to avoid 

sedimentation of the freshwater resources further downstream; 

▪ An AIP management plan to be implemented and managed for the life of the proposed 

decommissioning, rehabilitation, closure and post-closure phases; 

▪ As much vegetation growth as possible should be promoted within the proposed development area 

during all phases. In order to protect soils, vegetation clearance should be kept to a minimum; 

▪ All areas where active erosion is observed should be ripped, re-profiled and seeded with indigenous 

grasses; 

▪ No vehicles or heavy machinery may be allowed to drive indiscriminately within any wetland areas 

and their associated zones of regulation. All vehicles must remain on demarcated roads and within 

the project area footprint; 

▪ All vehicles must be regularly inspected for leaks; 

▪ Re-fueling must take place at a diesel facility on a sealed and bunded surface area away from 

wetlands to prevent ingress of hydrocarbons into topsoil;  
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Dimension Rating Motivation Significance 

▪ All existing litter, debris should be removed from the freshwater systems and littering should be 

prohibited on an ongoing basis; 

▪ All spills from machinery should be immediately cleaned up and treated accordingly; 

▪ The road servitude and conveyor have affected the integrity of the wetlands resulting in a loss of 

habitat and downstream surface water recharge. Rehabilitation during the decommissioning and 

closure phase should focus on the rehabilitation of these areas. Management in this regard would 

include removal of the structures, re-profiling of the bed and marginal zones to restore the 

geomorphological and hydrological integrity and ripping and re-seeding with indigenous wetland 

grass species.  

▪ All incidents of erosion should be remedied and AIPs removed, as in the operational phase; and 

▪ Any industrial pollutants should be removed and discarded at the correct facility as in the operational 

phase. 

Post-Mitigation 

Duration Medium term (3) The impact will cease in the medium term and 
the project has been completed and 
rehabilitation has taken place. 

-40 

Minor (negative) 

Extent Local (3) Impacts will be limited only to the local area and 
will be rehabilitated accordingly on completion 
of the decommissioning phase. 

Intensity x 
type of impact 

Minor effects on 
the biological or 
physical 
environment (2) 

Should the appropriate precautions and 
management or mitigation measures be 
employed, the project could result in only a 
minor ecological impact to the wetland systems 
present. 

Probability Likely (5) Should the proposed project proceed, impacts 
to the ecological integrity of the systems 
present are still considered likely. 

Nature   

Decommissioning, closure and rehabilitation phase mitigation measures 
The following mitigation and management measures have been prescribed for the 
decommissioning, closure and rehabilitation phase: 

• Decant that does not meet required water quality standards must not be 
discharged into watercourses and an investigation must then be made into 
improving water quality before it is discharged. 

• Ensure that sound environmental management is in place during the proposed 
decommissioning phase. 

• Limit the footprint area of the decommissioning and rehabilitation activities to 
what is absolutely essential in order to minimise impacts as a result of 
vegetation clearing and compaction of soils (all areas but critically so in wetland 
areas). 

• All erosion noted within the decommissioning area footprint should be 
remedied immediately and included as part of the ongoing rehabilitation plan. 

• All soils compacted as a result of decommissioning activities should be 
ripped/scarified (<300 mm) and profiled. 

• Permit only essential personnel within the zones of regulation for all freshwater 
features identified. 
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• Wherever possible, restrict decommissioning activities to the drier winter 
months to avoid sedimentation of the freshwater resources further 
downstream. 

• No material may be dumped or stockpiled within the 1:100 floodline or within 
100 m of any watercourse or whichever is greatest. 

• Freshwater resources and their associated zones of regulation are to be clearly 
demarcated and avoided wherever possible. 

• An AIP management plan to be implemented and managed for the life of the 
proposed decommissioning, rehabilitation, closure and post-closure phases. 

• As much vegetation growth as possible should be promoted within the 
proposed development area during all phases. In order to protect soils, 
vegetation clearance should be kept to a minimum. 

• Monitor all freshwater systems for erosion and incision. 

• All areas where active erosion is observed should be ripped, re-profiled and 
seeded with indigenous grasses. 

• No vehicles or heavy machinery may be allowed to drive indiscriminately within 
any wetland areas and their associated zones of regulation. All vehicles must 
remain on demarcated roads and within the project area footprint. 

• Compacted soils should be ripped, re-profiled and re-seeded. 

• All vehicles must be regularly inspected for leaks. 

• Re-fueling must take place at a diesel facility on a sealed and bunded surface 
area away from wetlands to prevent ingress of hydrocarbons into topsoil.  

• All existing litter, effluents and debris should be removed from the freshwater 
systems and littering should be prohibited on an ongoing basis. 

• All spills from machinery should be immediately cleaned up and treated 
accordingly and disposed of at an appropriate licenced facility. 

• Appropriate sanitary facilities must be provided for the duration of the 
rehabilitation activities and all waste must be removed to an appropriate waste 
facility. No temporary sanitary facilities will be located within 100 m of a 
watercourse where practically possible. 

• Monitoring should be carried out as specified in the monitoring programme. 

• All incidents of erosion should be remedied and AIPs removed, as in the 
operational phase. 

• Any industrial pollutants should be removed and discarded at the correct 
facility as in the operational phase. 

6.2.1.5.5 Cumulative impacts 

The proposed development is likely to result in the onset of a number of cumulative 
impacts for the area: 

• The introduction of the SEZ and the development of an industrial hub is likely 
to encourage further industrial development in the area. This has the potential 
to result in severe impacts to the wetland and aquatic ecology of the area due 
to the already stretched water uses and allocations in the area. 

• The Limpopo River and its associated tributaries (including the Sand and 
Mutamba Rivers) are already under severe pressure due to water abstraction 
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activities and loss of catchment yield due to various developments within the 
catchment. This development requires substantial water user rights, which 
have the potential to severely impact on the sensitive riparian zones should 
water not be obtainable from water sources outside of the Limpopo River 
catchment. This is applicable on an international scale. 

• The development is likely to result in an influx of individuals seeking potential 
work, which has the potential to place the freshwater resources under pressure 
due to the need for water supply for domestic purposes and basic human 
needs, watering of cattle and crops (related to small-scale subsistence farming) 
and the increased incidence of pollution to the receiving environment, with 
special mention of sewage generated by informal settlement areas. 

6.2.1.5.6 Monitoring requirements 

It is highly recommended that an ad hoc aquatic study be undertaken, should water 
courses such as the Sand River become inundated for a period longer than four weeks.  

Monitoring by a qualified wetland and aquatic specialist with special mention of 
suitable riparian habitat assessment experience should take place during construction 
to ensure mitigation measures are adhered to. Monitoring should take place biennially 
during the operational phase and quarterly as well as during the decommissioning, 
rehabilitation and closure phases.  

The Environmental Control Officer (ECO) must be present on-site during construction 
and must ensure that the wetland areas (pans) and the ephemeral drainage lines 
observed and their associated zones of regulation/buffers are clearly demarcated and 
that no unnecessary clearing of vegetation takes place.  

The table below summarises the recommended monitoring requirements to 
determine potential changes to the ecological functionality and the aquatic 
biodiversity supported by the associated watercourses: 

Table 6-15: Proposed wetland and aquatic biomonitoring programme 

PROJECT PHASE INDICATOR FREQUENCY APPLICABLE MONITORING SITES 

Wetland Monitoring 

Construction Visual 
assessment 

Monthly • Identified pans within project 

area*. 

• Ephemeral drainage lines* 

(VEGRAI only). 

WET-Health Quarterly 

Operational Visual 
assessment 

Biennially 

WET-Health Biennially 

EcoServices Biennially 
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PROJECT PHASE INDICATOR FREQUENCY APPLICABLE MONITORING SITES 

Vegetation 
Response 

Assessment 
Index 

(VEGRAI) 

Biennially 

Decommissioning 
and rehabilitation 

Visual 
assessment 

Monthly 

WET-Health Quarterly 

Aquatic Monitoring 

Construction Visual 
assessment 

Quarterly 
 

 In-situ water 
quality 

Quarterly 
(where 

possible) 
 

 Sediment 
composition 

Annually 
 

 Invertebrate 
Habitat 

Assessment 
System 

Annually 

 

 South African 
Scoring 
System 

Annually 
 

 

Following each of the relevant surveys, it is recommended that comparisons be made 
to the baseline results for sediment composition and the indicators of aquatic 
macroinvertebrate assemblage assessment. 

6.2.2 ECOLOGICAL ASSESSMENT 

6.2.2.1 Findings of the ecological assessment 

6.2.2.1.1 Locality 

This proposed SEZ will be located across the Musina and Makhado local municipalities 
which fall under the Vhembe District Municipality in the Limpopo Province. The 
nearest towns are Makhado (located 31 km south) and Musina (located 36 km north) 
of the proposed SEZ site.  
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Figure 6-10: Regional setting 
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Figure 6-11: Local setting 
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6.2.2.1.2 Topography 

The project area is characterised by irregular plains, with ridges and hills. Altitude 
varies from 300 m to 700 m. Drainage occurs in the north-easterly direction with non-
perennial drainage lines located to the east and west.  

 
Figure 6-12: Topography 
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6.2.2.1.3 Flora 

Regional vegetation 
According to Mucina and Rutherford (2012), the proposed SEZ is located in areas 
classified as Musina Mopane Bushveld (SVmp 1) on the plains and Limpopo Ridge 
Bushveld (SVmp 2) on the scattered ridges and outcrops. 

6.2.2.2  Musina Mopane Bushveld (SVmp 1) 

This is the largest vegetation unit occurring within the proposed project area. The 
Musina Mopane Bushveld occurs on undulating plains around Baines Drift and Alldays, 
remaining north of the Southspansberg and south of the Limpopo River, through 
Tshipise to Malongavlakte, Masisi, and Banyini Pan in the east. This vegetation type is 
typically characterised by undulating plains with some hills at an altitude of 
approximately 600 m. In the undisturbed state, on areas with deep sandy soils, the 
Kirkia acuminata (White Seringa) is one of the most dominant woody species along 
with Colospermum mopane (Mopane), Combretum apiculatum (Red Bushwillow) and 
Grewia spp. (Raisin bushes). In the Mopane Bushveld, the herbaceous layer is poorly 
developed, especially in areas where mopane occurs in dense stands. This vegetation 
unit is classified as Least Threatened and is poorly protected with only 2% statutorily 
conserved in the Mapungubwe National Park, as well as the Nzele, Nwanedi, Musina 
and Honnet Nature Reserves. Approximately 3% is transformed mainly by cultivation, 
and soil erosion is moderate to high (Mucina and Rutherford, 2012).  

6.2.2.3 Limpopo Ridge Bushveld (SVmp2) 

The Limpopo Ridge Bushveld is found within the irregular hills and ridges of much of 
the area in the vicinity of the Limpopo River such as Madiapala. The topography of this 
vegetation unit is characterised by extremely irregular plains with ridges and hills, with 
altitude that varies from 300 m to 700 m in the east and some hills reaching 1000 m in 
the west. The vegetation structure is moderately open savannah with a poorly 
developed ground layer. Kirkia acuminata (White Seringa) is prominent on many of 
the ridges along with A. digitata (Baobab). On shallow calcareous gravel and calc-
silicate soils, the shrub Catophractes alexandri is dominant. Areas of sandstone of the 
Clarens Formation are prominent in places such as Mapungubwe National Park. 
Although not as prominent as at Mapungubwe National Park, sandstone ridges also 
occur in the study area. This vegetation unit is classified as Least Threatened and is 
poorly protected with only 1 % statutorily conserved in the Mapungubwe and Kruger 
National Parks. Only about 1% is transformed, mainly by cultivation and mining 
(Mucina and Rutherford, 2012).  
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Figure 6-13: Regional vegetation 

 

6.2.2.4 Species of special concern 

During the infield assessment a total of four SSC concern were identified, including one 
species listed as a Schedule 12 (Threatened Plant Species, LEMA (2014)) and four 
species listed as Protected according to the NFA (1998). A list of these species is 
included in Table 6-16. No species of global conservation concern were identified. 
Protected trees in South Africa are regulated in terms of Section 15(1) of the National 
Forests Act, 1998 (Act No. 84 of 1998). In this Act, the definition of a tree is any tree 
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seedling, sapling, transplant or coppice shoot of any age and any root, branch or other 
part of it. The Minister of Agriculture, Forestry and Fisheries has published a list of all 
protected trees belonging to different species under Section 12(1)(d) of the above 
mentioned NFA, as set out in the schedule to this notice. The effect of this declaration 
is that in terms of Section 15(1) no person may cut, disturb, damage, destroy or 
remove any protected tree; or collect, remove, transport, export, purchase, sell, 
donate or in any other manner acquire or dispose of any protected tree, except under 
a license granted by the Minister and relevant authorities. 

The LEMA was compiled to consolidate and amend the environmental management 
of the Limpopo Province. This act includes regulations which call for the protection of 
indigenous plants and animals which require a permit from the provincial authority for 
its picking, selling, removal, donation, and/or export in the province. Schedule 12 
(Protected plant species) have relevance to this section of the report. 

Table 6-16: Flora (tree) species of special conservation concern (SCC) identified during the infield 
assessment  

SCIENTIFIC NAME COMMON 
NAME 

NFA 1998 LEMA SANBI 
RED 
LIST 

IUCN 
2019 

Adansonia digitata Baobab Protected 
tree 

Protected, 
Schedule 12 

LC Not 
Listed 

Boscia albitrunca Sheppard’s 
Tree 

Protected 
tree 

- LC Not 
Listed 

Combretum 
imberbe 

Leadwood Protected 
tree 

- LC Not 
Listed 

Sclerocarya birrea Marula tree Protected 
tree 

- LC Not 
Listed 

6.2.2.5 Alien vegetation 

Alien invasive plant species (AIPs) pose a major threat to biodiversity and threaten the 
ecological and economic well-being of society all across the globe. These plant species 
share a number of functional traits related to physiology, biomass allocation, growth 
rate, size and fitness which tends to promote their invasiveness.  

Alien plant species in South Africa have been classified according to Alien and Invasive 
Species Lists (GN R599 in GG 37886 of 1 August 2014) of the NEM:BA. Each of the 
categories listed in this act has different legal obligations and conditions as indicated 
below:  

• Category 1a: Species requiring compulsory control. 

• Category 1b: Invasive speciess controlled by an Alien Invasive Species 
Management Programme. 

• Category 2: Invasive species controlled by area. 

• Category 3: Invasive species controlled by activity. 
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During the infield assessment a total of ten AIP species were recorded, of which five 
fell under category 1b of NEM:BA. A total of five species which are indigenous but tend 
to become problems in terms of encroachment were also recorded during the infield 
assessment. A list of all the above-mentioned species is provided in Table 6-17 below.  

Table 6-17: Alien invasive species, exotic and bush encroachers identified during the infield 
assessment 

COMMON NAME SCIENTIFIC NAME NEM: BA CATEGORY 

Red Spikethorn Gymnosporia senegalensis Bush encroachment indicator 

Flame thorn Senegalia ataxacantha Bush encroachment indicator 

Three-hook Thorn Senegalia senegal Bush encroachment indicator 

Sickle Bush Dichrostachys cinerea Bush encroachment indicator 

Wild asparagus Asparagus laricinus Bush encroachment indicator 

Common lantana Lantana camara Category 1b 

Sweet prickly pear Opuntia ficus-indica Category 1b 

Thorn-Apple Solanum incanum Category 1b 

Purple top Verbena bonariensis Category 1b 

Spiny cocklebur Xanthium spinosum Category 1b 

 

6.2.2.6 Delineated plant habitat communities  

The project area is predominantly semi-arid, dry and hot and is influenced by the 
Soutpansberg mountain range that acts as a barrier between the Indian Ocean south-
eastern maritime climate and the northern continental climate. The topography can 
be described as a relatively flat to slightly undulating landscape, with an overall shallow 
gradient in an approximate south-north orientation. Higher elevations in the area are 
predominantly associated with rock outcrops that form ridges in approximate west-
east and west-southwest to east-northeast orientations. The predominant vegetation 
type found at the site is that of the Musina Mopane Bushveld. 

The study area is dominated by tree and shrub forms of Colophospermum mopane, 
Terminalia prunoides, Commiphora spp., Grewia spp. and Senegalis spp. The 
herbaceous layer was not well developed; this was due to low rainfall and overgrazing 
and consists mostly of grasses such as Aristida congesta subsp. congesta, Aristida 
adscensionis, Tragus berteronianus, Brachiaria brizantha, Melinis repens and 
Enneapogon cenchroides. 
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The size of the project area and the different land use and soil types were found to be 
instrumental in the development of different vegetation types. Different plant 
communities develop as a result of differences in climate, geology, topography, 
rockiness, drainage, soil texture, soil depth, slope, and historic management. Each 
plant community usually represents a different habitat, has its own inherent grazing 
and browsing capacity and represents a specific habitat for certain types of fauna 
species. 

To identify the various vegetation communities on site various communities have been 
separated into homogenous units which are discussed in this level. The following 
communities have been identified: 

• Mopane Bushveld unit, and subtypes; 

• Riparian habitat unit and subtypes; 

• Ridge Bushveld; and 

• Transformed habitat unit. 

6.2.2.6.1 Mopane Bushveld 

The Mopane Bushveld habitat unit is characterised by the Mopane Bushveld 
vegetation type and undulating to very irregular plains with some hills at an altitude 
of around 600 m. On areas with deep sandy soils, the Kirkia acuminata (White Seringa) 
is one of the dominant tree species along with Colopospermum mopane (Mopane), 
Combretum. apiculatum (Red Bushwillow) and Grewia spp. (Raisin bushes). The 
herbaceous layer is poorly developed, especially where mopane occurs in dense 
stands. 

The grass layer was poor in this area with on average 35% bare ground present. 
Aristida spp were present, which are predominantly hardy grasses typical of 
overgrazed veld, with Panicum spp present in the protected shady areas and on 
occasion Brachiara deflexa (False Panicum) was found. The soils of this area are 
moderately deep to shallow sandy soils. The predominant land use is cattle farming 
and it is apparent that the area is being overutilised. The habitat is also being utilised 
by naturally occurring ungulate species. 

Within the general Mopane Bushveld, a number of bushveld community’s variations 
occur on the level plains, each with distinct species assemblages which can be 
differentiated within the study area. These communities were found to be highly 
fragmented and associated with slight variations in the underlying soils. Whilst it is 
possible to differentiate the communities using ordination techniques, they are 
difficult to distinctly map as the boundaries are not usually distinct and vary along a 
continuum. These are discussed below in more detail. 

6.2.2.6.2 Combretum Thorny Bushveld subtype 

This habitat is characterised by Combretum apiculatum and C. hereroense, with 
additional upper storey species such as Vachellia karroo and Dichrostachys cinerea. 
Terminalia prunioides, Colopospermum mopane, Commiphora viminea and 
Gymnosporia senegalensis also occur here but are relatively small and non-dominant. 
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Scrambling bushes such as Grewia flava, G. flavescens and Gymnosporia senegalensis 
were common throughout. The grass layer was very poor in this area with Aristida spp. 
present, which are predominantly hardy grasses that are typical of overgrazed veld, 
and Panicum spp. were present in the protected shady areas under trees and shrubs. 
Understory forbs and succulents included: Cotyledon spp., Eriosema salignum, 
Hermbstaedtia fleckii. Species diversity was generally low with the presence of unique 
species including Boscia albitrunca, Sclerocarya birrea and Combretum imberbe. The 
soils of this habitat were moderately deep soils that are predominantly composed of 
fine sandy material. This varies towards the riparian habitat where the soils show 
wetness and calcrete is exposed at the surface. This vegetation type is impacted by 
cattle grazing that are practiced on the farm by the landowner. Ground cover was 
often below 30%, which contributes to the susceptibility of the soil to erosion. 

6.2.2.6.3 Terminalia Bushveld subtype 

This habitat type is comprised of the co-dominance of Terminalia prunioides, 
Colopospermum mopane and Sclerocarya birrea. Typical shrub species present 
included Senegalia caffra, Grewia flavescens and Sida cordifolia. The grasses observed 
in this area were predominantly comprised of Aristida congesta subsp. congesta, 
Brachiaria brizantha, Hyparrhenia filipendula and Enneapogon cenchroides. The 
presence of unique species including Adansonia digitata was recorded. 

The soils varied between moderately deep and shallow according to the changes in the 
topography. The land use associated with this vegetation type was cattle farming and 
agricultural practices. Some of the areas were not able to be assessed in the field due 
to limited access. Desktop extrapolation was done for these areas. 

6.2.2.6.4 Kirkia acuminata open Bushveld subtype 

This habitat type is comprised of the co-dominance of Kirkia acuminata and 
Colopospermum mopane. Typical shrub species present included Gymnosporia 
senegalensis. The grasses observed in this area were predominantly comprised of 
Aristida congesta subsp. congesta, Eragrostis trichophora, Hyparrhenia filipendula and 
Chloris virgata. The presence of unique species including Colopospermum mopane was 
recorded. 

6.2.2.7 Riparian habitat unit 

Based on the findings of the field assessment, it is evident that the wetlands and 
freshwater features within the project area consist mostly of pans, ephemeral 
drainage lines and artificial impoundments. The pan or depression wetland 
HydroGeomorphic Unit (HGM) setting is described as a basin shaped area with a closed 
elevation contour that usually is not connected to the drainage network (Ellery et al, 
2009). Pans can receive water both from surface and groundwater flows, which then 
accumulates in the depression owing to a generally impervious underlying layer, which 
prevents the water draining away (Goudie and Thomas, 1985; Marshall and Harmse, 
1992). Ephemeral drainage systems were also extensive in this unit. These systems are 
fed by surface flows and only flow at certain times of the year. Additionally, a number 
of artificial impoundments were observed within drainage lines. These were attributed 
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to the nature of the land use, as they are required for game farmang and cattle grazing 
practices in such an arid environment. 

6.2.2.7.1 Pans  

A total of 17 pans, covering a total area of 1.3 ha were observed within the proposed 
project area at the time of the assessment. Pans were observed to be largely 
homogenous within the project area and were relatively small in size. Variances were 
attributed to land use differences and not vegetation or structure. The majority of pans 
were bare, with limited grass cover and surrounded by woody vegetation. Few pans 
were inundated with water at the time of the assessment.  

Grass species typical of damp areas were noted to occur within the pans. These 
include: Bothriochloa insculpta, Brachiaria deflexa, Echinochloa colona, , Eragrostis 
trichophora and Eragrostis rotifer. Other grass species include: Aristida adscensionis, 
Cenchrus ciliaris, Schmidtia pappophoroides and Tragus berteronianus. 

Small trees surrounded the pans, including Colophospermum mopane, Digitaria 
velutina, Terminalia prunioides, Ximenia americana Vachellia tortilis, Commiphora 
glandulosa and a few individuals of Boscia albitrunca, B. foetida, Combretum 
apiculatum,and Commiphora viminea with small stands of Dichrostachys cinerea. 

6.2.2.7.2 Drainage lines 

An extensive network of drainage lines, covering approximately 296.21 ha, was 
observed within the proposed project area. These ranged from wide, deep, sandy 
ephemeral systems to small rocky features in isolated parts of the proposed project 
area. The addition of dams within drainage lines has resulted in the impoundment of 
water. The drainage lines had very similar species composition to the pans, with the 
addition of Adansonia digitata.  

6.2.2.7.3 Artificial Impoundments 

A number of artificial impoundments were noted within the Project area, amounting 
to a total area of 6.23 ha. Most of these were inundated with water, but not to a great 
extent. Utilisation by cattle was high, with cattle being present at almost all the dams.  

Very low graminoid and herbaceous cover was noted around pans, with high levels of 
trampling as well as notable deterioration of water quality. 

6.2.2.1 Ridge Bushveld 

This vegetation type was encountered on the irregular hills and ridges in the southern 
portion of the project area. The vegetation structure is moderately open savannah 
with a poorly developed ground layer. The dominant tree species includes Kirkia 
acuminata, Colophospermum mopane and Terminalia prunioides and is prominent on 
the ridges along with Adansonia digitata and Boscia albitrunca, which were 
encountered on shallow calcareous gravel and calc-silicate soils. The shrub 
Catophractes alexandri was dominant, and was found on calcrete areas apart from the 
ridges. 
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The graminoid layer consists of Trachypogon spicatus, Digitaria eriantha subsp. 
eriantha, Heteropogon contortus and Setaria sphacelata. 

 
Figure 6-14: Delineated vegetation 

6.2.2.2 The sensitivity of the site and no-go areas 

The ecological sensitivity of the habitat identified within the site was assessed in terms 
of the following: 

• Presence or absence of Red Data Listed or protected plant and animal species; 

• Presence or absence of exceptional species diversity; 
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• The extent of intact habitat in good ecological condition in the absence of 
disturbance; and  

• Presence or absence of important ecosystems such as Important Bird Areas 
(IBAs), Protected Areas, areas demarcated for future protected area status 
(NPAES) and wetlands. 

6.2.2.3 National List of Threatened Terrestrial Ecosystems for South Africa (2011) 

The National List of Threatened Terrestrial Ecosystems for South Africa (NEM:BA: 
National list of ecosystems that are threatened and in need of protection, (G 34809, 
GN 1002), 9 December 2011) was published in terms of NEM:BA. The list categorizes 
ecosystems into Critically Endangered, (CR) which have undergone severe 
degradation, Endangered (EN) which have undergone lesser degradation, Vulnerable 
(VU), which are at a high risk of undergoing degradation and protected which are of 
high conservation importance. According to Activity 12 of the third list of the 2017 
NEMA listed activities, GN R324, authorisation is required for the clearance of 300 m2, 
or more of vegetation where 75% or more of the vegetation cover constitutes 
indigenous vegetation within any listed critically endangered ecosystems.  

According to the National List of Threatened Terrestrial Ecosystems, the proposed SEZ 
does not traverse any threatened ecosystems. Thus activity 12 of GNR 324 Listing 
Notice 3 will not be triggered and will not require authorisation. Activity 12 in Listing 
Notice 3 relates to the clearance of 300 m² of more of vegetation, which will trigger a 
basic assessment within any critically endangered or endangered ecosystem listed in 
terms of the Biodiversity Act. 

6.2.2.4 National Biodiversity Assessment (2011) 

South Africa's first National Spatial Biodiversity Assessment (NBA) of 2011 (Driver et 
al., 2011) is the most recent NBA to be published and was commissioned by the 
Department of Environmental Affairs (DEA) and its national partners. Led by SANBI, 
the aim of the NBA was to assess the state of biodiversity state of the country’s 
biodiversity based on best available science, with a view to understanding trends over 
time, and informing policy and decision-making across a range of sectors. This 
assessment followed the same process for biodiversity assessment as in 2005, except 
that it also included thematic sections on indigenous species, alien invasive species, 
and climate change. A synthesis report, a popular report and four technical reports 
each for the different environmental realms such as terrestrial, freshwater, estuarine, 
and marine environments were published. With respect to each of these 
environmental realms, it identifies broad spatial priority areas for conservation action, 
makes recommendations concerning options for conservation action in each priority 
area, and provides a national context for conservation plans at the sub-national level. 
The NBA of 2011 serves as a primary informant of the National Biodiversity Strategy 
and Action Plan (NBSAP), the National Protected Areas Expansion Strategy (NPAES), 
and its provincial counterparts. A more recent NBA was recently undertaken in 2018 
and will be published in 2019.  
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6.2.2.5 Limpopo Conservation Plan (2013) 

The Limpopo Conservation Plan v2 (LCPv2) was developed with two primary products 
in mind, the map of Critical Biodiversity Areas and associated land use guidelines. 
Bioregional plans are one of a range of tools provided for in the (NEMBA) (No. 10 of 
2004) that can be used to facilitate biodiversity conservation in priority areas outside 
the protected area network. The purpose of a bioregional plan is to inform land-use 
planning, environmental assessment and authorisations, and natural resource 
management, by a range of sectors whose policies and decisions impact on 
biodiversity.   

This is done by providing a map of biodiversity priority areas or CBAs together with 
accompanying land-use planning and decision-making guidelines. The conservation 
plan applies a target driven systematic spatial biodiversity planning methodology to 
develop this map and it is based on the best available biodiversity and context data, 
and an explicit set of biodiversity conservation targets. The resultant map represents 
the minimum area necessary to maintain biodiversity pattern and ecological processes 
in the landscape, i.e. ecologically functional landscapes. 

The Limpopo Conservation Plan (v2) provides a spatial representation of land areas 
required to ensure the persistence and conservation of biodiversity and biodiversity 
targets within the Limpopo Province. These are represented as CBA and Ecological 
Support Areas (ESA). 

There are four main categories that appear on the LCPv2 map hosted on the SANBI 
BGIS interactive map. These include the following:  

• Other Natural; 

• Protected Areas; 

• Ecological Support Areas (ESA 1 and 2); and 

• Critical Biodiversity Areas (CBA Areas 1 or 2). 

The project area traverses large areas designated as Ecological Support Areas 1 (ESA1). 
Certain portions of the site including portion 0001 of Farm Joffre 584 MS, portion 
00000 of Farm 585 Battle, portion 000000 of Farm 580 Lekkerlag and small sections of 
portion 00000 of Farm 611 Somme, will traverse an area designated as CBA2. The 
infrastructure layout of the various stands and zones that are planned to be 
constructed indicate that certain infrastructure areas are located within the CBA2. 
These are displayed in Table 6-18. 
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Table 6-18: Infrastructure interaction with LCPv2 CBA areas 

ZONE (ha) STAND (NO.) OTHER INTERACTION 

Environmental 
Conservation 

(1550) 

Water Treatment 
Plant (21) 

Roads CBA2 

Reservoir (25) Pipelines CBA2 

Visitors Guest Lodge 
(26) 

SEZ Boundary Wall CBA2 

 Transformer 
Substation 

CBA2 

 18 Day Water 
Storage Dam 

CBA2 

Processing Zone 
(400) 

Light Industrial 
Processing Zone 

(19) 

 CBA2 

 

CBA2 are to be maintained in a natural state with limited or no biodiversity loss. 
Recommendations from LCP2v2 are listed in Table 6-19 below. 

Table 6-19: Summary of the different map layers for categories occurring within the UDM BSP 
Map 
Category 

Description Sub-Category Description Land Management Objectives 

Protected 
Areas 

Formal 
Protected 
Areas and 
Protected 
Areas pending 
declaration 
under 
NEM:PAA. 

National Parks 
& Nature 
Reserves 

Includes formally proclaimed 
National Parks, Nature Reserves, 
Special Nature Reserves, and 
Forest Nature Reserves. 

Maintain in a natural state with 
limited or no biodiversity loss. 

Rehabilitate degraded areas to a 
natural or near-natural state and 
manage for no further 
degradation 

Development subject to 
Protected Area objectives and 
zoning in a NEM: PAA compliant 
and management plan. 

Protected 
Environments: 
Natural 

Includes Protected Environments, 
declared in terms of Protected 
Areas Act (Act 57 of 2003, as 
amended). 

Protected 
Environments: 
Modified 

Heavily modified areas in formally 
proclaimed Protected 
Environments. 

Critical 
Biodiversity 
Areas 
(CBAs) 

All areas 
required to 
meet 
biodiversity 
pattern and 
process 
targets; 
Critically 

CBA 1: 

Irreplaceable 

Areas that are required to meet 
the biodiversity pattern and/or 
ecological process targets. 

No alternative sites are available 
to meet the process targets. 

Maintain in a natural state with 
limited or no biodiversity loss. 

Rehabilitate degraded areas to a 
natural or near-natural state, and 
manage for no further 
degradation. 
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Map 
Category 

Description Sub-Category Description Land Management Objectives 

Endangered 
ecosystems, 
critically 
linkages 
(corridor 
pinch-points) 
to maintain 
connectivity; 
CBAs are areas 
of high 
biodiversity 
value that 
must be 
maintained in 
a natural state. 

CBA 2: Best 
Design 
Selected Sites 

Areas that are selected to meet 
biodiversity pattern and/or 
ecological targets. 

Alternative sites may be available 
to meet the priority targets. 

Maintain in a natural state with 
limited or no biodiversity loss. 
Maintain current agricultural 
activities. Ensure that land use is 
not intensified and that activities 
are managed to minimise the 
impact on threatened species. 

Ecological 
Support 
Areas 
(ESAs) 

Areas that are 
not essential 
for meeting 
targets but 
play an 
important role 
in supporting 
the functioning 
of CBAs and 
that deliver 
services. 
Important 
ecological 
services. 

ESA1: 
Ecological 
Support Areas 
(ESA) 

Natural, near natural and 
degraded areas supporting CBAs 
by maintaining ecological 
processes. 

Maintain ecosystem functionality 
and connectivity, allowing for 
limited loss of biodiversity. 

ESAs2: 
Ecological 
Support 

Areas: Species 
Specific 

Areas with no natural habitat that 
is important for supporting 
ecological processes. 

 

Avoid additional/new impacts on 
ecological processes 

Other Natural Areas (ONA): Areas that have not been identified as a priority in the 
current systematic biodiversity plant but retain most of their natural character and 
perform a range of biodiversity and ecological infrastructural functions. 

No management objectives, land 
management recommendations 
or Land-Use guidelines are 
prescribed. These areas are 
nevertheless subject to all 
applicable town and regional 
planning guidelines and policies 

No natural habitat remaining: Areas with no significant direct biodiversity value. Not 
natural or degraded natural areas that are not required as ESA, including agricultural, 
urban, industry, and human infrastructure. 
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Figure 6-15: Limpopo Conservation Plan (V2) with Infrastructure 

 

6.2.2.6 Protected Areas 

South Africa is a megadiverse country and the third most biodiverse country after 
Brazil and Indonesia. Loss of this biodiversity may pose serious risks to the health and 
socio-economic aspects of life for future generations. The establishment and 
management of an extensive and representative system of protected areas is thus a 
critical strategy in the conservation of South Africa’s biodiversity and ecosystems. 
Developments within areas adjacent to or within protected areas could have far-
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ranging detrimental consequences as far as impacts on these areas are concerned. The 
proposed development areas do not traverse any either a formal or informal protected 
area.  

Located approximately 2.5 km north of the project area is a formal land-based 
Protected Area (NBA 2011), the Baobab Private Nature Reserve, with the Avarel 
Private Nature Reserve, directly adjacent to the project area. It is, however, 
anticipated that both these protected areas will not be affected by the proposed 
development. 

 
Figure 6-16: Protected Areas 
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6.2.2.7 Important Bird and Biodiversity Areas (IBAs) (2015) 

The Important Bird Area programme identifies and works to conserve a network of 
sites that are critical for the long-term survival of bird species that are globally 
threatened, have restricted range, and are restricted to specific biomes/vegetation 
types or sites that have a significant population. The Project area does not traverse 
any IBA. However, on the southern side of the project area, approximately 9 km from 
the project area, lays the Soutspansberg IBA. The impact of air pollution on birds could 
be severe. However, this would need to be further investigated. This IBA supports one 
colony of Cape Vultures (Gyps coprotheres). The forest vegetation in the valleys and 
basins support Crowned Eagle (Stephanoaetus coronatus), Forest Buzzard (Buteo 
trizonatus), Knysna Turaco (Tauraco corythaix), Chorister Robin-Chat (Cossypha 
dichroa), Narina Trogon (Apaloderma narina), Grey Cuckooshrike (Coracina caesia), 
Olive Bush-Shrike (Chlorophoneus olivaceus), Black-fronted Bush-Shrike (C. nigrifrons), 
Green Twinspot (Mandingoa nitidula), and Forest Canary (Crithagra scotops). The 
bushveld vegetation on the slopes supports Gorgeous Bush-Shrike (Chlorophoneus 
viridis), White-throated Robin-Chat (Cossypha humeralis), and Burntnecked 
Eremomela (Eremomela usticollis). The grassland vegetation is home to Gurney’s 
Sugarbird (Promerops gurneyi). In the rivers that flow from the catchment area 
towards the Lowveld, there are small populations of African Finfoot (Podica 
senegalensis) and White-backed Night Heron (Gorsachius leuconotus). 

6.2.2.8 Ecological sensitivity 

The objective of the ecological sensitivity analysis is to specify the location and extent 
of all sensitive landscapes/areas/species on site that must be protected from 
transforming land uses or degradation.  

Sensitive Landscapes such as ridges and drainage lines are classified as highly sensitive 
due to their nature and the plant species that they represent. Furthermore, the habitat 
that these areas represent are regarded as sensitive because of the forage and shelter 
services they present to animals. For this reason, the transformation of these areas is 
not recommended, and they must actively be conserved. The abundance of listed and 
protected species is relatively high in all vegetation types present on site and it can be 
assumed that a large number of these species could be impacted by construction 
activities. 

Medium-high sensitivity was assigned to areas where the vegetation type itself was 
not characteristic of a sensitive landscape, nor was it under pressure from 
development in general, but where protected trees were present. 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 355 of 996 
 

 
Figure 6-17: Fauna and flora sensitivity 

 

6.2.2.9 Vhembe Biosphere Reserve 

Biosphere reserves are areas of land or water that are protected by law in order to 
support the conservation of ecosystems, as well as the sustainability of mankind’s 
impact on the environment.  

Biosphere reserves are ‘Science for Sustainability support sites’ – special places for 
testing interdisciplinary approaches to understanding and managing changes and 
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interactions between social and ecological systems, including conflict prevention and 
management of biodiversity. 

Biosphere reserves are nominated by national governments and remain under the 
sovereign jurisdiction of the states where they are located. Their status is 
internationally recognised. 

There are 686 biosphere reserves in 122 countries, with ten in South Africa, including 
the Vhembe Biosphere Reserve. 

The VBR covers five local municipal areas of the Limpopo Province. They are Blouberg, 
Musina, Makhado, Thulamela and Mutale. A portion of the Kruger National Park, north 
of the Shingwedzi River, is also included. The eastern border is formed by the 
Mogalakwena River and the southern border extends roughly from just south of the 
Blouberg-Makgabeng and Soutpansberg Mountain Ranges, across the Luvuvhu River 
catchment, to the east. The northern and eastern boundaries are formed by the 
international boundaries with Botswana, Zimbabwe and Mozambique. The size of the 
VBR is approximately 30 701 km², it covers the entire area of the Vhembe District 
Municipality. 

Conservation, Development and Logistics are the three key functions of the Biosphere: 

• Conservation – which aims to identify areas that are important to contribute to 
the conservation of the hierarchy of biodiversity, including landscapes, eco-
systems, species and genes. The attached plan highlights such areas.  

• Development – the definition of development in the context of a Biosphere is 
to foster economic development, which is socio-culturally and ecologically 
sustainable. All biospheres therefore accept and encourage development 
within their areas. Historically environmentalists were prone to draw a hard-
line boundary between areas of environmental sensitivity and areas of 
development. Biospheres are more flexible instruments that encourage a 
greater degree of flexibility.  

• Research – aims to foster support for research, monitoring, education and 
information exchange related to local, national and global issues of 
conservation and development.  

Biosphere reserves have three interrelated zones that aim to fulfil three 
complementary and mutually reinforcing functions: 

• The core area(s) comprises a strictly protected ecosystem that contributes to 
the conservation of landscapes, ecosystems, species and genetic variation. 

• The buffer zone surrounds or adjoins the core areas, and is used for activities 
compatible with sound ecological practices that can reinforce scientific 
research, monitoring, training and education. 

• The transition area is the part of the reserve where the greatest activity is 
allowed, fostering economic and human development that is socio-culturally 
and ecologically sustainable, the Musina-Makhado SEZ is situated within the 
Transition Zone area of the VBR. 
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6.2.2.10 Fauna 

6.2.2.10.1 Mammals 

A large portion of the Mopane bushveld in the Limpopo Province has been subdivided 
into game farms and many species are prevented from free movement due to game 
fencing. Medium-sized mammals (baboons and bat eared foxes) can still move 
between habitats through holes under fences and by climbing fence poles, however, 
larger mammals are restricted by the fencing. 

A total of 17 mammal species were identified during the infield assessment in February 
2019. This includes three species listed according to the IUCN Red List of Threatened 
Species, and one species with regional status (Table 6-20). 

The Rough-haired Golden Mole (Chrysospalax villosus), Spotted Necked Otter (Lutra 
maculicollis) and African Marsh Rat (Dasmys incomtus) were not observed in the 
wetland and riverine areas. 

Targeted surveys were completed for Juliana's golden mole (Neamblysomus julianae), 
with the purpose of identifying any individuals that could be present as well as their 
preferred habitat, however, no individuals were recorded. 

The presence of bat roosting sites was investigated through a search for caves, crevices 
and miner adits; however, none were located. 

Table 6-20: Mammals recorded during the infield assessment 

SCIENTIFIC NAME COMMON 
NAME 

REGIONAL 
STATUS 

TOPS 
(NEM: BA) 

IUCN 
(VERSION 
2018-2) 

Aepyceros melampus Impala LC 
 

LC 

Canis mesomelas Black Backed 
Jackal 

LC 
 

LC 

Dendromus melanotis Grey Climbing 
Mouse 

LC 
 

LC 

Equus quagga burchelliii Plains Zebra LC 
 

NT 

Gerbilliscus leucogaster Bushveld 
Gerbil 

LC 
 

LC 

Giraffa camelopardalis Giraffe LC Protected VU 

Lepus saxatilis Scrub Hare LC 
 

LC 

Micaelamys namaquensis 
subsp. Namaquensis 

Namaqua 
Rock Mouse 

LC 
 

LC 

Mungos mungo Banded 
Mongoose 

LC 
 

LC 

Panthera pardus Leopard VU Protected VU 

Papio ursinus Chacma 
Baboons 

LC 
 

LC 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 358 of 996 
 

SCIENTIFIC NAME COMMON 
NAME 

REGIONAL 
STATUS 

TOPS 
(NEM: BA) 

IUCN 
(VERSION 
2018-2) 

Paraxerus cepapi Smith's Bush 
Squirrel 

LC 
 

LC 

Phacochoerus africanus Common 
Warthog 

LC 
 

LC 

Raphicerus campestris Steenbuck LC 
 

LC 

Sylvicapra grimmia Bush Duiker LC 
 

LC 

Tragelaphus strepsiceros The greater 
kudu 

LC 
 

LC 

Xerus inauris South African 
Ground 
Squirrel 

LC 
 

LC 

 

The Mopane tree is the dominant species in the natural environment and offers 
various uses to mammals. During times of limited water and lack of grasses, many 
antelope species (such as the impala) will convert from grazing to browsing, and feed 
on the small branch tips and fresh leaves of the Mopane tree. The tree also offers 
nesting sites and safe haven for tree squirrels. 
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Figure 6-18: Small mammals recorded on site and surrounds (A: Grey Climbing Mouse (Dendromus 
melanotis), B: Namaqua Rock Mouse (Micaelamys namaquensis subsp. namaquensis), C: Scrub Hare 
(Lepus saxatilis), D: South African Ground Squirrel (Xerus inauris) and E: Bushveld Gerbil (Gerbilliscus 
leucogaster) 

6.2.2.11 Bats 

Bats are one of the most speciose group of mammals, second only to rodents. They 
belong to the order Chiroptera meaning hand-winged. Chiroptera play a major role in 
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the control of insect pests, pollination, and seed dispersal. Bats tend to be sensitive to 
shifts in agriculture as natural areas generally house a greater abundance of insect 
prey than agricultural areas. Also, high-intensity agricultural activities use intensive 
pest management regimes which tend to cause a reduction in insect prey abundances 
(Meehan et al., 2011). For effective management and conservation of species in 
landscapes that are modified by human activities such as agriculture, it is of pivotal 
importance to maintain areas of natural vegetation to ensure the survival of sensitive 
species (Castro-Luna et al., 2007). A total of six bat species can be expected to be found 
in the project area. A list of these species is provided in Table 6-21 below.    

Table 6-21: Bat species identified during the infield assessment 

SPECIES COMMON 
NAME 

NATIONAL 
RED LIST 

(2004) 

TOPS (NEM: 
BA) 

IUCN 
(VERSIO
N 2018-

2) 

CITES 

Epomophorus 
wahlbergi 

Wahlberg’s 
epauletted 

fruit bat 

LC Not 
Evaluated 

LC Not 
Evaluated 

Mops condylurus Angola 
free-tailed 

bat 

LC Not 
Evaluated 

LC Not 
Evaluated 

Tadarida 
aegyptiaca 

Egyptian 
free-tailed 

bat 

LC Not 
Evaluated 

LC Not 
Evaluated 

Chaerophon 
pumilus 

Little Free 
Tailed Bat 

LC Not 
Evaluated 

LC Not 
Evaluated 

Miniopterus 
schreibersii 
natalensis 

Schreibers’ 
long-

fingered 
bat 

Not 
Evaluated 

Not 
Evaluated 

LC Not 
Evaluated 

Myotis tricolor Temminck’s 
hairy bat 

NT Not 
Evaluated 

LC Not 
Evaluated 

 

A relationship exists between the Baobab tree (present in the Mopane Bushveld) and 
the Wahlberg’s Epauletted Fruit Bat (expected to be present in the Mopane Bushveld). 
The survival of the Baobab is dependent on the four species of Epauletted Fruit Bat 
that exist within the Mopane Bushveld (Jayway, Ezemvelo KZN Wildlife). The Mopane 
Bushveld offers many different food sources for a variety of mammals and thus aids in 
seed dispersal when fruits are consumed. 
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6.2.2.12 Avifauna 

Avifaunal species are considered good indicators of ecosystem health due to a number 
of factors including familiarity, mobility and their well-known life histories (Bock and 
Bock, 1987). Bird communities appear over a wide range of landscapes and can 
respond rapidly to changes in vegetation due to their high mobility. In addition to this, 
they display high species diversity, percentage endemism, can be easily sampled, and 
are taxonomically well-known thus allowing for relatively easy identification when one 
has adequate training (Armstrong and van Hensbergen, 1995).  

Recently acquired data (according to South African Bird Atlas Project (SABAP2)) of the 
project area corresponding to 2229DB (Mopane) as well as old records from SABAP1 
indicate that approximately 262 bird species are expected to occur in the study area. 
This is also supported by the presence of suitable habitat in the study area as well as 
the proximity of the Soutspansberg IBA. Of these 262 species, a total of 13 species are 
listed as Red Data species. These are listed in Table 6-22. 

Table 6-22: Red Data avifauna species that could potentially occur on site based on historical 
records for the immediate region of the project area 

COMMON 
NAME 

SCIENTIFIC 
NAME 

REGIONAL 
CONSERVATION 

STATUS** 

GLOBAL 
CONSERVATION 

STATUS (IUCN) 

PREFERRED 
HABITAT 

Tawny Eagle Aquila rapax 

 

EN Not Listed Lowveld and 
Kalahari 

Savannas, especially 
game farming areas 

and reserves. 

Kori Bustard Ardeotis kori 

 

NT NT Arid open lowland 
savanna and karroid 

shrub. 

Southern 
Ground 
Hornbill 

Bucorvus 
leadbeateri 

 

EN VU Open woodland and 
grassland habitat 

Abdim's 
Stork 

Ciconia 
abdimii 

 

NT Not Listed Open stunted 
grassland, fallow 

land and agricultural 
fields 
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COMMON 
NAME 

SCIENTIFIC 
NAME 

REGIONAL 
CONSERVATION 

STATUS** 

GLOBAL 
CONSERVATION 

STATUS (IUCN) 

PREFERRED 
HABITAT 

Black Stork Ciconia nigra 

 

VU Not Listed Breeds on steep 
cliffs within 

Mountain ranges; 
forages on 
ephemeral 
wetlands. 

Lanner 
Falcon 

Falco 
biarmicus 

 

VU Not Listed Varied, but prefers 
to breed in 

mountainous areas. 

White-
backed 
Vulture 

Gyps 
africanus 

CR CR Breed on tall, flat-
topped trees. 

Mainly restricted to 
large rural or game 

farming areas. 

Cape Vulture Gyps 
coprotheres 

EN VU Mainly confined to 
mountain ranges, 

especially near 
breeding site. 

Ventures far afield 
in search of food. 

Marabou 
Stork 

Leptoptilos 
crumeniferus 

NT Not Listed Varied, from 
savanna to 

wetlands, pans and 
floodplains – 

dependent of game 
farming areas 

Martial Eagle Polemaetus 
bellicosus 

 

EN VU Varied, from open 
karroid shrub to 

lowland savanna. 

Secretarybird Sagittarius 
serpentarius 

 

VU NT Prefers open 
grassland or lightly 

wooded habitat. 
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COMMON 
NAME 

SCIENTIFIC 
NAME 

REGIONAL 
CONSERVATION 

STATUS** 

GLOBAL 
CONSERVATION 

STATUS (IUCN) 

PREFERRED 
HABITAT 

Bateleur Terathopius 
ecaudatus 

 

EN VU Lowveld and 
Kalahari 

Savanna, mainly on 
game farms and 

reserves 

Lapped-
faced 

Vulture 

Aegypius 
tracheliotos 

 

EN VU Lowveld and 
Kalahari Savanna, 
mainly on game 

farms and reserves 

 

A total of 26 avifauna species were identified during the infield assessment. A list of all 
species identified during the infield assessment is included in Table 6-23 below. 

Table 6-23: Avifauna species identified during the infield assessment  

SCIENTIFIC NAME COMMON NAME IUCN 
2019 

TOPS 
(NEM: BA) 

Elanus caeruleus Black-shouldered 
Kite 

LC LC 

Buphagus erythrorhynchus Red-billed 
Oxpecker 

LC LC 

Clamator jacobinus Pied Cuckoo LC LC 

Melierax metabates Dark Chanting-
Goshawk 

LC LC 

Tockus rufirostris Southern Red-
Billed Hornbill 

LC LC 

Tockus leucomelas Southern Yellow-
billed Hornbill 

LC LC 

Coracias garrulus European Roller LC LC 

Spilopelia senegalensis Laughing Dove LC LC 

Oena capensis Namaqua Dove LC LC 

Halcyon chelicuti Striped Kingfisher LC LC 

Merops pusillus Little Bee-eater LC LC 

Upupa africana African Hoopoo LC LC 

Trachyphonus vaillantii Crested Barbet LC LC 

Dicrurus adsimilis Fork Tailed Drongo LC LC 
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SCIENTIFIC NAME COMMON NAME IUCN 
2019 

TOPS 
(NEM: BA) 

Merops nubicoides Southern Carmine 
Bee-eater 

LC LC 

Streptopelia semitorquata Red-eyed Dove LC LC 

Urocolius indicus Red-faced 
Mousebird 

LC LC 

Mirafra africana Rufous-naped Lark LC LC 

Mirafra sabota Sabota Lark LC LC 

Parus niger Southern Black Tit LC LC 

Ploceus velatus Southern Masked-
Weaver 

LC LC 

Colius striatus Speckled 
Mousebird 

LC LC 

Pternistis swainsonii Swainson's 
Spurfowl 

LC LC 

Ploceus cucullatus Village Weaver LC LC 

Cinnyricinclus leucogaster Violet-backed 
Starling 

LC LC 

 

6.2.2.13 Herpetofauna  

Herpetofauna is defined as reptiles and amphibians inhabiting a given area. 
Amphibians and reptiles are an important component of South Africa’s biodiversity 
and are sensitive to severe habitat alteration and fragmentation. Herpetofauna have 
been considered important biological indicators due to their sensitive skins and use of 
both aquatic and terrestrial habitats which make them vulnerable to environmental 
change.  

Based on the results of the ADU database search, a total of 27 herpetofauna species 
are listed for the QDS 2229DB. This includes four frog species, one tortoise species, 
and 22 reptile species. Two of these species are listed as Red Data species. 

During the infield assessment a total of 12 species of herpetofauna were identified, 
these are listed in Table 6-24 below. This low species diversity may be attributed the 
fact that herpetofauna are secretive and difficult to observe even during intensive field 
surveys conducted over several seasons. None of the species recorded were protected 
species. 

Table 6-24: Herpetofauna identified during the infield assessment 

SCIENTIFIC NAME COMMON NAME 

Nucras tessellata Striped Sandveld Lizard 
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SCIENTIFIC NAME COMMON NAME 

Stigmochelys pardalis Leopard Tortoise 

Trachylepis margaritifer Rainbow Skink 

Trachylepis striata Striped Skink 

Chondrodactylus turneri Turner’s Gecko 

Agama armata Peter’s Ground Agama 

Bitis caudalis Horned Adder 

Platysaurus intermedius rhodesianus Common Flat Lizard 

Heliobolus lugbris Bushveld Lizard 

Nucras ornate Ornate Sandveld Lizard 

Bitis arientans Puffadder 

Dasypeltis scabra Rhombic Egg-eater 

 

6.2.2.14 Invertebrates 

Invertebrates are the most diverse and abundant organisms on the planet and play an 
important role in maintaining the function of ecosystems in a number of ways. For 
instance, they form an integral part of food-webs, are important pollinators recycle 
organic matter and form the bulk of parasitic species which regulate plants and 
animals. Invertebrates may be better suited as bio-indicators than vertebrates as they 
can reflect trends in species diversity and community composition more accurately 
than vertebrates as they are more abundant and diverse (Majer and Bisvac, 1999; 
Kremen et al., 1993). In addition to this their small body dimensions when compared 
to vertebrates, makes them sensitive to local conditions, while their mobility enables 
them to move in response to changing conditions. A better understanding of the 
factors that influence invertebrate diversity within the local and landscape scale is 
important to ensure the conservation of biodiversity with the agricultural landscape. 
A list of all 19 invertebrate species recorded during the infield assessment is presented 
in Table 6-25 below. The Rear Horned Baboon Spider is commercially protected.  

Table 6-25: Invertebrate species recorded during the infield assessment  

SCIENTIFIC NAME COMMON NAME CLASS THREAT STATUS 

Junonia hierta Yellow Pansy Lepidoptera LC (SABCA 2013) 

Euchrysops subpallida Ashen Smoky Blue Lepidoptera LC (SABCA 2013) 

Anthene amarah Black-striped Hairtail Lepidoptera LC (SABCA 2013) 

Nephila senegalensis 
ssp. annulata 

Banded-legged 
Golden Orb-web 

Spider 

Arachnida 
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SCIENTIFIC NAME COMMON NAME CLASS THREAT STATUS 

Pseudothericles 

 

Orthoptera 

 

Gymnopleurus 
humeralis 

Small Green Dung 
Beetle 

Coleoptera 

 

Belenois aurota Pioneer White Lepidoptera LC (SABCA 2013) 

Ceratogyrus darlingi Rear Horned 
Baboon Spider 

Arachnida Commercially 
threatened (IUCN) 

Junonia hierta spp. 
cebrene 

Yellow Pansy Lepidoptera LC (SABCA 2013) 

Harpactirella overdijki Overdijk's Lesser 
Baboon Spider 

Arachnida 

 

Brachionopus 
pretoriae 

 

Arachnida 

 

Belenois gidica African Veined 
White 

Lepidoptera LC (SABCA 2013) 

Acraea natalica Natal Acraea Lepidoptera LC (SABCA 2013) 

Colotis agoye Speckled Sulphur Tip Lepidoptera LC (SABCA 2013) 

Ocyale guttata 

 

Arachnida LC (SABCA 2013) 

Mausoleopsis amabilis White-spotted Fruit 
Chafer 

Coleoptera 

 

Byblia ilithyia Spotted Joker Lepidoptera LC (SABCA 2013) 
 

Fishing Spider Arachnida 

 

 

Armoured Ground 
Cricket 

  

 

Baboon spiders which were recorded on site are classified as Commercially Threatened 
in terms of the IUCN Red Data List on account of their popularity as pets. Horned 
Baboon Spiders are unique due to the distinctive horn projecting out of their carapace, 
making them sought-after specimens for collectors and the pet trade. 

In 1987, three species of the baboon spider, including the Horned Baboon Spider were 
added to Schedule VII of the Transvaal Provincial Nature Conservation Ordinance as 
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Protected Invertebrate Animals. Today this restriction is still in place in all South 
African provinces. Thus, without a permit, these animals may not be collected, 
transported or kept. 

6.2.2.15 Impact assessment 

6.2.2.15.1 Mitigation hierarchy 

The mitigation hierarchy is international best practice for managing risks and impacts, 
and is listed by the IFC as the primary objective of in Performance Standard 1 as 
follows: ‘To adopt a mitigation hierarchy to anticipate and avoid, or where avoidance 
is not possible, minimise, and, where residual impacts remain, compensate/offset for 
risks and impacts to workers, Affected Communities, and the environment.’ 

The IFC further mentions the mitigation hierarchy in Performance Standard 6, in the 
context of natural or critical habitat, and states that ‘biodiversity offsets may only be 
considered after appropriate avoidance, minimisation and restoration measures have 
been applied’ (IFC. 2012).  

The hierarchy follows a strict progression of best practice for dealing with impacts; 
these are explained in Table 6-26 below. 

Table 6-26: The different levels of the mitigation hierarchy defined 

Avoidance If impacts on the natural environment can be avoided, this is the best 
possible way of reducing impacts. Avoidance can involve changes in 
the location of infrastructure, even though, in mining developments, 
the pit itself cannot be moved. 

Minimisation If impacts cannot be avoided, it is important that these are 
minimised. This is where mitigation measures usually described in 
an EIA fall. Minimisation may include reducing the footprint of the 
development as far as possible, restricting access to loggers using 
drilling roads, or utilising already existing infrastructure. 

Restore If there are still residual impacts, restoration or rehabilitation may 
be employed to increase the biodiversity value of the site after 
development activities. 

Offset If residual impacts remain after all efforts to avoid, minimise and 
restore have been taken into consideration, offsets may be needed. 
These include the setting aside of areas within the mining lease area 
as corridors and conservation areas, as well as the setting aside of 
other areas for conservation. Offsets are difficult to determine and 
manage, and a separate study is often needed in order to identify 
the best options and those which compensate identical (or as close 
as possible) biodiversity to that which was impacted by the 
development. 
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6.2.2.16 Construction phase 

6.2.2.16.1 Activity 1: Clearing and site establishment, including infrastructure construction 

The construction phase activities that will have an impact on the terrestrial ecology 
are summarised below. The loss of any vegetation or habitat type is reported as per 
the size of the planned construction areas in hectares, as per the table above.  

Table 6-27: Construction phase Interactions with flora and fauna as well as impacts expected  

INTERACTION IMPACT 

Site clearing and establishment for 
infrastructure placement including the 
increased traffic to complete the 
activity 

Direct and permanent loss of approximately 
4 754 ha of natural habitat, containing SSC. 

Loss of ecological services provided by areas of 
high sensitivity including the pans and woodland 
areas.  

Indirect impacts due to an industrial activity 
occurring within a largely natural landscape 
including increased road kills. 

Impact Description 
The major impacts associated with the proposed development from a fauna and flora 
perspective will largely occur during the site establishment and construction phase of 
the project. The major impacts at this stage of the proposed development will stem 
from site establishment as well as immediate vegetation clearing and earthworks that 
precede construction activities. This leads to natural vegetation transformation and 
complete destruction of vegetation communities, plant species habitats, and natural 
ecosystems within the project footprints. Results from the infield assessment indicate 
that significant portions of the Mopane Bushveld (4422.2 ha), and the three associated 
sub types as well as the Riparian Habitat (155 ha) and its associated sub types will be 
affected, these vegetation/habitat types coincide with the ESA1. Approximately 177.2 
ha of delineated Ridge Bushveld will also be impacted. This vegetation/habitat type 
coincides with CBA 2.  

From a conservation planning perspective, specifically the Limpopo Conservation Plan, 
two of the planned zones of construction are within LCPv2 CBA2 areas. The Processing 
zone consists of 400 ha of various industrial processing activities and it is expected that 
complete clearance of this area will take place. The Conservation Area zone to the 
extreme south of the project area will be approximately 1 550 ha in size and is planned 
to have various stands within it such as a water treatment plant, reservoir and a 
visitor’s guest lodge. In addition, it can be expected that roads, pipelines and the 
perimeter wall will also be constructed here. Complete transformation of the natural 
ecosystem is not expected here as the infrastructure areas are relatively small and the 
area is aimed to be a conservation area. It is not known at this stage what is meant by 
conservation area or what aims and objectives will form part of this area. 

The four protected tree species recorded during the field assessment are highly likely 
to be widespread and common throughout the project footprint. The strict 
management of these species must be according to the NFA and LEMA acts. 
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Clearance operations and site preparation also have the potential to result in the loss 
of top soil or to cause mechanical disturbance (compaction) to the soil. In addition, the 
presence of construction machinery and a fairly large construction work force may 
pose several risks to fauna and flora and cause permanent displacement of fauna, in 
particular SSC (Baboon Spider) that are present on site.  

Management objectives 
The objectives of management actions and mitigation measures are to avoid and 
reduce impacts to flora and fauna habitat on site and to mitigate any impacts that 
cannot be avoided. Management objectives will ensure that impacts from clearing and 
site establishment are limited and sensitive vegetation, plants and habitats are 
avoided during this process. To this end all clearing must be minimised and restricted 
to areas required for the construction activities of the project and disturbance to the 
undisturbed adjacent natural areas must be limited. Habitats, especially the delineated 
riparian areas and adjacent areas must be protected through the implementation of 
erosion and sediment control measures. All construction activity areas should be 
defined, and fences should be installed to demarcate areas that are out of bounds. 
Appropriate locating of lay down yard and infrastructure should be undertaken to limit 
damage to any vegetation. These should not be located within areas that will not be 
directly lost to construction and these should be cordoned off. All sensitive landscapes, 
vegetation types and locations of SSC must be avoided. 

 Management actions and targets 

During the construction of the project-related infrastructure, general mitigation and 
management actions provided in the following studies completed by Digby Wells as 
part of this project should be used to guide the effective management of the ecological 
resources affected by the proposed project: 

• Aquatic Ecology Report;  

• Rehabilitation Plan; and 

• Surface Water Report. 

A detailed sweep of the impacted areas or project area must be completed where: 

• All protected trees are located and counted for the permitting process; 

• All other floral SSC observed are located and documented; 

• All nesting faunal species (including Baboon Spiders) are located, counted and 
documented; 

• Ensure that the Present Ecological State is determined at the inception of the 
project and is calculated annually to determine if there is a decline or increase 
of species and appropriate management actions are determined and executed; 

• Ensure the establishment of an integrated Alien Invasive Management Plan; 
and 

• Investigate the potential to establish or contribute to an ecological offset area, 
if the residual impact after mitigation is significant. 
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Impact rating 
The rating of impacts related to natural vegetation transformation and disturbance of 
vegetation communities, plant species habitats, and natural ecosystems as well as the 
mtigation measures suggested to prevent, reduce, or remediate this impact are 
discussed in Table 6-28. 

Table 6-28: Impact rating for natural vegetation transformation and disturbance of vegetation communities, plant 
species habitats, and natural ecosystems 

Activity and Interaction: Clearing of vegetation and increased traffic during construction  

Dimension Rating Motivation Significance 

Impact 1 Description:  

Direct and permanent loss of approximately 4 755 ha of natural habitat, including plant and animal SSC. 

Topsoil stripping will eliminate fauna habitat and food resources that are required by animals. Roads and 
transport of material will negatively affect the natural occurring/protected species of the site. Increased human 
presence will affect natural cycles. Construction noise will disturb faunal natural environment and site clearing 
will disturb fauna and flora SSC. 

Prior to mitigation/management 

Duration Permanent (7) The impact is irreversible even with 
management. 

Major  negative 

(-119) 

Extent Municipal (4) Loss of habitat will occur locally but will impact 
mobile faunal species of a greater area. 

Intensity Irreplaceable loss 
(6) 

Irreplaceable loss of sensitive biophysical 
resources. 

Probability Definite (7) These impacts will occur if the project goes 
ahead. 

Nature Negative (-1) 

Mitigation/management actions 

Limited mitigation measures exist for loss of habitat. However, the following are recommended as a minimum: 

▪ Use previously disturbed areas where possible and, where possible, retain as much natural vegetation 

within the footprint of infrastructure; 

▪ Complete a fauna and flora search and rescue programme for all protected species to be recorded; 

▪ No unpermitted disturbance of any kind to protected flora species should occur and fines should be 

instituted for such actions; 

▪ Fencing of construction camps. No equipment or personnel will be allowed outside of the fenced 

construction camps; 

▪ Plan to relocate Red Data or protected species prior to site clearing commencing; 

▪ A 100 m buffer is recommended for the sensitive landscapes and habitats if possible; 

▪ Ensure that the area is fenced off to limit the ingress of species into the construction areas;  

▪ Ensure that environmental awareness training is held prior to and during construction operations; 

▪ Strict speed regulation of motor vehicles must be done by means of signage; 

▪ No poaching or lighting of fires or feeding of fauna; and 

▪ To further mitigate the permanent loss of natural habitat, ecological offsetting must be done.  

Post-mitigation 
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Activity and Interaction: Clearing of vegetation and increased traffic during construction  

Dimension Rating Motivation Significance 

Duration Beyond project life 
(6) 

The impact will remain for some time after the 
life of the project and is potentially irreversible 
even with management 

Moderate negative 

(-98) 

Extent Municipal (4) Loss of habitat will occur locally but will impact 
mobile faunal species of a greater area 

Intensity  Serious loss (4) Irreplaceable loss of moderately sensitive 
biophysical resources 

Probability Definite (7) These impacts will occur if the project goes 
ahead. 

Nature Negative (-1) 

Impact 2 Description:  

Loss of ecological services provided by areas of high sensitivity including the wetlands, riparian habitat, pans 
and woodland areas. 

Clearing of vegetation will directly remove some wetland and important riparian woodland habitat and their 
buffer areas. Construction and clearing of this vegetation will disturb these natural environments and 
compromise the ecological services they provide, which are of significance in the context of the area. These 
include water attenuation, flood protection, habitat creation, foodstuffs provisioning. 

Prior to mitigation/management 

Duration Permanent (7) The impact will be permanent and will remain 
after the life of the project and is potentially 
irreversible even with management. 

Moderate negative 

(-98) 

Extent Municipal (4) Loss of ecological services will occur locally but 
will impact mobile faunal species of a greater 
area utilising these habitats. 

Intensity  Serious damage to 
moderately 
sensitive 
environments (4) 

Serious damage to sensitive biophysical 
resources limiting ecosystem function. 

Probability Definite (7) There are sound scientific reasons to expect 
that this impact will occur if the project goes 
ahead. 

Nature Negative (-1) 

Mitigation/management actions 

Limited mitigation measures exist for loss of ecological services. However, the following are recommended: 

▪ Use previously disturbed areas where possible, avoid sensitive landscapes/areas; 

▪ Plan to relocate Red Data or protected species prior to site clearing commencing; 

▪ A 100 m buffer is recommended for the pan and woodland habitats. Refer to the wetlands report for 

suggested buffer sizes; 

▪ Ensure that the area is fenced off to limit the ingress of species into the construction areas; and  

▪ To further mitigate the permanent loss of natural habitat, ecological offsetting must be done. 

Post-mitigation 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 372 of 996 
 

Activity and Interaction: Clearing of vegetation and increased traffic during construction  

Dimension Rating Motivation Significance 

Duration Beyond project life 
(6) 

Loss of ecological services will remain an 
impact beyond the project life. 

Moderate negative 

(-91) 

Extent Municipal (4) Loss of ecological services will occur locally but 
will impact mobile faunal species of a greater 
area utilising these habitats. 

Intensity  Moderate damage 
to sensitive 
environments (3) 

With adequate mitigation, this can be 
moderate damage to sensitive biophysical 
resources limiting ecosystem function. 

Probability Definite (7) There are sound scientific reasons to expect 
that this impact will occur if the project goes 
ahead. 

Nature Negative (-1) 

Impact 3 Description:  

Indirect impacts due to industrial construction activities occurring within a largely natural landscape. 

Construction activities requiring the use of existing, upgraded and new roads will disturb the natural 
environment. Road deaths of naturally occurring Red Data and other faunal species will increase and the 
fragmentation of natural habitats and the creation of edge effects will also occur due to this activity. 

Prior to mitigation/management 

Duration 
Medium term (3) 

Construction activities will occur within 1-5 
years.  

Moderate negative 

(-77) 

Extent 
Municipal (4) 

Indirect impacts (such as road kills) will occur 
locally but will impact mobile faunal species of 
the greater area. 

Intensity  Serious damage to 
or loss of sensitive 
environments (4) 

Serious damage to or loss of sensitive 
biophysical resources such as SCC. 

Probability Definite (7) There are sound scientific reasons that the 
impact will definitely occur. >80% probability 

Nature Negative (-1) 

Mitigation/management actions 

▪ Ensure that the width and length of roads are kept to a minimum; 

▪ Use previously disturbed areas or existing roads where possible; 

▪ Commit to relocate Red Data or protected species prior to construction commencing; 

▪ Ensure that vehicle speeds are kept to a minimum; 

▪ Ensure that noise levels are reduced; 

▪ Limit construction to daylight only to reduce noise; 

▪ Ensure that the project area is demarcated and no persons or vehicles permitted outside the demarcated 

area; and 

▪ Ensure that environmental awareness training is held prior and during construction operations are held. 

Post-mitigation 
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Activity and Interaction: Clearing of vegetation and increased traffic during construction  

Dimension Rating Motivation Significance 

Duration Medium term (3) Construction activities will occur within 1-5 
years.  

Minor Negative 

-55 

Extent Municipal (4) Loss of ecological services will occur locally but 
will impact mobile faunal species of a greater 
area utilising these habitats. 

Intensity  Serious damage to 
or loss of sensitive 
environments (4) 

Significant changes to structures/items of 
natural or social significance. 

Probability Likely: The impact 
may occur. <65% 
probability (5) 

The possibility of road deaths due to the 
mobility of the fauna is always a possibility 

Nature Negative (-1) 

 

6.2.2.17 Operational phase impact 

6.2.2.17.1 Activity 2: Operation of the various SEZ components 

The operational phase activities that will have an impact on the terrestrial ecology are 
summarised on the following page.  

Table 6-29: Operational phase impacts 

INTERACTION IMPACT 

Operation of the SEZ and associated local 
infrastructure including the generation of 
heat, noise and dust, storage and 
reticulation of contaminated water, 
generation of domestic and hazardous 
waste and the ingress of humans into the 
area. 

Indirect impacts due to an industrial activity 
occurring within a largely natural landscape 
including increased road kills. 

Operation of smelters and coal fired power 
station resulting in air pollution and waste 
production. 

The principal sources of pollution caused by 
coal-fired power station and smelting are 
contaminant-laden air emissions and 
process wastes such as wastewater and slag, 
in the case of smelting. 

Open areas occurring after construction. Introduction of alien invasive plant species.  

Management objectives 
These objectives are to prevent/minimise the loss of or further damage to natural 
ecosystems and their buffer areas. This is important as the naturally occurring habitat 
and ecosystems play a major role in supporting a range of ecological processes and 
biodiversity in the region, particularly as the general area is a tourism area. 
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Management actions and targets 
During the operational phase of the project-related infrastructure, general mitigation 
and management actions provided in the following studies done by Digby Wells as part 
of this project should be used to guide the effective management of the ecological 
resources affected by the proposed project: 

• Aquatic Ecology Report; and 

• Surface Water Report. 

Impact rating 
Table 6-30: Potential impacts of the operational phase on the ecological environment 

Activity and Interaction: Operation of the SEZ and associated local infrastructure including 
generation of heat, noise and dust, storage of water, generation of domestic and hazardous waste 
and the ingress of humans into the area. 

Dimension Rating Motivation Significance 

Impact 1 Description:  

Indirect impacts due to industrial activities occurring within a largely natural landscape. 

Habitat loss and continual pressure exerted by the operations on the ecosystem can lead to pressure 
on the populations of threatened species or could lead to direct loss of individuals. 

Prior to mitigation management 

Duration Project Life (5) The impact will remain for the life of the 
project but is not reversible even with 
management. 

Moderate  negative 

(-91) 

Extent Municipal (4) Impacts may occur locally but will impact 
mobile faunal species of a greater area. 

Intensity Serious damage 
to or loss of 
sensitive 
environments 
(4) 

Serious damage to or loss of sensitive 
biophysical resources such as SCC. 

Probability Definite (7) There are sound scientific reasons that the 
impact will definitely occur. >80% probability 

Nature Negative (-1) 

Mitigation/management actions 

▪ Ensure that a Biodiversity Action Plan addresses these impacts in full; 

▪ Ensure that the controls of noise, dust, waste generation, vehicle speed limits, food waste 

disposal, hazardous waste disposal, human interaction with the ecology are monitored 

regularly and controls to prevent adverse conditions arising from the activities which are 

likely to affect fauna are updated and implemented; and  

▪ Ensure continuous environmental awareness training takes place.  

Post-mitigation 

Duration Project Life (5) The impact will remain for the life of the 
project but is not reversible even with 
management 

Minor negative 

(-72) 
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Activity and Interaction: Operation of the SEZ and associated local infrastructure including 
generation of heat, noise and dust, storage of water, generation of domestic and hazardous waste 
and the ingress of humans into the area. 

Dimension Rating Motivation Significance 

Extent Local (3) Sound mitigation and management 
measures may ensure the impacts occur 
locally. 

Intensity  Moderate 
damage to or 
loss of sensitive 
environments 
(4) 

Sound mitigation and management 
measures may ensure the damage to or loss 
of sensitive biophysical resources is 
moderate. 

Probability Highly probable 
(6) 

Sound mitigation and management 
measures may ensure the impacts are less 
likely to occur. 

Nature Negative (-1) 

Activity and Interaction: Air pollution and waste generation 

Dimension Rating Motivation Significance 

Impact 2 Description:  

One type of pollution attributed to air emissions is acid rain. The smelting of sulphide ores results in 
the emission of sulphur dioxide gas, which reacts chemically in the atmosphere to form a sulfuric acid 
mist. As this acid rain falls to the earth, it increases the acidity of soils, streams, and pans, harming 
the health of vegetation and fish and wildlife populations. 

When compared to pollution caused by air emissions, process waste and slag are of less concern. In 
modern smelters, much of the wastewater generated is returned to the process. If the economic value 
of the metal concentrate in slag is high enough, the slag may be returned to the process, thereby 
reducing the amount requiring permanent disposal.  

Prior to mitigation/management 

Duration Project Life (5) The impact will remain for the life of the 
project but is not reversible even with 
management. 

Moderate negative 

(-91) 

Extent Municipal (4) Impacts may occur locally but will impact 
mobile species of a greater area will be 
impacted by habitat loss. 

Intensity Serious damage 
to or loss of 
sensitive 
environments 
(4) 

Serious damage to or loss of sensitive 
biophysical resources. 

Probability Definite (7) There are sound scientific reasons that the 
impact will definitely occur. >80% probability 

Nature Negative (-1) 

Mitigation/management actions 
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Activity and Interaction: Operation of the SEZ and associated local infrastructure including 
generation of heat, noise and dust, storage of water, generation of domestic and hazardous waste 
and the ingress of humans into the area. 

Dimension Rating Motivation Significance 

▪ Ensure the use of new technologies, such as electrostatic precipitators, adhere to national 

and international emissions standards; and 

▪ Ensure a waste management plan for water and production waste is in place.  

Post-mitigation 

Duration Project Life (5) The impact will remain for the life of the 
project but is not reversible even with 
management 

Minor negative 

(-72) 

Extent Local (3) Sound mitigation and management 
measures may ensure the impacts occur 
locally  

Intensity  Moderate 
damage to or 
loss of sensitive 
environments 
(4) 

Sound mitigation and management 
measures may ensure the damage to or loss 
of sensitive biophysical resources is 
moderate. 

Probability Highly probable 
(6) 

Sound mitigation and management 
measures may ensure the impacts are less 
likely to occur 

Nature Negative (-1) 

Activity and Interaction: Operation of transmission line 

Dimension Rating Motivation Significance 

Impact 3 Description:  

Proliferation of AIP species in areas disturbed by operation activities. 

Prior to mitigation/management 

Duration Project Life (5) The impact will remain for the life of the 
project but is not reversible even with 
management. 

Moderate negative 

(-91) 

Extent Municipal (4) This impact if left unchecked could affect the 
municipal area. 

Intensity Irreplaceable 
loss (4) 

Serious loss and/or damage to physical or 
biological resources or moderately sensitive 
environments, limiting ecosystem function. 

Probability Definite (7) There are sound scientific reasons that the 
impact will definitely occur. >80% probability 

Nature Negative (-1) 

Mitigation/management actions 
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Activity and Interaction: Operation of the SEZ and associated local infrastructure including 
generation of heat, noise and dust, storage of water, generation of domestic and hazardous waste 
and the ingress of humans into the area. 

Dimension Rating Motivation Significance 

▪ Ensure an integrated AIP management plan is in place and adhered to; 

▪ Specific control measures from an AIP Monitoring Plan must be incorporated into the 

working procedures; 

▪ Regular on-site monitoring for invasive species must be carried out to allow early 

identification of invasive species before they bevome established and speread cleared areas; 

and 

▪ Regular hygiene inspections of all equipment, vehicle and machinery should be carried to 

ensure no spread of alien invasive plants occurs. 

Post- mitigation 

Duration Project Life (5) The impact will remain for the life of the 
project but is not reversible even with 
management. 

Minor negative 

(-72) 

Extent Local (3) Sound mitigation and management 
measures may ensure the impacts occur 
locally. 

Intensity Moderate 
damage to or 
loss of sensitive 
environments 
(4) 

Sound mitigation and management 
measures may ensure the damage to or loss 
of sensitive biophysical resources is 
moderate. 

Probability Highly probable 
(6) 

Sound mitigation and management 
measures may ensure the impacts are less 
likely to occur. 

Nature Negative (-1) 

6.2.2.18 Decommissioning phase 

6.2.2.18.1 Impact Description 

The demolition of the SEZ and associated infrastructure areas will have negative 
impacts similar to that of the construction activities due to the similarities of the 
actions. Affected areas will then need to be rehabilitated back to wilderness and/or 
game farming or according to the updated regional strategic goal for the area. The 
major impacts anticipated due to the proposed interaction are listed in Table 6-31 
below. 

Table 6-31: Interactions and impacts of the decommissioning phase 
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INTERACTION IMPACT 

Decommissioning of the SEZ and associated 
infrastructure including the demolition and 
removal of infrastructure, removal of rubble, 
removal of roads and fences, rehabilitation of 
the all buildings, ingress of humans from the 
area. 

Indirect impacts due to 
decommissioning activity occurring 
within a largely natural landscape. 

Rehabilitation of impacted areas to wilderness.  Improvements from rehabilitation will 
be recognisable over time as the area is 
returned to wilderness – this will, 
however, not be natural bushveld. 

 Management objectives 

Management objectives are to inform the SEZ where there are ecological interactions 
with the proposed activities during the demolition of the infrastructure. These 
objectives are to prevent/minimise the loss of or further damage to natural 
ecosystems and their buffer areas. This is important as the naturally occurring habitat 
and ecosystems play a major role in supporting a range of ecological processes and 
biodiversity in the region; particularly as this currently is a tourism area.  

 Management actions and targets 

During the demolition of the project-related infrastructure, general mitigation and 
management actions provided as part of this project should be used to guide the 
effective management of the ecological resources affected by the proposed project: 

• Aquatic Ecology Report; and 

• Surface Water Report. 

Impact ratings 
Table 6-32: Potential impacts of the decommissioning phase on the ecological environment 

Activity and Interaction: Decommissioning of infrastructure including the demolition and removal 
of infrastructure, removal of rubble, removal of roads and fences, rehabilitation of the SEZ, ingress 
of humans from the area. 

Dimension Rating Motivation Significance 

Impact 1 Description:  

Indirect impacts due to industrial activities occurring within a largely natural landscape. 

Habitat loss and continual pressure exerted by the operations on the ecosystem can lead to pressure 
on the populations of threatened species or could lead to direct loss of individuals. 

Prior to mitigation/management 

Duration Project Life (5) The impact will remain for the life of the 
project but is not reversible even with 
management. 

Moderate negative 

(-91) 

Extent Municipal (4) Impacts may occur locally but will impact 
mobile faunal species of a greater area. 
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Activity and Interaction: Decommissioning of infrastructure including the demolition and removal 
of infrastructure, removal of rubble, removal of roads and fences, rehabilitation of the SEZ, ingress 
of humans from the area. 

Dimension Rating Motivation Significance 

Intensity Serious damage 
to or loss of 
sensitive 
environments 
(4) 

Serious damage to or loss of sensitive 
biophysical resources such as SCC. 

Probability Definite (7) There are sound scientific reasons that the 
impact will definitely occur. >80% 
probability 

Nature Negative (-1) 

Mitigation/management actions 

▪ Ensure that a Biodiversity Action Plan addresses these impacts in full; 

▪ Ensure that the controls of noise, dust, waste generation, vehicle speed limits, food waste 

disposal, hazardous waste disposal, human interaction with the ecology are monitored 

regularly and controls to prevent adverse conditions arising from the activities which are 

likely to affect fauna are updated and implemented; and 

▪ Ensure continuous environmental awareness training takes place.  

Post-mitigation 

Duration Project Life (5) The impact will remain for the life of the 
project but is not reversible even with 
management. 

Minor negative 

(-72) 

Extent Local (3) Sound mitigation and management 
measures may ensure the impacts occur 
locally. 

Intensity  Moderate 
damage to or 
loss of sensitive 
environments 
(4) 

Sound mitigation and management 
measures may ensure the damage to or loss 
of sensitive biophysical resources is 
moderate. 

Probability Highly probable 
(6) 

Sound mitigation and management 
measures may ensure the impacts are less 
likely to occur. 

Nature Negative (-1) 

Activity and Interaction: Rehabilitation of impacted areas to wilderness 

Dimension Rating Motivation Significance 
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Activity and Interaction: Decommissioning of infrastructure including the demolition and removal 
of infrastructure, removal of rubble, removal of roads and fences, rehabilitation of the SEZ, ingress 
of humans from the area. 

Dimension Rating Motivation Significance 

Impact 2 Description:  

Improvements from rehabilitation will be recognisable over time as the area is returned to 
wilderness – this will, however, not be natural bushveld. 

These areas will have been transformed permanently from the natural state and this impact is 
captured in the construction phase. With well-planned and case-specific rehabilitation actions the 
area will be improved from its new industrial status 

Prior to mitigation/management 

Duration Medium term 
(3) 

The rehabilitation will be effective for 1 to 5 
years before further degradation occurs. 

Negligible positive 

(36) 

Extent Local (3) Local extending only as far as the 
development site area. 

Intensity Average (3) Ongoing positive benefits, not wide spread 
but felt by some elements of the baseline. 

Probability Probable (4) Could occur < 50%  

Nature Positive (-1) 

Mitigation/management actions 

▪ Ensure that the rehabilitation plan is updated during the project’s term; 

▪ Ensure that the environmental liability assessments are done annually and that the cost 

for rehabilitation is updated annually and the funds are available; 

▪ Ensure that the correct specialists are involved well in advance to deal with all the aspects 

of decommissioning; 

▪ Ensure that an ecologist is commissioned to guide the rehabilitation of the natural 

elements of the project site; and 

▪ Rehabilitate successfully to bushveld comprised of natural indigenous species with the 

carrying capacity of pre-disturbance standards.  

Post- mitigation 

Duration Beyond project 
life (6) 

Improvements and rehabilitation will be 
recognisable, ingress of fauna into the area 
overtime. 

Minor positive 

(65) 

Extent Local (3) Will extend as far as the site. 

Intensity 
Average (4) 

Average ongoing positive benefits felt by 
some elements of the baseline. 
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Activity and Interaction: Decommissioning of infrastructure including the demolition and removal 
of infrastructure, removal of rubble, removal of roads and fences, rehabilitation of the SEZ, ingress 
of humans from the area. 

Dimension Rating Motivation Significance 

Probability Likely (5) Its most likely that this impact will occur. 

Nature Negative (-1) 

6.2.2.19 Cumulative impacts 

It is necessary to consider the impacts that the development will have from a broad 
area perspective, by considering land-use and transformation of natural habitat in 
areas surrounding the site. Cumulative impacts are assessed by considering past, 
present and anticipated changes to biodiversity. Albeit the Musina Mopane Bushveld 
and Limpopo Ridge Bushveld vegetation types are assigned a Least Concern status, 
large portions of this vegetation are under threat due to expanding mining operations, 
including the Mopane project, Chapudi project, Makhado project and Vele project. The 
level of protection that this vegetation type receives provincially is regarded as poor 
and it is regarded as endemic to the province (LEDET, 2017). The cumulative loss of 
this vegetation type as well as the SSC found within it should be considered 
proactively. The continued loss of the vegetation type will only be exasperated by the 
various planned and existing developments, including the Musina/Makhado SEZ. 
During this report the quantification of the regional cumulative impacts were not 
completed, it is however recommended that the developer of the SEZ work 
constructively with other developers in the area to plan an aggregated biodiversity 
offset. Such an offset if implemented correctly could mitigate the large-scale 
vegetation and habitat loss that is envisaged regionally. As indicated in the impact 
assessment sections, approximately 177 ha of Limpopo Ridge Bushveld, 4 422.2 ha of 
Musina Mopane Bushveld and 145 ha of Riparian vegetation will be permanently lost. 
The Musina-Makhado SEZ is situated within the Transition Zone area of the Vhembe 
Biosphere Reserve. The transition area is the part of the reserve where the greatest 
activity is allowed, fostering economic and human development that is socio-culturally 
and ecologically sustainable (Figure 6-19). 
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Figure 6-19: Cumulative impacts 

6.2.3 SOIL AND LAND CAPABILITY ASSESSMENT 

6.2.3.1 Findings of the heritage assessment 

6.2.3.1.1 Geology  

The SEZ Development Area is situated in the area geologically indicated as the Limpopo 
Belt, which is a broad zone of gneisses situated in between the granitoid-greenstone 
terranes of the Kaapvaal and Zimbabwe Cratons. The Limpopo Belt geology is observed 
on site as ridges where the Gumbu Group outcrops at surface. The Gumbu Group is 
the youngest group part of the Beit Bridge Complex, which consists of 
metasedimentary rocks and associated Leucogneisses (Johnson et. al., 2006). The 
Gumbu Group itself is characterised predominantly by marbles and calc-silicate rocks 
with minor greywacke. However, for most of the site the geology is covered by 
quaternary sediments in which mainly sandy soils have formed. The geology of the 
project area is shown in Figure 6-20.  
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6.2.3.1.2 Vegetation  

The SEZ site falls within the Musina Mopane Bushveld aFigure 6-21. The Musina 
Mopane Bushveld is categorised as least threatened, with a target of 19%. Only 2% is 
statutorily conserved, mainly in the Mapungubwe National Park and the Nwanedi and 
Honnet Nature Reserves. It is the most diverse mopaneveld type in South Africa 
(Mucina et. al., 2006). 

 
Figure 6-20: Geology 
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Figure 6-21: Vegetation 

 

6.2.3.2 Land type 

The SEZ development area is characterised by rock outcrops and generally shallow 
soils with moderate topography, which makes the area have a generally low potential 
for agricultural activities. The land type gathered suggested that the project area was 
dominated by land types Ah89, Fc483, Lb312 and Ae305 as depicted in Figure 6-20. 
Table 6-33 shows dominant land type and expected soil forms on the site. Site surveys 
will confirm details in this regard.  



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 385 of 996 
 

Table 6-33: Dominant land types  

LAND TYPE DESCRIPTION 

Ah89 Unit Ah89 is the most common landtype for the 
SEZ area and is characterised by shallow soils up 
to 300 mm deep, with occurrences of rock 
outcrops and some deeper soil forms up to 900-
1 000 mm deep. Freely drained, red and yellow, 
eutrophic, apedal soils develop in this unit and 
comprise >40% of the land type. The dominant 
soil form is Mispah, the Hutton soil form is 
common, and Clovelly and Oakleaf soil forms are 
present to a lesser extent. 

Fc483  Unit Fc483 is a land type predominantly 
characterised by shallow soils up to 200 mm 
deep (more than 50%), some rock outcrops 
(18%) and deeper soil forms up to 1 200 mm 
deep. The abundant soil form is Mispah with 
some lesser occurrences of Hutton, Clovelly and 
Oakleaf soil forms. 

I312 Unit Lb312 is characterised predominantly by 
rock outcrops which comprise >60% of the land, 
the predominant soil form being Mispah with 
occurrences of the Hutton and Oakleaf soil 
forms.  

Ae305 Unit Ae is characterised by freely drained, red, 
eutrophic, apedal soils comprising >40% of the 
land type, in the predominantly Hutton soil form 
which can be more than 1 200 mm deep.  
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Figure 6-22: SEZ development area land type 

 

Figure 6-23 illustrates typical site conditions observed on the property.  

   
Figure 6-23 

   



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 387 of 996 
 

   

   
Figure 6-23: On-site conditions 

6.2.3.3 Land use  

The SEZ development area is covered by natural bushveld vegetation consisting mainly 
of grassland with some areas with shrubland and thicket and woodlands and/or open 
bush. This is at current mainly used for extensive agricultural purposes as shown by a 
few farmsteads present within the area. Smaller areas show signs of shallow 
digging/mining, and there is a toll plaza present along the N1 highway near the eastern 
boundary. 

6.2.3.4 Land capability  

The approach used for the land capability assessment is used in agriculture and is 
recommended by Schoeman et al (2000) who defined land capability in terms of the 
combined effects of soil, terrain and climatic features. The defined land capability 
shows the most intensive long-term use of land for rain-fed agriculture and at the same 
time indicates the permanent limitations associated with different land use classes. 
Land capability was determined by assessing a combination of soil, terrain and climate 
features. According to the land type data (Land Type Survey Staff, 1972 – 2006), the 
current land capability identified within the proposed development area was mostly 
Class VI (wildlife, forestry, light grazing), with smaller areas of Class VIII (wildlife). 

6.2.3.5 Class VI 

Land in Class VI has limitations that make it unsuited for cultivation and restrict its use 
to light to moderate grazing, woodland or wildlife. Physical conditions are such that it 
is impractical to apply such pasture or range improvements as seeding, liming and 
fertilizing. In unusual instances some occurrences may be used for special crops but 
only under unusual management practices. 
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6.2.3.6 Class VIII 

Land in Class VIII has very severe limitations that make it unsuited to cultivation and 
that restrict its use largely to woodland or wildlife. Physical conditions, such as limited 
soil depth, are such that it is restricting root penetration and impractical to apply such 
pasture or range improvements as seeding, liming and fertilizing. Depending on soil 
characteristics and climate, land in Class VIII may be well or poorly suited to woodland.  

 
Figure 6-24: Land use 
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Figure 6-25: Land capability 

6.2.3.6.1 Soil classification 

Three different soil forms were identified within the surveyed area, and these are the 
Mispah, Clovelly and Hutton soil forms. The distribution of the identified soil forms at 
the SEZ Development area is presented in Table 6-34. This distribution is based on a 
combination of information from the field survey, the soil classification and the 
regional land type and capability data and site imagery.  

The most dominant soil form on the project site is the Hutton (66%) which mainly 
covers the lower lying areas. The Mispah (31%) soil form follows in dominance and this 
form is mainly found surrounding topographical highs where bedrock outcrops or is 
close to surface. Clovelly soil covers the remainder of the lower lying areas. 

Table 6-34: Identified soil forms within the SEZ development area  

SOIL FORMS AREA SURVEYED 
(km2) 

% SURVEYED 
AREA 

Hutton 54.9 66 

Mispah 25.6 31 

Clovelly 2.5 3 

 
Based on the indicated soil distribution on the site, the land capability map was 
updated, and capability classes redefined based on the site-specific information 
collated during this study. The updated map (Figure 6-25) shows a larger part of the 
site would have a land capability Class VIII than based on the regional data, based on 
the shallow soil depth and the low suitability of the soils for cultivation. 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 390 of 996 
 

 
Figure 6-26: Soil forms 

 

 
Figure 6-27: Land capability 
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6.2.3.7 Soil characteristics 

6.2.3.7.1 Soil texture 

The sand, silt and clay content of the soil samples were determined using laboratory 
results and the soil texture triangle as shown in Figure 6-28. In Figure 6-28 each 
fraction is expressed as a percentage proportional to the sum of the three fractions. 
The value resulting from this is termed the texture of a soil and the textural class can 
be obtained from plotting the three fractions on the textural triangle. 

 

Figure 6-28: Soil texture triangle 
 

The interpreted results indicated that the soil identified on site all falls in one texture 
class, namely sandy loam. All samples have a clay content lower than 20%. Topsoils 
that range between loamy sand and sandy clay loam textures allow for good to fair 
infiltration of water, and as such it is not expected the loamy sand texture as observed 
will significantly reduce infiltration into the soils found on the site. 

6.2.3.8 Soil pH 

The soil pH is determined in the supernatant liquid of an aqueous suspension of soil 
after having allowed the sand fraction to settle out of suspension. The soil pH has a 
direct influence on plant growth through the following: 

• Direct effect of the hydrogen ion concentration on nutrient uptake;  

• Mobilisation of toxic ions such as aluminium and manganese, which restrict 
plant growth; and  

• Indirectly through the effect on trace nutrient availability. 

The soil pH ranged from 4.3 to 5.9. These soils are considered acidic according to the 
guidelines (Table 6-35) and the soil pH values of below 7 are likely due to the acidic 
nature of the parent material from which the soils were derived and/or subsequent 
leaching processes. In case of agricultural use, addition of agricultural lime would be 
required to counteract the acidity.  
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Table 6-35: Soil Fertility Guidelines 

GUIDELINES (mg PER kg) 

Macro Nutrient Low High 

Phosphorus (P) <5 >35 

Potassium (K) <40 >250 

Sodium (Na) <50 >200 

Calcium (Ca) <200 >3000 

Magnesium (Mg) <50 >300 

pH (KCl) 

Very 
Acidic 

Acidic Slightly Acidic Neutral Slightly 
Alkaline 

Alkaline 

<4 4.1-5.9 6-6.7 6.8-7.2 7.3-8 >8 

 
Soil samples collected on the SEZ development area show the profile of Ca>Mg>K>Na 
concentrations as expected with exception of Samples 7, 11 and 13 (K higher than Mg). 
The measured concentrations of Ca, Mg and Na show that calcium and magnesium are 
within the range for optimal plant growth, sodium concentrations are low and 
potassium concentrations are considered high for Samples 7 and 11. Based on the soil 
exchangeable cations there would be no need for addition of fertilisers for agricultural 
purposes. 

6.2.3.9 Phosphorus 

The soil phosphorus levels at the SEZ development area are very low (1-4 mg/kg), 
which may be due to phosphorus fixation and the acidic nature of the soil. Phosphorus 
fertilisation would be required in case of any planned agricultural use and an 
application of phosphorus would lead to long-term improvement in soil fertility. 

6.2.3.9.1 Main findings 

The soils on the site have a sandy loam texture, with a low clay content (less than 20%) 
and a low soil organic carbon content (between 0.3 and 0.6 mg/kg). As a result, the 
soil CEC is low to moderate. Exchangeable cation concentrations indicate a low sodium 
content with good calcium, magnesium and potassium concentrations for crop 
growth.  

The soils are acidic and as a result, phosphorus concentrations are very low due to a 
high adsorption rate related to a low pH. Zinc and copper concentrations are also 
considered to be low for common crops and likely related to the sandy nature of the 
soils as observed, with a low CEC and low organic carbon content. Based on the 
chemical characteristics, the soils have limited potential for crop growth without 
additional management practises such liming or fertilisation. 
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Table 6-36: Soil chemical and physical properties 

Sample 

ID 

pH 

(KCl) 

P 

(Bray1) 
K Na Ca Mg Cu Fe Mn Zn Organic 

C 
Clay Sand Silt Texture 

  mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % % % %  

4 4.88 2 130 29 992 291 1.06 5.47 8.11 0.4 0.4 11 81 8 Sandy 
Loam 

7 5.76 3 299 42 1184 285 0.91 8.23 9.51 0.63 0.6 19 65 16 Sandy 
Loam 

8 4.9 3 122 30 1185 325 0.8 3.06 12 0.38 0.4 11 76 13 Sandy 
Loam 

9 4.99 4 143 22 648 166 0.94 4.96 14.4 0.44 0.5 11 78 11 Sandy 

Loam 

10 4.32 3 149 24 380 180 0.96 3.34 9.56 0.41 0.3 11 81 8 Sandy 
Loam 

11 5.91 2 373 27 1047 198 1.05 1.18 9.47 0.51 0.3 19 68 13 Sandy 
Loam 

12 4.53 1 174 23 354 176 1.18 7.93 19.1 0.47 0.6 15 76 9 Sandy 

Loam 

13 4.78 1 237 24 409 155 1.55 1.85 10.8 0.52 0.4 11 79 10 Sandy 
Loam 

14 5.81 3 165 52 2555 521 2.05 2.72 14.24 0.49 0.5 19 63 18 Sandy 
Loam 

6.2.3.10 Impact assessment 

The major impacts will be associated with potential contamination of soils due to the 
planned activities and the construction of the plants and associated infrastructure, 
which will cover approximately 75% of the area. This will likely entail topsoil removal, 
soil compaction and disturbances of the natural occurring soil profiles. The potential 
impacts associated with the development on soils are detailed below: 

• Potential negative impacts: 
o The proposed activities, including metallurgical plants and movement of 

vehicles, could cause small-scale contamination of soils if these activities 
are not properly managed. 

o Soil compaction may deteriorate the land capability: 
▪ in areas where base preparation for the construction of 

plants/infrastructure is planned; and 
▪ In areas where movement of construction vehicles will occur.   

o The compaction and removal of soils for construction purposes can 
negatively impact on the land capability. However, the land capability at 
current is already limited to mainly wildlife or light/moderate grazing. 

o The removal of vegetation may lead to soil erosion caused by wind and 
water movement over the soil surface. 

• Potential positive impacts: 
o The land use will promote agricultural activities and contribute to gross 

domestic product (GDP). 
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6.2.4 HERITAGE ASSESSMENT 

6.2.4.1 Findings of the heritage assessment 

In total, 187 heritage resources were identified within the regional, local and site-
specific study areas. Figure 6-29 illustrates the breakdown of the identified heritage 
resources. Expressions of resources associated with the palaeontological, Stone Age 
and Farming Community periods have been recorded within the greater study area. 
However, the historical period, including the historical built environment and burial 
grounds and graves, dominate the tangible heritage resources identified within the 
area under consideration. 

 
Figure 6-29: Heritage resources identified in greater study area 
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Figure 6-30: Heritage resources within the regional study area 

 

The Stone Age in southern Africa comprises three broad phases, defined by the lithic 
tools and other material culture produced by the various hominid species through 
time. These phases are the ESA, the MSA and the LSA. Archaeological evidence 
suggests that hominids have inhabited the Limpopo Province since the ESA. No 
expressions of the ESA have been identified within the regional study area, and so this 
period is not considered further in this report. 

The MSA dates from approximately 300 kya to 20 kya. Early MSA lithic industries are 
characterised by high proportions of blades, which have been minimally modified and 
which were created using the Levallois technique (Clark, 1982; Deacon & Deacon, 
1999). The use of good quality raw material defines this period, as does the use of 
bone tools, ochre, beads and pendants. MSA artefacts are usually associated with 
water sources, for example pans and the Limpopo River. However, these finds are 
often not found in situ and therefore offer limited contextual information. 

The MSA accounts for 2.1% of the identified heritage resourced, mixed MSA/LSA for 
3.7% and indeterminate Stone Age artefacts for an additional 6.4%. The Stone Age is 
represented in the regional study area as isolated artefacts, artefacts embedded in the 
surface matrix, and low and high-density surface scatters (Silidi & Matenga, 2013; 
Smuts, 2018). 

The LSA dates between 40 kya to the historical period. LSA lithics are specialised where 
specific tools have been created for specific tasks (Mitchell, 2002). Bone points are 
included in LSA assemblages, which also commonly include diagnostic tools such as 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 396 of 996 
 

scrapers and segments. As with the MSA artefacts, LSA artefacts are usually associated 
with water sources and are not usually found in situ. In southern Africa, the LSA is 
closely associated with hunter-gatherers. This period is further defined by evidence of 
ritual practices and complex societies (Deacon & Deacon, 1999). This is commonly 
expressed through rock art. No such expressions of the LSA were recorded within the 
greater study area.  

Hunter-gatherers were later followed by the various peoples of the Farming 
Community period. This time is characterised by the movements of Bantu-speaking 
agro-pastoralists moving into southern Africa and is divided into an early and late 
phase (EFC and LFC).  

EFC and LFC sites can be identified through secondary tangible surface indicators, such 
as ceramics and evidence for the domestication of animals (such as faunal remains or 
dung deposits). No expressions of the EFC were identified within the regional study 
area, and so this period is not considered further in this report. The LFC accounts for 
20.9% of the identified heritage resources and indeterminate Farming Community 
artefacts account for an additional 2.7%. 

LFC sites can be identified through secondary tangible surface indicators, such as 
ceramics and evidence for domesticated animals, i.e. dung deposits or faunal remains. 
These resources provide motivation for settlement and possible trade networks 
(Delius, et al., 2014) and are distributed across the region. 

Stonewalling is the most visible indicator of LFC settlements. Stonewalls attest to the 
complex processes of development and decline over several years (Delius, et al., 2014). 
No examples of such archaeological material were identified within the regional study 
area in the literature. 

The LFC can also be identified through evidence for temporary or permanent 
settlement. This includes cattle posts which have been identified along the escarpment 
and settlements that were briefly occupied and which have been identified close to 
the workable soils along the Limpopo River (Huffman & Van der Walt, 
2011).Ethnographic evidence suggests that the cattle posts may be associated with 
users of the Letsibogo ceramics; these users may have been the baKaa (Schapera, 
1953; Huffman, 2007; Huffman & Van der Walt, 2011; Biemond, 2014). The Letsibogo 
ceramics are characterised by lines of punctates separated by red and black zones 
(Huffman, 2007; Huffman & Van der Walt, 2011; Biemond, 2014). These ceramics date 
between 1500 CE and 1700 CE. 

Within the identified literature, the LFC is represented by: 

• Isolated examples and low- density scatters of ceramic fragments (Roodt, 2011; 
Silidi & Matenga, 2013; Smuts, 2018); 

• Deposits associated with cattle kraals (Silidi & Matenga, 2013); 

• Sites of low to high-complexity (Silidi & Matenga, 2013); and 

• Stonewalling (Roodt, 2011; Silidi & Matenga, 2013). 
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The LFC transition to the historical period is characterised by the emergence of large 
agricultural settlements associated with the baTswana. Archaeological excavations 
within the regional study area indicate that the baTswana occupation of the area may 
have been brief (Nel, 2012). As demonstrated in the history of the baKwena, periods 
of political turbulence caused disruptions during the 18th

 and 19th
 centuries (Schapera, 

1953). It is these disruptions that are suggested to be the cause of the ephemeral 
remains of the archaeological sites (Nel, 2012). 

The historical period72
 is commonly regarded as the period characterised by contact 

between Europeans and Bantu-speaking African groups and the written records 
associated with this interaction. However, the division between the LFC and historical 
period is artificial, as there is a large amount of overlap between the two. 

Historical heritage resources associated with the early settlement of the region make 
up 32.6% of the identified heritage resources in the area under consideration, with 
burial grounds and graves accounting for an additional 23%. Burial grounds and graves 
account for a further 10% of the records. These are expressed as single graves and 
burial grounds with fewer than 20 graves and one burial ground of indeterminate size 
(Roodt, 2011; Silidi & Matenga, 2013; Roodt & Roodt, 2014). Historical heritage 
resources within the regional study area are represented as: 

• Deposits associated with cattle kraals and historical structures (Silidi & 
Matenga, 2013); 

• Sites of low and high complexity (Silidi & Matenga, 2013); and 

• Structural remains, standing buildings, remains of functional structures and the 
remains of complexes (i.e. werwe or farmsteads) (Silidi & Matenga, 2013; 
Smuts, 2018). 

  

 
72 In southern Africa, the last 500 years represents a formative period that is marked by enormous internal economic invention 

and political experimentation that shaped the cultural contours and categories of modern identities outside of European contact. 
This period is currently not well documented, but is being explored through the 500 Year Initiative (Swanepoel, et al., 2008). 
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Figure 6-31: Current environment at the time of the pre-disturbance survey  

 

6.2.4.2 Existing environment 

The project is considered a greenfields development in that there has been minimal 
investment and development on the affected properties. This notwithstanding, the 
project area has been greatly disturbed through anthropogenic activity, including the 
grazing of livestock and individual residences. Some of the modern structures 
identified within the project area during the pre-disturbance survey appear to have 
been used as tourist accommodation. Table 6-37 presents a summary of the natural 
vegetation within the project area. 
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Table 6-37: Summary of the vegetation setting of the project 

BIOME BIO-REGION VEGETATION TYPE 

Savanna Mopane Musina Mopane Bushveld (SVmp 1) 

Open woodland to moderately-closed shrubveld located on 
undulating to irregular plains, with some hills present. This 
vegetation type is associated with layers of the Archaean Beit 
Bridge Complex, although it also occurs with younger Karoo 
sandstones and basalts. This unit is considered to be Least 
Threatened and roughly 3% of this type has been transformed. 
Much of this transformation is due to cultivation. Erosion is high 
to moderate. This unit is the most diverse mopaneveld type in 
South Africa and has a complex spatial relationship with SVmp 2. 

Limpopo Ridge Bushveld (SVmp 2) 

Moderately open savanna with a poorly-defined ground layer 
location on extremely irregular plains with ridges and hills. This 
unit is associated with the Beit Bridge Complex but also occurs 
with the sediments and basalts of the Karoo Supergroup. Soil is 
shallow and ranges from gravel and sand to calcareous and 
clayey. This unit is also considered Least Threatened with 
approximately 1% transformed due to mining and cultivation  

Adapted from Mucina and Rutherford (2010) 

6.2.4.3 Results from the pre-disturbance survey 

Table 6-38 includes a description of the heritage resources identified during the 
survey. Error! Reference source not found. presents the results of the pre-disturbance 
survey. Figure 6-32 includes select photographs of the heritage resources identified 
during the pre-disturbance survey.  

The historical imagery shows a landscape that is predominantly characterised by the 
flora expected of the region, although some plots of cultivated land were present in 
the imagery. No additional points of interest were identified in the historical imagery.  

No structures were visible in the aerial imagery, despite the presence of cultivated 
plots of land within the project area. This suggests that structures that may have been 
associated with those plots were not visible on the imagery. In Digby Wells’ opinion, 
based on the visual features of the two structures, these are older than 60 years and 
Digby Wells recommends that LEDA treat these as historical structures in full 
compliance with Section 34 of the NHRA. 
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Table 6-38: Heritage resources identified through the pre-disturbance survey73 

SITE NAME DESCRIPTION 

BGG-001 Small burial ground with three visible graves, although there is space within 
the burial ground for more. The graveyard is demarcated with a white wire 
fence with a gate and is in good condition, although it was overgrown at the 
time of the survey. All three graves belong to the De Bruin family and date 
between 1960 and 1961. The date on the third headstone was not legible. 
Includes one child grave. 

BGG-002 Single grave belonging to a member of the Manganya family, dated to 1945. 
The grave was not fenced off and had a granite headstone and brick fittings. 
The graveyard is near abandoned buildings of a werf of unknown age. The 
area near the grave has been used to deposit construction rubble and metal 
rubbish. 

SA-001 Isolated single MSA flake with flake scars and a snap fracture. Recovered from 
within a watercourse and as such is ex situ with limited contextual 
information. 

STE-001 Structural remains including what appear to be deep foundations or similar 
structures made of brick and cement. Currently being used to deposit rubbish. 
The age of this structure has not been determined. This structure is in close 
proximity to STE-002. 

STE-002 Building in a state of disrepair. The building appears to have been a residence 
with a wraparound veranda. All exterior windows and doors have been 
bricked up, except for the entrance. The roof is present over the main 
structure, but has collapsed over the veranda. One florescent light was 
attached to the ceiling. The age of this structure has not been verified, but it 
is assumed to be older than 60 years. This structure is in close proximity to 
STE-001. 

 

 

 

 

 

 

 

 

 
73 In accordance with new SAHRA procedures, the GPS co-ordinates of these heritage resources have not been 
included in documents available to the public. 
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Figure 6-32: Photographs of heritage resources identified during the pre-disturbance survey. A.) SA-001, B.) and 
C.) Two sides of STE-002, D.) BGG-001, E.) STE-001 and F.) BGG-002 
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Figure 6-33: Pre-disturbed survey 

6.2.4.4 Impact assessment 

6.2.4.4.1 Cultural significance of the identified landscape 

Heritage resources are intrinsic to the history and beliefs of communities. They 
characterise community identity and cultures and are finite, non-renewable and 
irreplaceable. Considering the innate value of heritage resources, HRM acknowledges 
that these have lasting worth as evidence of the origins of life, humanity and society. 
Notwithstanding the inherent value ascribed to heritage, it is incumbent on the 
assessor to determine the significance of these resources to allow for the 
implementation of appropriate management. This is achieved through assessing the 
value of heritage resources relative to the prescribed criteria encapsulated in policies 
and legal frameworks. 

The statement of significance considers the importance or the contribution of the 
identified heritage resources and the landscape to four broad value categories: 
aesthetic, historical, scientific and social, to summarise the CS and other values 
described in Section 3(3) of the NHRA. 

Three categories of heritage resources were recorded during the field survey of the 
Musina-Makhado SEZ Development site-specific study area. These comprised: 

• Archaeological – Stone Age (1 record); 

• Burial grounds and graves (2 records); and 
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• Historical built environment (2 records).  

The assessment of the CS and Field Ratings demonstrated that the identified impacts 
have a CS designation ranging from negligible to very high. Table 6-39 presents a 
summary of this assessment. Sites of the same type that share the same CS have been 
grouped together in terms of the impact assessment. 
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Table 6-39: CS and Field Ratings of newly identified heritage resources within the Musina-Makhado SEZ project area 
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4  

KSGRP Geological Karoo 
Supergroup 
lithologies 

- 

This geological 
formation was not 
assessed against 
aesthetic criteria 
as defined in 
Section 3(3) of the 
NHRA. 

- 

This geological 
formation was not 
assessed against 
historic criteria as 
defined in Section 
3(3) of the NHRA. 

5 

The fossils within 
this 
palaeontologically 
sensitive 
formation 
potentially 
provide significant 
scientific 
information and 
are considered 
rare heritage 
resources. 

- 

This geological 
formation was not 
assessed against 
social criteria as 
defined in Section 
3(3) of the NHRA. 

4 

The integrity of 
the formation is 
considered to be 
excellent with 
both tangible and 
intangible fabric 
preserved. 

Very High 

20 

Grade I Heritage 
resources with 
qualities so 
exceptional that 
they are of 
special national 
significance. 

Project design must 
change to avoid all 
change to resource. 

Conserved in entirety 
and included in 
Conservation 
Management Plan 
(CMP). 

BGG-001 Burial/ 

grave 

Burial Grounds 

and Graves 
- 

Burial grounds 
and graves were 
not assessed 
against aesthetic 
criteria as defined 
in Section 3(3) of 
the NHRA. 

- 

Burial grounds 
and graves were 
not assessed 
against historic 
criteria as defined 
in Section 3(3) of 
the NHRA. 

- 

Burial grounds 
and graves were 
not assessed 
against scientific 
criteria as defined 
in Section 3(3) of 
the NHRA. 

5 

Burial grounds 
and graves have 
specific 
connections to 
communities or 
groups for 
spiritual reasons. 
The significance is 
universally 

accepted. 

4 

The integrity of 
burial grounds is 
considered to be 
excellent with 
both tangible and 
intangible fabric 
preserved. 

Very High 

20 

Grade I Heritage 
resources with 
qualities so 
exceptional that 
they are of 
special national 
significance. 

Project design must 
change to avoid the 
resource completely and 
resources must be 
included in CMP. 

A Grave Relocation 
Process (GRP) may be 
necessary should the 
project design not be 
changed.  

BGG-002 

 
74 Please note: this recommended mitigation refers to the minimum mitigation requirements as encapsulated in the NHRA. Project-specific mitigation measures are presented 
in Section Error! Reference source not found.. 
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7
4  

SA-001 Occurrence Isolated MSA 
flake 

2 

The technical skill 
represented here 
is commonly 
represented in 
diverse cultural 
landscapes, but is 
not common in 

this region. 

1 

This resource 
represents a time 
period which is 
commonly 
represented in 
diverse 
landscapes across 

South Africa. 

0 

The information 
potential of this 
resource is very 
limited, and does 
not contribute to 
the value of the 
object. 

- 

Stone Age 
materials were 
not assessed 
against social 
criteria as defined 
in Section 3(3) of 
the NHRA. 

1 

This resource was 
found out of 
context and, as 
such, there is 
limited 
information 
potential and the 
original setting 
has been lost. 

Negligible 

1 

General 
Protection IV 
C 

Resources under 
general 
protection in 
terms of NHRA 
Sections 34 to 37 
with negligible 
significance. 

Sufficiently recorded, no 
mitigation required. 

STE-001 Occurrence Foundations 2 

The technical skill 
represented here 
is commonly 
represented in 
diverse cultural 
landscapes, but 
this example is of 
superior quality. 

1 

The affiliation of 
this structure is 
not clear and the 
resource 
represents 
features common 
in the cultural 
landscape. 

1 

This heritage 
resource does not 
offer uncommon 
information 
potential. The 
resource has been 
degraded and is 
common in the 
region. 

2 

This heritage 
resource may 
present specific 
value to certain 
members of the 
community but 
otherwise does 
not hold 
particular social 
value 

1 

The fabric of this 
resource is poorly 
preserved and 
there is little 
meaning ascribed 
to the resource. 

Negligible 

2 

General 
Protection IV 

C 

Resources under 
general 
protection in 
terms of NHRA 
Sections 34 to 37 
with negligible 
significance. 

Sufficiently recorded, no 
mitigation required. 

STE-002 Occurrence House in state of 
ruin 

1 

The technical skill 
represented here 
is commonly 
represented in 
diverse cultural 
landscapes across 
South Africa. 

2 

This structure is 
an example of 
housing which is 
commonly 
represented 
across South 
Africa. 

2 

This resource 
presents more 
information 
potential than 
other examples 
common within 
the region. 

2 

This heritage 
resource may 
present specific 
value to certain 
members of the 
community and 
represents a 
shared period 
within the 

country’s past. 

3 

The fabric of the 
heritage resource 
is fairly well 
preserved and 
there is limited 
encroachment. 
The meaning is 
evident. 

Negligible 

2 

General 
Protection IV 
C 

Resources under 
general 
protection in 
terms of NHRA 
Sections 34 to 37 
with negligible 
significance. 

Sufficiently recorded, no 
mitigation required. 

 

6.2.4.4.2 Direct impacts to burial grounds and graves 

Potential direct impacts to the identified burial grounds and graves include damage to individual graves within the burial ground and 
damage to the burial ground as a whole, destruction of individual graves within the burial ground and the destruction of the burial 
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ground as a whole. Destruction is anticipated where the burial ground is located within the infrastructure footprints and damage is to 
be expected where the burial ground is within proximity to the footprints, up to a distance of 50 m. 

Table 6-40 presents a summary of the assessment of direct impacts to BGG-001 and BGG-002. 
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Table 6-40: Summary of the potential direct impact to burial grounds and graves 

IMPACT DESCRIPTION: BURIAL GROUNDS AND GRAVES 

Dimension Rating Motivation 

PRE-MITIGATION 

Duration Permanent (7) Damage to or destruction of this 
heritage resource will be 
permanent and cannot be 
reversed. 

Consequence: 
Extremely 

detrimental 

(-21) 

Significance: 
Major – 
negative 

(-126) 

Extent International (7) These heritage resources have 
internationally-recognised 
significance and, as such, their 
damage or destruction may have 
international implications. 

Intensity x 
type of 
impact 

Extremely high - 
negative (-7) 

Damage to or destruction of this 
heritage resource is considered a 
major change to a resource with 
very high CS. 

Probability Highly probable 
(6) 

Given the proposed activities within the project 
area and the location of these resources, it is 
highly likely that the burial grounds will be 
affected by the project. 

MITIGATION 

LEDA must alter the infrastructure design and layout to avoid these heritage resources and must 
include a 50 m no-go buffer zone around the heritage resource. LEDA must draft and implement a 
CMP to consider these heritage resources and conserve the CS of the heritage resources. 

Should a change in the project infrastructure layout not be feasible, LEDA must undertake a GRP, 
which will require permits issued by SAHRA in terms of Section 36 of the NHRA for those graves 
older than 60 years. This process must comply with Chapter IX and XI of the NHRA Regulations. 

POST-MITIGATION 

Duration Beyond project 
life (6) 

Should the CMP be developed 
and implemented, the benefits 
will extend beyond the lifecycle 
of the Project. 

Consequence: 
Highly 

beneficial 

(14) 

Significance: 
Moderate – 

positive 

(84) 

Extent Local (3) The CMP will affect individual 
heritage resources within the 
project area. 

Intensity x 
type of 
impact 

High - positive (5) Implementation of the CMP will 
be considered a minor change to 
a heritage resource of very high 
CS. 

Probability Highly probable 
(6) 

Should the CMP be implemented, it is most likely 
that the heritage resources will be impacted in a 
positive way. 
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6.2.4.4.3 Cumulative impacts on the cultural landscape 

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. The 
importance of identifying and assessing cumulative impacts is that the whole is often 
greater than the sum of its parts. This implies 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. 

This project in conjunction with other planned developments in line with the strategic 
development plans for the Limpopo Province requires consideration to identify the 
possible in-combination effects of various impacts to known heritage resources. The 
possible cumulative impacts of the project are presented in Table 6-41. 

Table 6-41: Summary of potential cumulative impacts 

TYPE CUMULATIVE IMPACT DIRECTION 
OF IMPACT 

EXTENT 
OF 

IMPACT 

Additive, 
Synergistic 

The construction of the proposed project 
infrastructure will add to the existing and 
proposed infrastructure in the area and will 
contribute to the degradation of the sense-of-
place of the cultural landscape. This is 
especially true in light of the additional 
proposed SEZ developments near Musina. 

Considering the greater development 
landscape, the effects from the various 
proposed developments will interact to 
produce a total greater effect on the cultural 
landscape and degradation thereof. 

Negative Local 

Space 
Crowding 

This project, in conjunction with the additional 
SEZ developments proposed near Musina, will 
drastically reduce the space within which 
cultural heritage resources may exist and be 
identified, and will degrade the regional 
cultural heritage landscape. 

Negative Local 

Neutralising The in-situ conservation of some or all of the 
identified heritage resources will conserve 
tangible markers of the historical landscape. 
This will be a positive cumulative impact on 
the cultural landscape and may counter some 
of the degradation of the sense-of-place as 
described above. 

Positive Local 
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6.2.4.5 Low risks and unplanned events 

This section considers the potential risks to protected heritage resources, as well as 
the potential heritage risks that could arise for LEDA in terms of implementation of the 
project. These two aspects are discussed separately. 

Table 6-42 presents a summary of the primary risks that may arise for LEDA. 

Table 6-42: Identified heritage risks that may arise for LEDA 

DESCRIPTION PRIMARY RISK 

Heritage resources with a high CS rating 
are inherently sensitive to any 
development in so far that the continued 
survival of the resource could be 
threatened. In addition to this, certain 
heritage resources are formally protected, 
thereby restricting various development 
activities. 

Negative Record of Decision (RoD) and/or 
development restrictions issued by the 
LIHRA and/or SAHRA in terms of Section 
38(8) of the NHRA. 

Impacting on heritage resources formally 
and generally protected by the NHRA 
without following due process. 

Due process may include social 
consultations and/or permit application 
processes to SAHRA and/or LIHRA. 

Fines 

Penalties 

Seizure of Equipment 

Compulsory Repair/Cease Work Orders 

Imprisonment 

 
In the event that additional heritage resources are identified during construction of 
the proposed infrastructure, potential risks to those heritage resources will need to be 
assessed. Table 6-43 provides an overview of these potential unplanned events, the 
subsequent impact that may occur and mitigation measures and management 
strategies to remove or reduce these risks. 
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Table 6-43: Identified unplanned events and associated impacts 

UNPLANNED EVENT POTENTIAL 
IMPACT 

MITIGATION/MANAGEMENT/MONITORING 

Accidental exposure 
of in-situ historical 
built environment 
sites during the 
implementation of 
the project. 

Damage or 
destruction of 
heritage resources 
generally 
protected under 
Section 34 of the 
NHRA. 

Establish project-specific Chance Find 
Procedures (CFPs) and Fossil Finds 
Procedures (FFPs) as a condition of 
authorisation.  

Refer to Section Error! Reference source not f
ound. for more detailed recommendations. 

Accidental exposure 
of fossil bearing 
material 
implementation of 
the project. 

Damage or 
destruction of 
heritage resources 
generally 
protected under 
Section 35 of the 
NHRA. 

Accidental exposure 
of in situ 
archaeological 
material during the 
implementation of 
the project. 

Accidental exposure 
of in-situ burial 
grounds or graves 
during the 
implementation of 
the project. 

Damage or 
destruction of 
heritage resources 
generally 
protected under 
Section 36 of the 
NHRA. 

Accidental exposure 
of human remains 
during the 
construction phase 
of the project. 

Increased dust 
generated by 
project activities. 

Negative changes 
to the status quo 
and integrity of 
heritage resources 
generally 
protected under 
Section 35 of the 
NHRA. 

Record rock art sites that may be affected to 
establish baseline conditions and establish a 
monitoring programme to ensure local rock 
art sites are not affected by the project. 

Should sites be identified within the project 
area, such sites must be included in the CMP. 

 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 411 of 996 
 

6.2.5 PALAEONTOLOGICAL ASSESSMENT 

6.2.5.1 Findings of the palaeontological assessment 

6.2.5.1.1 Project location and geological context 

 
Figure 6-34: Geological map of the area between Musina and Makhado (Louis 

Trichardt) Limpopo Province.  The location of the proposed project 
is indicated within the yellow rectangle. Abbreviations of the rock 
types are explained in Table 6-44. Map enlarged from the 
Geological Survey 1: 250 000 map 2228 Alldays, 2000. 

 
 

Table 6-44: Explanation of symbols for the geological map and approximate ages (Kramers et al., 2006. 
Johnson et al., 2006). SG = Supergroup; Fm = Formation 

SYMBOL GROUP/FORMATION LITHOLOGY APPROXIMATE AGE 

Qs Quaternary Soils, sand, silcrete Last 2.6 Ma 

Tr cr Clarens Fm Red argillaceous 
sandstone and cream 

sandstone 

Late Triassic 

Trb Bosbokpoort Fm, Tuli 
trough, Karoo SG 

Red mudstone to fine 
sandstone 

Late Triassic 

Trs Solitude Fm Siltstones, sandstones, 
purple mudstones and 

grey shales 

Late Triassic 
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SYMBOL GROUP/FORMATION LITHOLOGY APPROXIMATE AGE 

Pf Fripp Fm Sandstone and grit Molteno Fm; Carnian-
Norian late Triassic 

C-Pm Mikambeni Fm Mudstones, shales, 
laminated sanstones 

Ecca equivalent; Permian 

C-Pm Madzaringwe Fm Feldspathic sandstone, 
coal 

Ecca Equivalent; Permian 

C-Pm Tshidzi Fm Diamictite in 
argillaceous matrix, 

sandstones 

Ecca equivalent; Permian 

Zm Malala Drift Suite, 
Beitbridge Complex 

Gneiss, quartzites, 
marble, metapellites, 

banded iron stone 

Ca 2610 Ma 

Zg Gumbu Group, 
Beitbridge Complex 

Gneiss, quartzites, 
marble, metapellites, 

banded iron stone 

Ca 2640 Ma 

Zd Mt Dowe Group, 
Beitbridge Complex 

Gneiss, quartzites, 
marble, metapellites, 

banded iron stone 

Ca 2640 Ma 

 

The location of the project lies on the Limpopo Belt which runs more or less east-west, 
and the central section is overlain by much younger sediments of the Tuli Basin, Karoo 
Supergroup. There is also a covering of Quaternary sands (Figure 6-35).  

There are outcrops of the Beitbridge Complex in the central part of the project area. 
These ancient gneisses, quartzites and banded iron formations have been 
metamorphosed. They are over 2 600 million years old (Kramers et al., 2006). 

The Tuli Basin has been fragmented by faulting and is most probably only a remnant 
of a much more extensive setting. Only narrow bands of these sediments are present 
today in the area. The oldest Karoo sediments in this Basin, the Tshidzi Formation, 
comprise diamictites and interbedded sandstone, probably representing glacial and 
fluvio-glacial environments (Johnson et al., 2006), Madzaringwe and Mikambeni 
Formations are composed of various sandstones and might be equivalent of the Ecca 
Group Vryheid Formation. The Fripp Formation is composed of well-sorted, medium 
to coarse-grained white arkosic sandstone and might represent point-bar and channel 
–lag deposits (Johnson et a., 2006). Overlying this are finer-grained sediments, namely 
siltstones, fine sandstones and mudstones of the Solitude Formation that are typical 
of distal floodplain overbank and crevasse=splay deposits, i.e. an environment 
associated with mature meandering streams (Johnson et al., 2006). Red to purple 
mudstones with minor white siltstone layers and rare infraformational conglomerates 
are indicative of the Bosbokpoort Formation. These were deposited in a low energy 
floodplain of mature meandering streams (Johnson et al., 2006).  

The Clarens Formation in the Tuli Basin (as in the adjacent Tshipise Basin) can be 
divided into an upper and a lower section, the lower Red Rocks Member and the upper 
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Tshipise Member. As the name implies the Red Rocks Member is composed of reddish 
sands deposited in a dry climate, and calcareous nodules. The Tshipise Member 
sandstones were also laid down in arid conditions and are made up of Aeolian sands 
(Johnson et al., 2006). 

A widespread covering of Quaternary soils and sands is present in much of the project 
area. 

Palaeontological context 

 
Figure 6-35: SAHRIS palaeosensitivity map for the Musina-Makhado SEZ project, 

Limpopo Province. The site surveyed is within the yellow rectangle. 
Colours indicate the following degrees of sensitivity: red = very highly 
sensitive; orange/yellow = high; green = moderate; blue = low; grey = 
insignificant/zero 

 

The Beitbridge Complex rocks are ancient: they predate anybody fossils. Furthermore, 
they have been metamorphosed and so would not preserve any fossils, even if they 
had been present. The Quaternary soils also would not preserve any fossils because 
soils are complex rocks comprising weathered material and organic matter. 

In contrast, the rocks of the Karoo Supergroup, could preserve fossils as they have 
been reported from the main Karoo Basin. The basal Tshidzi, Madzaringwe and 
Mikambeni Formations are reportedly of Carboniferous to early Permian age, so too 
old for vertebrate fossils (except the rare Mesosaurus) but thin coal seams have been 
reported (Johnson et al., 2006). The plants associated with the coals would be from 
the Glossopteris flora. The overlying Karoo Supergroup strata could contain fossil 
plants and vertebrates but the dating based on the fossils is very confusing and not 
well substantiated. For example, the Fripp Formation in the Tshipise Basin purportedly 
has the fossil plant Dicroidium but this is a Molteno taxon (recently revised by 
Anderson et al., 2019), yet there are several strata above that are also considered to 
be Late Triassic. The fossil record from this region needs to be re-assessed.  
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The paleontological sensitivity of the area under consideration is presented in Figure 
6-35. Because there is some confusion about the presence and age of the fossils 
reported, a site visit is considered necessary. 

6.2.5.1.2 Site visit 

The Musina-Makhado SEZ farm properties were visited on 14 to 16 March 2019, 
focusing on the sites that are indicated as very highly sensitive on the SAHRS 
palaeosensitivity map (Figure 6-35) and where sediments were visible.  

 
Table 6-45: List of sites visited with the latitude and longitude provided, observations and related 

figure for photographs of the site 

SITE DESIGNATION GPS COORDINATES COMMENT 

Dreyer 1 

 

S 22°37.447' 

E 29°54.836' 

605 m 

 

Sediments dominantly red, 
fine-grained and with 
pebbles and other clasts; no 
fossils 

Dreyer 2 

 

S22°37.451' 

E29°54.836' 

619 m 

 

Same as above (no figure). 

Dreyer 3 

 

S22°37.073' 

E29°52.927' 

670 m 

 

Same as above but coarser 
grained sands and some 
pebbles weathering out.  

 

Dreyer 4 

 

S 22°38.380' 

E 29°54.507' 

681 m 

 

Reddish sands and 
mudstones. 

Vanderbijl 1 

 

S 22°37.440' 

E 29°51.741' 

723 m 

 

Grey to whitish rocks and 
weathering of the rocks. No 
fossils. 

 

Vanderbijl 2: 

 

S 22°37.552' 

E 29°51.432' 

685 m 

 

As above, with larger pieces 
breaking off. No fossils  

Vanderbijl 3 

 

S 22°40.246' 

E 29°49.635' 

685 m 
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SITE DESIGNATION GPS COORDINATES COMMENT 

Antrobus 2 

 

S 22°39.417' 

E 29°53.995' 

670 m 

 

Grey shales exposed in the 
shallow stream cutting. The 
stream was followed for 
more than 50 m but no 
fossils were found. 

 

Battle 1 

 

S 22°43.402' 

E 29°51.747' 

725 m 

 

No fossils on the flat surface, 
nor in the steep cutting that 
revealed layered shales. 

 

Lekkerlag 1 

 

S 22°42.447' 

E 29°54.347' 

737 m 

 

Denser vegetation along the 
streams, sandstones and 
shales present but no fossils 

 

 
 

 
Figure 6-36: Photograph of rocks and sediments on Farm Dreyer 526 – gneiss, red sands 

and soil but no fossils preserved 
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Figure 6-37: Farm Dreyer 526. Red sands and mudstones with pebbles weathering out; no fossils  

 

 

 
Figure 6-38: Farm Van der Bijl 528 – grey to whitish weathered rocks and coarse, angular fraction from 

weathering 
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Figure 6-39: Farm Antrobus 566 – non-fossiliferous shales exposed in a natural stream cutting 

 

 
Figure 6-40: Farm Battle 585 – steep cutting revealing shales but no fossils found 
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Figure 6-41: Farm Lekkerlag 580 – fairly dense vegetation along the streams, sandstones weathering 

out but no fossils 

6.2.5.2 Impact assessment 

An assessment of the potential impacts to possible paleontological resources considers 
the criteria encapsulated in Table 6-46. 

 
Table 6-46: Criteria for assessing impacts 

PART A:  DEFINITION AND CRITERIA 

Criteria for ranking of the 
SEVERITY/NATURE of 
environmental impacts 

H 
Substantial deterioration (death, illness or injury).  Recommended level will 
often be violated.  Vigorous community action. 

M 
Moderate/measurable deterioration (discomfort).  Recommended level will 
occasionally be violated.  Widespread complaints. 

L 
Minor deterioration (nuisance or minor deterioration).  Change not 
measurable/will remain in the current range.  Recommended level will never be 
violated.  Sporadic complaints. 

L+ 
Minor improvement.  Change not measurable/will remain in the current range.  
Recommended level will never be violated.  Sporadic complaints. 

M+ 
Moderate improvement.  Will be within or better than the recommended level.  
No observed reaction. 

H+ 
Substantial improvement.  Will be within or better than the recommended level.  
Favourable publicity. 

Criteria for ranking the 
DURATION of impacts 

L Quickly reversible.  Less than the project life.  Short term. 

M Reversible over time.  Life of the project.  Medium term. 

H Permanent.  Beyond closure.  Long term. 

Criteria for ranking the 
SPATIAL SCALE of 
impacts 

L Localised - Within the site boundary. 

M Fairly widespread – Beyond the site boundary.  Local 

H Widespread – Far beyond site boundary.  Regional/ national 

PROBABILITY H Definite/continuous 
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(of exposure to impacts) M Possible/frequent 

L Unlikely/seldom 

 
Table 6-47: Impact assessment 

PART B:  ASSESSMENT 

SEVERITY/NATURE H - 

M 
The Tshidzi, Madzaringwe and Mikambeni Fms could contain late 
Carboniferous to early Permian plants of the very early Glossopteris flora. The 
impact would be moderate 

L ..  

L+ - 

M+ - 

H+ - 

DURATION L - 

M - 

H Where manifest, the impact will be permanent.  

SPATIAL SCALE 
L 

Since only the possible fossils within the area would be fossil plants from the 
Glossopteris flora or the Dicroidium (Molteno) flora in the shales, the spatial 
scale will be localised within the site boundary. 

M - 

H - 

PROBABILITY H - 

M 

There is a moderate chance of fossils occurring BUT none were found during 
the survey. There is a small chance that once excavations begin fossils will be 
exposed from below the surface or associated with the mudstones or the 
shale lenses between the coal seams, so a Chance Find Protocol should be 
added to the EMPr. 

L - 

 
Based on the nature of the project, surface activities may impact upon the fossil 
heritage if preserved in the development footprint. The geological structures suggest 
that the rocks are the correct age and type to preserve fossils. However, none were 
found by the palaeontologist who surveyed the area. The Fripp and Solitude 
Formations are not within the footprint. Since there is a small chance that fossils from 
the Tshidsi, Madzaringwe and Mikambeni Formations in the central sections of the 
farms Dreyer 256 and Van der Bijl 258 may be found below the surface and therefore 
will be disturbed, a Fossil Chance Find Protocol has been added to this report. It is 
extremely unlikely that fossils will occur on the rest of the farms within the project 
area. Taking account of the defined criteria and results of the survey, the potential 
impact to fossil heritage resources is extremely low.   

6.2.6 VISUAL IMPACT ASSESSMENT 

6.2.6.1 Findings of the visual impact assessment 

6.2.6.1.1 General landscape character 

The regional landscape is characterised by bushveld on rolling topography with the 
Soutpansberg, to the south of the site, providing a dramatic feature to the study area.  
A series of ridges traverse the site from west to east and the Sand River flows to the 
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north-east of the site, eventually flowing into the Limpopo River. The study area 
comprises Limpopo Ridge Bushveld, Musina Mopane Bushveld and the Soutpansberg 
Mountain Bushveld (Mucina and Rutherford 2006), on undulating to very irregular 
plains, with some hills and ridges in the central section, and the Soutpansberg 
Mountain in the south. However, the bulk of the study area and the Project site is 
Musina Mopane Bushveld.  Only small portions of the northern extreme and in the 
south associated with a ridgeline, is Limpopo Ridge Bushveld (refer to Figure 6-43).  
The vegetation is mostly a combination of moderately open savanna with poorly 
developed ground layer and open woodland to denser shrub veld. 
 
According to Mucina and Rutherford (2006) the Soutpansberg Mountain Bushveld is 
vulnerable, whereas the Musina Mopane and Limpopo Ridge Bushveld is least 
threatened. The combination of vegetation types within make the area ideal for 
hunting and tourism which are the two main activities of the sub-region.   

6.2.6.1.2 Mining 

There are currently no active mines located within the project site. There is, however, 
evidence of an old historic mine located on the farm Steenbok 565 MS and the 
Syferfontein Mine is located on the northern boundary of the site, immediately south 
of Mopane. 

6.2.6.1.3 Farmsteads/residential 

There are a many homesteads and farmsteads spread throughout the study area, but 
most residents are located in the towns surrounding the study area, Musina, located 
to the north, Makhado, to the south and Waterpoort to the south-west. There is also 
a number of settlements located in the far south eastern sector of the study area, 
Mudimeli, Thikuwe, Matsa and Maangani.  However, all of these settlements will not 
be able to see project activities due to the mountainous terrain in their vicinity. 

6.2.6.1.4 Infrastructure and roads 

The main road in the study area is the N1 that borders the eastern boundary of the 
project site and is routed in a south to north direction connecting Makhado and 
Musina. The R525 runs east-west past the northern boundary of the site and the R523 
passes through the extreme southern section of the study area. All these roads are 
considered tourist roads as they connect to the study area (a tourist destination) with 
other tourist areas associated with the Soutpansberg (south) and the Limpopo Valley 
(north) and Tshipise and the Kruger National Park east of the study area. A railway line 
runs south to north through Mopane and along a section of the western boundary of 
the project site. A power line runs parallel to the N1 from Makhado to Musina. There 
is also a power line connecting between Mopane to Musina. 

6.2.6.1.5 Tourism 

There are numerous game farms, nature reserves and private nature reserves located 
throughout and near the study area.  These include the Baobab Private Nature Reserve 
located to the north of the project site, Avarel Private Nature Reserve located to the 
north-east of the project site, Nzhelele Private Nature Reserve and Honnet Nature 
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Reserve located to the east of the project site. There are also several nature reserves 
surrounding the study area, namely; Dongolo Belvedere Private Nature Reserve, Balaai 
Private Nature Reserve, Musina Nature Reserve, Motevel Private Nature Reserve, 
Bergsig Private Nature Reserve. Chapudi Private Nature Reserve, Johanna F. Uys 
Private Nature Reserve and the Mapungubwe Cultural Landscape Buffer located to the 
north-east of the study area. 

6.2.6.2 Impact assessment 

 
Figure 6-42: Views and visual receptors 

6.2.6.2.1 Visual resource value/scenic quality 

The scenic quality of the study area is primarily derived from the landscape character 
described above as vegetation and landscape character types. 
 
When the criteria are taken together, an overall rating within the context of the sub-
region, of low to high, is allocated to the study area.  The lowest rating is associated 
with the existing mine located near Mopane and other power and rail infrastructure 
in the study area.  A high rating is assigned to the Soutpansberg Mountain located in 
the southern section to the south of the study site, patches of Limpopo Ridge Bushveld 
and areas associated to the Sand River, located to the north of the project site. A 
moderate rating is assigned to the Musina Mopane Bushveld which compromises the 
rest of the study area and most of the project site.  A summary of the visual resource 
values, within the context of the sub-region, is tabulated in Table 6-48. 

 

 

Table 6-48: Value of the Visual Resource (After LI-IEMA 2013) 
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High 

Mountains and hills associated with 

the Soutpansberg Mountains, ridges 

with Limpopo Ridge Bushveld and 

the Sand River valley and some areas 

to the north of the site associated 

with rivers.  

 

Moderate 

Musina Mopane Bushveld.  

Low 

Mine near Mopane and utility 

infrastructure.  

These landscape types are 

considered to have a high value 

because they are:  

Distinct landscapes that exhibit a 

very positive character with valued 

features that combine to give the 

experience of unity, richness and 

harmony.  They are landscapes that 

may be of particular importance to 

conserve and which have a strong 

sense of place. 

 

Sensitivity: 

It is sensitive to change in general 

and will be detrimentally affected if 

change is inappropriately dealt with. 

This landscape type is considered to 

have a moderate value because it is 

a: 

Common landscape that exhibits 

some positive character, but which 

has evidence of 

alteration/degradation/erosion of 

features resulting in areas of more 

mixed character.  

 

Sensitivity: 

It is potentially sensitive to change in 

general and change may be 

detrimental if inappropriately dealt 

with. 

This landscape type is considered to 

have a low value because it is a:  

Minimal landscape, generally 

negative in character with few, if 

any, valued features.  

 

Sensitivity: 

It is not sensitive to change in 

general and change.  

 

6.2.6.2.2 Sense of place 

According to Lynch (1992), sense of place is the extent to which a person can recognise 
or recall a place as being distinct from other places - as having a vivid, or unique, or at 
least particular, character of its own.  The sense of place for the study area derives 
from the combination of all landscape types and their impact on the senses. The study 
area has a very distinct sense of place derived from the extensive areas of natural 
vegetation and the presence of the iconic baobab tree, combined with healthy ridge 
and mountain vegetation and the ever present Soutpansberg mountains in the 
background, standout koppies and the drainage lines associated with the Sand River.  
This combination of landscape types is attractive, resulting in tourists being drawn to 
the area to visit the many game farms and nature reserves.   
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Figure 6-43: Vegetation types 

 

 
Figure 6-44: Landscape type and sensitivities 

 

6.2.6.2.3 Sensitive viewers and locations 

The sensitive viewers and locations include sections of the N1, the R525, other 
local/public roads (considered tourist roads), the Sheldrake Game Ranch, the Baobab 
and Avarel Private Nature Reserves located to the north of the project site as well as 
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elevated viewers along the Soutpansberg Mountain.  The Soutpansberg Mountain and 
associated koppies, block views from the east and south-east, where most of the 
villages/ settlements are located. There is also a ridge line that runs through the 
southern portion of the site, which blocks views to all but the highest structures.  
Sensitive receptors are considered to be people living near the project site in 
farmsteads and people visiting local tourism facilities or travelling along the N1, R525 
and other local connector roads.  Visual sensitivity towards the project is expected to 
be high since the study area and project site are currently experienced as natural areas 
with very little man-made disturbances such as mining or industrial-related activities. 
This was borne out when the public raised concerns during the scoping phase (Delta 
BEC, 2019) regarding the visual impact. Specific concerns around the impact of the 
project on the hunting and tourism indicate a sensitivity towards the project as both 
these activities relate to the aesthetic (hunting to a lesser degree) attributes of the 
sub-region.  
Table 6-49 below sets out potential sensitivities. 
 
Table 6-49: Potential sensitivities 

High 

Residents in farmsteads located 
within the study area, 
visitors/tourist to the nature 
reserves and game farms.  

Travellers on the local tourist 
roads. 

Moderate 

Travellers on the N1 and R525 
whose purposes for being in the 
area are not necessarily 
associated with where they live 
or tourism.  

Low 

People working in the sub-
region whose jobs are not 
associated with tourism.  

These receptors are occupiers 
of residential/tourist 
properties, or tourists visiting 
the area where key views will 
be negatively affected by the 
development. 

These receptors are people 
travelling through or past the 
affected landscape in cars, on 
trains or other transport routes. 

These receptors are visitors and 
people working within the 
study area and travelling along 
local roads whose attention 
may be focused on their work 
or activity and who therefore 
may be potentially less 
susceptible to changes in the 
view. 

 

6.2.6.2.4 Visibility 

The zone of potential influence was established at 8.0 km.  This relates to foreground 
and middle ground zones of the visual envelope75 where the potential for visual impact 
is the highest. Over 8.0 km the impact of project activities would diminish and recede 
into the background and most views to the site would be screened by existing 
vegetation, topography and/or structures, specifically of the low to medium height 
structures.  
 
In determining the visibility of the project, the proposed heights of project 
components were used.  The visibility models are based on topographic relief alone 
(they have not factored in all tree cover) and therefore are considered as the worst-
case scenario.  The viewshed models are therefore theoretical and were tested on site, 

 
75 The area from which a project component would be visible. 
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where it became clear that most views to the site from within the zone of potential 
influence and the study area would be blocked by existing vegetation.  This is 
specifically the case for views from east of the site, where the tree cover tends to be 
higher.  
 
Offsets equivalent to the current heights and proposed final heights of project 
components were used to generate the viewsheds. The viewshed indicates the 
visibility of: low structures (i.e. up to 15 m); medium height structures (up to 30 m); 
tall structures (up to 80 m); and very tall structures (up to 210 m).   
 
The potential visibility of the project (worst-case scenario) extends throughout the 
study area’s central sections, with less visibility in the northern extremes and a large 
portion of the southern and south-eastern sections being blocked by a ridge line that 
passes through the southern section of the site. The potential for visual impact is 
potentially high for sensitive viewing areas as is indicated in the viewshed analyses.  
However, the combination of the existing tall vegetation and the flat to rolling 
topography results in the landscape having a high VAC. The outcome being that most 
views to project activities from within the study area would be blocked or partially 
blocked. Only the very tall elements (i.e. the stacks) would protrude above the tree 
line. The effect of vegetation on visibility is evident in the simulations (Views 11, 12, 
13, 24, and 26). 

 
Figure 6-45: Receptor sensitivities 
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Figure 6-46: Viewshed offsets for the Musina-Makhado SEZ 

 
Figure 6-47: Viewshed: Low structures 
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Figure 6-48: Viewshed: Medium height structures 

 
Figure 6-49: Viewshed: Tall structures 
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Figure 6-50: Viewshed: Very tall structures 

 
Figure 6-51: Viewshed: Combined heights 

 

6.2.6.2.5 Visual exposure 

Visual exposure is determined by qualifying visibility with a distance rating to indicate 
the degree of potential intrusion and visual acuity. Distance from a viewer to a viewed 
object or area of the landscape influences how visual changes are perceived in the 
landscape (see also Appendix B, which illustrates this point).  Generally, changes in 
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form, line, colour, and texture in the landscape become less perceptible with 
increasing distance or colour and texture compatibility. Table 6-50 indicates sensitive 
viewing areas and their potential exposure to views of project activities.  

 

Table 6-50:  Sensitive receptors – visual exposure  

 FOREGROUND VIEW 

I.E. 0 – 800 M FROM 

PROJECT SITE 

MIDDLE-GROUND VIEW 

I.E. 800 M TO – 8.0 KM 

FROM PROJECT SITE 

BOUNDARY 

BACKGROUND VIEW I.E.  

> 8.0 KM FROM PROJECT 

SITE BOUNDARY 

Farmsteads  X   obstructed or 
partially blocked views 
due to the vegetation 
and topography 

X mostly obstructed to 
partially blocked by 
vegetation and 
topography 

X mostly obstructed and 
blocked by vegetation and 
topography, only tallest 
structures visible 

People 
travelling on 
local roads, 
the N1 and 
R525 

X   obstructed or 
partially blocked views 
due to the vegetation 
and topography 

X mostly obstructed to 
partially blocked by 
vegetation and 
topography 

X mostly obstructed and 
blocked by vegetation and 
topography, only tallest 
structures visible 

Game ranches 
surrounding 
the site 

X   obstructed or 
partially blocked views 
due to the vegetation 
and topography 

X mostly obstructed to 
partially blocked by 
vegetation and 
topography 

X mostly obstructed and 
blocked by vegetation and 
topography, only tallest 
structures visible 

Baobab 
Private 
Nature 
Reserve 

  X mostly obstructed and 
blocked by vegetation and 
topography, only tallest 
structures visible 

Avarel Private 
Nature 
Reserve 

X  obstructed or partially 
blocked views due to 
the vegetation and 
topography 

X mostly obstructed to 
partially blocked by 
vegetation and 
topography 

 

Nzhelele 
Private 
Nature 
Reserve 

  X mostly obstructed to 
partially blocked by 
mountains, views from 
elevated areas of the 
Soutpansberg will be clear 

Honnet 
Nature 
Reserve 

  X mostly obstructed to 
partially blocked by 
vegetation and 
topography 

 

6.2.6.2.6 Visual intrusion 

Visual intrusion deals with the notion of contextualism, i.e. how well a project 
component fits with or disrupts/enhances the ecological and cultural aesthetic of the 
landscape as a whole. It also ties in with the concept of visual absorption capacity 
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(VAC), which for the project site is moderate (western side of site) to high (remainder 
of the site) due to the bush cover throughout the site and study area.   

Project activities, when visible (most views will at the very least, be partially screened), 
will be seen in the middle-ground to back-ground of views from the local road and 
homesteads south west of the site.  However, the coke, cement, lime and high 
manganese plants will be visible (but partially screened) in the foreground of views 
from the R525, which passes immediately north of the site. The 38 m-high stacks for 
most of the plants, along with the 210 m stacks of the power plant, will protrude above 
the tree line and would be visible in middle ground (up to 8.0 km) and background (> 
8.0 km) views.  However, the bulk of SEZ buildings and structures will be partially to 
completey absorbed by the existing tree cover when viewed from sensitive viewing 
areas about the site.   

Visual intrusion of the proposed project, from areas immediately west and north of 
the project site, is high (moderate VAC), and moderate to low (high VAC) for areas 
south and east of the site (farmsteads and game ranches).  Table 6-51 below explains 
these findings. 

Table 6-51: Visual intrusion  

HIGH 

FOR SENSITIVE AREAS WEST AND 

NORTH (THE R525) OF THE SITE 

(INCLUDING FARMSTEADS, GAME 

FARMS AND THE WATERPOORT 

MOPANE ROAD) AND THE N  

R525 INTERCHANGE 

 

MODERATE 

FOR SENSITIVE AREAS SOUTH 

WEST OF THE SITE (INCLUDING 

THE WATERPOORT MOPANE 

ROAD AND FARMSTEADS AND 

GAME FARMS) 

LOW 

FOR SENSITIVE AREAS EAST OF 

THE SITE AND THE N1 GENERALLY 

The project would: 

•  Have a substantial 

negative effect on the 

visual quality (sense of 

place) of the landscape 

relative to the baseline 

landscape; and 

• Contrast with the 

patterns or elements 

that define the 

structure of the 

landscape. 

The project would: 

•  Have a moderate negative 

effect on the visual quality 

(sense of place) of the 

landscape; and 

• Contrast moderately with the 

current patterns or elements 

that define the structure of 

the landscape. 

The project would: 

• Have a minimal effect 

on the visual quality 

(sense of place) of the 

landscape; and 

• Contrast minimally with 

the patterns or cultural 

elements (mines) that 

define the structure of 

the landscape. 
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HIGH 

FOR SENSITIVE AREAS WEST AND 

NORTH (THE R525) OF THE SITE 

(INCLUDING FARMSTEADS, GAME 

FARMS AND THE WATERPOORT 

MOPANE ROAD) AND THE N  

R525 INTERCHANGE 

 

MODERATE 

FOR SENSITIVE AREAS SOUTH 

WEST OF THE SITE (INCLUDING 

THE WATERPOORT MOPANE 

ROAD AND FARMSTEADS AND 

GAME FARMS) 

LOW 

FOR SENSITIVE AREAS EAST OF 

THE SITE AND THE N1 GENERALLY 

RESULT: 

An intensive change over a 

localised area resulting in major 

changes in key views and would 

therefore have a major 

contribution on the intensity of 

potential visual impact. 

RESULT: 

Moderate change in landscape 

characteristics over localised area 

resulting in a moderate change to 

key views and would therefore 

have a moderate contribution on 

the intensity of potential visual 

impact. 

RESULT: 

Minimal change resulting in a 

minor change to key views from 

sensitive viewing areas and would 

therefore have a minor 

contribution on the intensity of 

potential visual impact. 

 

 
Figure 6-52: Aerial view simulation for the proposed Musina-Makhado SEZ 

6.2.6.2.7 Intensity of impact 

Referring to the discussions above and using the criteria listed in Appendix B at the 
back of the report, the intensity of visual impact of the project is rated in Table 6-52.    
To assess the intensity of impact, four main factors are considered: 
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• Visual intrusion: The nature of intrusion or contrast (physical characteristics) of 
a project component on the visual quality of the surrounding environment and 
its compatibility/discord with the landscape and surrounding land use, within 
the context of the landscape’s VAC.  

• Visibility:  The area points from which project components will be visible.   

• Visual exposure: Visibility and visual intrusion qualified with a distance rating 
to indicate the degree of intrusion. 

• Sensitivity: Sensitivity of visual receptors to the proposed development.  

In synthesising the criteria used to establish the intensity of visual impact, a numerical 
or weighting system is avoided.  Attempting to attach a precise numerical value to 
qualitative resources is rarely successful, and should not be used as a substitute for 
reasoned professional judgement (LI-IEMA, 2013).  In determining the intensity of 
impact, the worst-case scenario is considered. The following therefore applies: 

• Visual intrusion:  High particularly for sensitive areas immediately north (R525) 
and west (Mopane Waterpoort Road) and farmsteads and game farms. 

• Visibility:  Visibility is potentially high, but due to the high VAC of the landscape, 
only the taller structure (38 m and 210 m) stacks are highly visible.  General 
visibility is therefore moderate other than in the areas immediately north and 
west of the project site. 

• Visual exposure:  A high visual exposure is also predicted for sensitive areas 
immediately north and west of the project site. 

• Sensitivity:  Has been established as high for the project due to the dramatic 
change in land use from a Greenfields site to an extensive industrial site.   

According to the results tabulated below in Table 6-52, the intensity of visual impact 
(based on the worst-case scenario) of the proposed project will be high but localised, 
as it will cause a major loss of or alteration to key landscape elements and visual 
characteristics of the baseline.  

Table 6-52: Intensity of Impact (without mitigation) 
High 
For sensitive areas with 

fore (up to 800 m) views 

of project activities, west 

and north (the R525) of 

the site (including 

farmsteads in raised 

locations, game farms and 

Waterpoort Mopane 

Road) and the N1/R525 

interchange 

Moderate 
For sensitive areas south 

west of the site with 

middle ground views 

(800 m to 8.0 km) of 

project activities 

(including the Waterpoort 

Mopane road and 

farmsteads and game 

farms)  

Low 
For sensitive areas 

generally about the site 

with background views 

(>8.0 km) and the N1 

generally north and south 

of the R525 

Negligible to none 
For sensitive areas 
beyond middleground 
views (>8.0 km) and the 
remainder of the study 
area 

Total loss of or major 

alteration to key 

elements/features/ 

Partial loss of or alteration 

to key elements/features/ 

Minor loss of or alteration 

to key elements/features/ 

Very minor loss or 

alteration to key 

elements/features/ 
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characteristics of the 

baseline. 

 

i.e. Pre-development 

landscape or view and/or 

introduction of elements 

considered to be totally 

uncharacteristic when set 

within the attributes of 

the receiving landscape. 

 

High scenic quality 

impacts would result. 

characteristics of the 

baseline. 

 

i.e. Pre-development 

landscape or view and/or 

introduction of elements 

that may be prominent 

but may not necessarily 

be substantially 

uncharacteristic when set 

within the attributes of 

the receiving landscape. 

 

Moderate scenic quality 

impacts would result 

characteristics of the 

baseline. 

 

i.e. Pre-development 

landscape or view and/or 

introduction of elements 

that may not be 

uncharacteristic when set 

within the attributes of 

the receiving landscape. 

 

Low scenic quality 

impacts would result. 

characteristics of the 

baseline. 

 

i.e. Pre-development 

landscape or view and/or 

introduction of elements 

that is not 

uncharacteristic with the 

surrounding landscape – 

approximating the no-

change situation. 

 

Negligible scenic quality 

impacts would result. 

 

In considering mitigating measures, three rules are considered - the measures should 
be feasible (economically), effective (how long will it take to implement and what 
provision is made for management/maintenance) and acceptable (within the 
framework of the existing landscape and land use policies for the area).  To address 
these, the following principles have been established: 

• Mitigation measures should be designed to suit the existing landscape 
character and needs of the locality. They should respect and build upon 
landscape distinctiveness; and 

• It should be recognised that many mitigation measures, especially the 
establishment of planted screens and rehabilitation, are not immediately 
effective. 

The following general mitigation measures are suggested and should be included as 
part of the Environmental Management Programme (EMPr). 

6.2.6.2.8 Site development and planning 

• With the preparation of the portions of land onto which the activity will take 
place, the minimum amount of existing vegetation and topsoil should be 
removed.   

• Ensure, wherever possible, natural indigenous vegetation is retained and 
incorporated into the site rehabilitation.  

• Ensure a 50 m buffer of existing vegetation is maintained along the boundary 
of the project site. 

• All top-soil that occurs within the proposed footprint of an activity must be 
removed and stockpiled for later use when areas that have been disturbed 
must be rehabilitated.  

• Specifications with regard to the placement of construction camps, as well as a 
site plan of the construction camp, indicating waste areas, storage areas and 
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placement of ablution facilities, should be included in the EMPr. These areas 
should either be screened or positioned in areas where they would be less 
visible from farmsteads/game farms and main roads. 

• Construction activities should be limited to between 08:00 and 17:00 or in 
conjunction with the ECO. 

6.2.6.2.9 Earthworks 

Earthworks in these areas should be executed in such a way that only the footprint 
and a small construction buffer zone around the proposed project is exposed. In all 
other areas, the natural occurring vegetation, should be retained, especially along the 
periphery of the site.  Dust suppression techniques should be in place always during 
all phases of the project, where required. Any soil must be exposed for the minimum 
time possible once cleared of vegetation to avoid prolonged exposure to wind and 
water erosion and to minimise dust generation. 

6.2.6.2.10 Landscaping and ecological approach 

Where new vegetation is proposed to be introduced to the site, an ecological approach 
to rehabilitation, as opposed to a horticultural approach, should be adopted.  For 
example, communities of indigenous plants enhance biodiversity, a desirable outcome 
for the project rehabilitation. This approach can significantly reduce long term costs as 
less maintenance would be required over conventional methods one the vegetation is 
established. 

6.2.6.2.11 Vegetation buffer/visual screen 

• Ensure at least a 50 m vegetation buffer must be retained not only around the 
project site but also, if possible, around the individual components/sites, within 
the footprint of the project site.  

• The density of the vegetation within buffer zones and where vegetation has not 
been impacted should be increased.  

• Planting of exotic grasses during rehabilitation should not occur, instead, non-
invasive indigenous flora should be used where required during rehabilitation. 

6.2.6.2.12 Structures and associated infrastructure 

Paint all structures with colours that reflect and compliment the colours of the 
surrounding landscape. To further reduce the potential of glare, the external surfaces 
of structures should be articulated or textured to create interplay of light and shade. 
Avoid pure whites and blacks. 

6.2.6.2.13 Good house-keeping 

During construction of the project, all roads will require an effective dust suppression 
management programme, such as regular wetting and/or the use of non-polluting 
chemicals that will retain moisture in the road surface. 

6.2.6.2.14 Lighting 

Light pollution is largely the result of bad lighting design, which allows artificial light to 
shine outward and upward into the sky, where it is not wanted, instead of focusing the 
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light downward, where it is needed. Ill designed lighting washes out the darkness of 
the night sky and radically alters the light levels in rural areas where light sources shine 
as beacons against the dark sky and are generally not wanted.  

Of all the pollutions faced, light pollution is perhaps the most easily remedied.  Simple 
changes in lighting design and installation yield immediate changes in the amount of 
light spilled into the atmosphere.  The following are measures that must be considered 
in the lighting design of the Project: 

• Install light fixtures that provide precisely directed illumination to reduce light 
spillage beyond the immediate surrounds of the site.  

• Avoid high pole top security lighting along the periphery of the site and use only 
lights that are activated on illegal entry to the site. 

• Minimise the number of light fixtures to the bare minimum, including security 
lighting. 

6.2.6.2.15 Environmental offsets 

Environmental offsets can be considered to compensate for impacts predicted to exist 
in the long term. These are actions that provide environmental benefits which 
counterbalance the significant long term and residual environmental impacts or risks 
of the project. Unlike the proposed mitigation actions which occur on site as part of 
the project and reduce the direct impact of the project, offsets would be undertaken 
outside of the project area and counterbalance significant residual impacts. 

6.2.6.2.16 Mitigation potential 

Mitigation is difficult due to the scale and bulk of project activities. The landscape, 
however, has a high VAC due to the nature of the vegetation and the relative flatness 
of the topography. Mitigation should therefore focus on retaining as much existing 
vegetation as possible and ensuring that structures and buildings are designed to blend 
with the natural landscape to reduce the contrast of the new structures with their 
surroundings.  Figure 6-53, of a nuclear power station in the United Kingdom, 
illustrates this method.  The potential for successful mitigation (given the nature of the 
project) is relatively high (other than a few elevated positions south of the site and 
localised areas immediately north and west of the site) as most views will be from 
ground level and would be blocked or partially blocked by existing vegetation.   
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Figure 6-53: Blending structures with the natural environment (LI-IEMA 1996) 

6.2.6.3 Significance of impact  

The following tables summarise the significance of the visual impact. These results are 
based on worst-case scenario (i.e. intensity of impact without mitigation on views from 
sensitive viewing areas, nearby farmsteads, game farms and the public roads).  The 
intensity of impact, rated in Table 6-53, is further qualified with duration, extent and 
probability criteria to determine the significance. According to these criteria, 
significance of impact is a function of (Intensity + Duration + Extent) x Probability76.   At 
time of writing, the construction period was not known. However, due to the nature 
and scale of the project, it is expected that the construction period will take place over 
an extended period and therefore, in rating the significance of impact, the timeframe 
of medium term, i.e. 5-15 years, is considered.   

 
76 Significance Points = (Magnitude + Duration + Extent) x Probability. The maximum value is 100 Significance Points.  Status:  N = Negative P = 

Positive 

Points 
 

Significance 
Weighting 

 
Description  

< 30 points  Low  Where this impact would not have a direct influence on the decision to develop in the area  

31-60 points  Medium  Where the impact could influence the decision to develop in the area unless it is effectively mitigated  

> 60 points  High  Where the impact must have an influence on the decision process to develop in the area  
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Table 6-53: Significance of visual impact – construction phase 

POTENTIAL VISUAL IMPACT ENVIRONMENTAL SIGNIFICANCE 

M
an
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e
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e

n
t 
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D
u
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n
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n
t 

P
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Si
gn
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St
at

u
s 

Alteration to the visual quality of the 
study area due the removal of 
vegetation, topsoil, the creation of 
terraces to accommodate the various 
project components and the 
construction of structures and 
buildings. The result is degradation of 
the visual quality and sense of place of 
the study area. The project will be 
visible to varying degrees from the local 
roads, N1, R525, Waterpoort Mopane 
Road, surrounding farmsteads, and 
elevated areas located to the south and 
south-east of the project site. 

 

Without 

Mitigation 

 

8 3 2 5 65 N 

Mitigation measures are difficult during 
the construction phase and due to the 
nature of the activities the impact will 
not be significantly reduced. 

With 

Mitigation* 

8 3 2 4 52 N 

* This prediction assumes all mitigating measures implemented and are effectively managed at 
all times 

 

Table 6-54: Significance of visual impact – operational phase 

POTENTIAL VISUAL IMPACT ENVIRONMENTAL SIGNIFICANCE 

M
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e
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Alteration to the visual quality of the 
study area due to the physical presence, 
scale and size of the project and its 
associated infrastructure. The result is 
degradation of the visual quality and 
sense of place of the study area. The 
Project will be visible from the local 
roads, N1, R525, Waterpoort Mopane 
Road, surrounding farmsteads, and 
elevated areas located to the south and 
south-east of the project site. 

 

Without 

Mitigation 

 

10 5 2 4 68 N 
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Mitigation measures are difficult during 
the operational phase. However, if 
management measures are rigorously 
applied the impact will can be reduced 
during the operational phase. 

With 

Mitigation* 

8 4 2 4 56 N 

* This prediction assumes all mitigating measures implemented and are effectively 
managed at all times  

 

6.2.6.4 Cumulative effect 

Cumulative landscape and visual effects (impacts) result from additional changes to 
the study area’s landscape or visual amenity caused by the proposed project in 
conjunction with other developments (associated with or separate to it), or actions 
that occurred in the past, present or are likely to occur in the foreseeable future.  They 
may also affect the way in which the landscape is experienced.  Cumulative effects 
may be positive or negative. Where they comprise a range of benefits, they may be 
considered to form part of the mitigation measures.  n the case of the project, 
cumulative effects relate to the phasing of the SEZ project, the proposed Mutsho 
Power Station, immediately south of the project power station, and a number of mines 
proposed in a north to west to east arc about the project site.  The location of these 
and the Mutsho Power Station is illustrated in Figure 6-54. 

6.2.6.4.1 Cumulative effect of the project  

The proposed Musina-Makhado SEZ project will be constructed/developed in phases 
and as each phase is constructed it will contribute to the negative impact on the 
landscape aesthetics of the area. This will result in a cumulative impact that would be 
equivalent to the significance of impact for the worst-case scenario.  

6.2.6.4.2 Cumulative of future planned projects  

Future cumulative effects will result from the mines and power project planned for the 
sub-region, many of which occur within the project’s study area. Refer to Figure 6-54.  
These projects are: 

• Vele Project: is a proposed new mine located towards the north-west of 
Musina. The project falls outside the study area and is located approximately 
30 km from Musina. 

• Generaal Project: is a proposed new coal mine located along the southern 
boundary of the project site. The project stretches to the south and far east of 
the study area. 

• Mopani Project: is a proposed new coal mine located along the north-western 
boundary of the project site. The project stretches to the far north-west and 
west of the study area.  

• Chapudi Project: is a proposed new coal mine located in the south-western 
corner of the study area. 

• Makhado Project: is a proposed new coal mine located south and south-east of 
the Generaal Project.   
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• Mutsho Project: is a proposed new power plant located along the south-
western boundary of the project site. 

Cumulative effects therefore arise from the intervisibility of the range of 
developments described above. The separate effects of these developments may not 
be of major significance in their own right, but together they may create an 
unacceptable degree of adverse effect on visual receptors within their combined visual 
envelopes. Intervisibility for these projects depends upon the study area’s general 
topography, aspect and tree cover. The VAC for the study area is relatively high, but 
the combined effect over time would result in the entire study area being impacted 
upon in a significant manor. The potential result being a major loss and alteration to 
key elements and features of the visual resource baseline caused by the introduction 
of industrial and mining activities totally uncharacteristic with the pre-development 
landscape or view.  High scenic quality impacts would result.     

 
Figure 6-54: Future cumulative impacts 

6.2.7 CLIMATE CHANGE ASSESSMENT 

6.2.7.1 Findings of the climate change assessment 

6.2.7.1.1 Global context 

Anthropogenic climate change as a global phenomenon is caused by the accumulated 
greenhouse gas emissions from global emitting sources. The impact thereof on society 
is increasingly of concern. Recently CO2 levels surpassed 415 parts per million for the 
first time in recorded history77. Various scenarios have been developed to model 

 
77  USA Today, Carbon dioxide levels hit landmark at 415 ppm, highest in human history, viewed 31 May 
2019: https://www.usatoday.com/story/news/world/2019/05/13/climate-change-co-2-levels-hit-415-parts-per-
million-human-first/1186417001/. 

https://www.usatoday.com/story/news/world/2019/05/13/climate-change-co-2-levels-hit-415-parts-per-million-human-first/1186417001/
https://www.usatoday.com/story/news/world/2019/05/13/climate-change-co-2-levels-hit-415-parts-per-million-human-first/1186417001/
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climate change impacts for both mitigated (reducing emissions) and unmitigated 
(business as usual) options. 

The receiving environment for this project, in the context of climate change, is the 
global atmosphere. The duration of the impact of the greenhouse gas emissions is 
considered as effectively permanent as the greenhouse gas emissions produced 
remain in the atmosphere for an extended period of time. In 2015 the world agreed in 
the Paris Agreement that the target to limit global warming should be a 2°C increase 
of average global temperature above the pre-industrial average temperature. The 
Intergovernmental Panel on Climate Change (IPCC) estimated in the 5th Assessment 
Report88 that the global limit is to emit a total of 2,900 gigatons of CO2e by 2100, since 
pre-industrial times. By 2012, a total of 1,890 gigatons of CO2 had already been 
emitted. This leaves a remaining budget, for the period between 2012 and 2100, of 
1,010 gigatons of CO2 before the 2°C limit is breached.  

The practical implication of having a carbon budget is that this is the maximum number 
of emissions that can be emitted. In the context of environmental impact assessments 
this constitutes a limited resource. If the limit presented by this amount is exceeded, 
then the planet as whole will suffer irreparable damage with dire consequences to the 
global society. 

The Paris Agreement, however, also states that the world should increase ambition 
and aim for a target of 1.5°C. This is in order to reduce significant and far-reaching 
impacts associated with climate change such as sea rise, desertification, ocean 
acidification, biodiversity loss and increased frequency and intensity of extreme 
weather events. The IPCC reported in 2018 an estimate of the remaining carbon 
budget of 580 gigatons CO2 for a 50% probability of limiting warming to 1.5°C, and 420 
gigatons CO2 for a 66% probability (medium confidence)78. 

The global nature of climate change impacts is such that the greenhouse gas emissions 
from any individual project or source cannot be connected directly to any specific 
environmental impacts. The analyses in this report are presented in the context that, 
even though the individual greenhouse gas emission contribution of a project cannot 
be directly linked to specific localised climate change impacts, global climate change is 
nevertheless significant and can be quantified as such. In other words, the specific 
greenhouse gas emissions from the proposed SEZ cannot be attributed directly to any 
particular climate change effects.  

Despite this, there is a collective responsibility to address the global challenge of 
climate change and each actor, such as the proposed SEZ, has an individual 
responsibility to minimise its own negative contribution to climate change. 

6.2.7.1.2 South Africa’s response to climate change 

South Africa’s National Development Plan 2030 (NDP) is centred on reducing 
inequality and eliminating poverty by 2030. Climate change impacts and climate 

 
78  IPCC, 2018. IPCC, 2018: Summary for Policymakers of IPCC Special Report on Global Warming of 1.5˚C 
approved by governments, IPCC, Viewed 31 May 2019: https://www.ipcc.ch/2018/10/08/summary-for-
policymakers-of-ipcc-special-report-on-global-warming-of-1-5c-approved-by-governments/ 

https://www.ipcc.ch/2018/10/08/summary-for-policymakers-of-ipcc-special-report-on-global-warming-of-1-5c-approved-by-governments/
https://www.ipcc.ch/2018/10/08/summary-for-policymakers-of-ipcc-special-report-on-global-warming-of-1-5c-approved-by-governments/
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change mitigation are highlighted as critical issues in Chapter 5 the NDP.  This forms 
the basis of the following set of goals and action to meet the country’s environmental 
sustainability and resilience needs have been mentioned79: 

• Achieving the peak, plateau and decline trajectory (PPD) for GHG emissions; 

• Entrenching an economy-wide carbon price by 2030; 

• Implementing zero emission building standards by 2030; and 

• Achieving absolute reductions in the total volume of waste disposed to landfill 
each year. 

South Africa’s climate change response is also set out in the National Climate Change 
Response White Paper80 which proposed that climate change be addressed through 
various interventions that build and sustain social, economic and environment 
resilience by retaining a fair contribution to the global efforts to stabilise GHG 
concentrations in the atmosphere. South Africa’s Nationally Determined Contribution 
(NDC) submitted in Paris in 2015 sets out the nation’s emissions trajectory up to 2050. 
South Africa’s emissions are expected to peak between 2020 and 2025, plateau for 
approximately a decade and decline in absolute terms thereafter (the ‘peak, plateau 
and decline trajectory’). Overall, the amount of emissions planned to be emitted from 
2020 to 2050 within South Africa’s PPD range from 10.6 – 17.0 GtCO2e. 

South Africa, as a developing nation, requires some allowances to increase its 
emissions in the short-term, to foster economic growth and steadily transition towards 
a low carbon economy. However, the South African Government expresses through 
the White Paper, the Integrated Resource Plan81 that a shift to low-carbon electricity 
generation options will only be possible in the medium term, and not immediately. 
South Africa is not limiting itself to specific emissions numbers, but the NDC rather 
provides a peak, plateau and decline trajectory range from the year 2016 (reference 
point) to 2050. The country’s lower boundary peak, plateau and decline trajectory 
pledge is set at 398 Mt CO2e and the upper boundary at 614 Mt CO2e for the years 
2025 to 2030. The Climate Change Bill (which is not yet finalised) is expected to make 
provision for regular updates of this trajectory, through which it can be better placed 
within the context of the Paris Agreement. 

However, the issue under consideration is the global shortfall in targets to reach the 
goal of limiting average temperatures to well below 2°C above pre-industrial levels. In 
this regard countries such as South Africa must negotiate and determine how to 
achieve such a target, and how to possibly accelerate efforts to achieve a 1.5°C target 
through the ratchet mechanism as contained in the Paris Agreement. The ratchet 
mechanism requires countries to submit new NDCs every five years, outlining how 
much they intend to reduce emissions. Each submission should be more ambitious 
than the last. South Africa’s NDC has been assessed as insufficient to meet a 2°C target. 
A ratcheted South African NDC (which could be categorised as a transitional risk) 

 
79  Draft, South Africa’s Low Emission Development Strategy 2050, Available at 
https://www.crediblecarbon.com/wp-content/uploads/2019/07/Draft-South-Africas-Low-Emission-Development-
Strategy-2050.pdf 
80  Available at 
https://www.gov.za/sites/default/files/gcis_document/201409/nationalclimatechangeresponsewhitepaper0.pdf 

https://www.crediblecarbon.com/wp-content/uploads/2019/07/Draft-South-Africas-Low-Emission-Development-Strategy-2050.pdf
https://www.crediblecarbon.com/wp-content/uploads/2019/07/Draft-South-Africas-Low-Emission-Development-Strategy-2050.pdf
https://www.gov.za/sites/default/files/gcis_document/201409/nationalclimatechangeresponsewhitepaper0.pdf
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within the approximate period 2022-2025 could have an impact on the longevity of 
projects such as the proposed SEZ.  

In addition to the NDC, the base case of South African draft updated Integrated 
Resource Plan (IRP)81 incorporates the CO2 emissions constraints as guided by the 
country’s peak, plateau and decline trajectory. The draft updated IRP applies the 
moderate decline annual constraints as an instrument to reduce national emissions, 
which is in line with government policy to reduce greenhouse gas emissions. 
Government’s policy might change in the future, as per the developments of the 
Department of Environmental Affairs mitigation system and proposed Climate Change 
Act. A process is currently being undertaken by the NPC to develop a common vision 
for the country in 2050.  As developing countries will suffer the most from the negative 
impacts of climate change as a result of a collective failure to limit global emissions, 
developed countries must take the lead in reducing emissions.  

6.2.7.1.3 South Africa’s carbon budget 

South Africa’s share of this global budget must be seen in the context of the global 
carbon budget of 1,010 gigatons of CO2 for the 2°C Scenario, as described above. In 
order to make a reasonable allocation of the country’s fair share to this budget, the 
global budget was calculated in a per capita basis. The national population figure for 
South Africa is 58 million people82. If this is taken as a percentage of the global 
population of 7.7 billion people83, then South Africa’s carbon budget is approximately 
7,572 Mt CO2e. The evaluation of the impact of the SEZ on this limited resource will 
therefore be done by considering its contribution to South Africa consuming its carbon 
budget. For the 1.5°C Scenario, South Africa’s carbon budget is approximately 4,411 
Mt CO2e. 

6.2.7.2 Observed trends and projected climate change 

6.2.7.2.1 National overview 

The impacts of climate change on South Africa have been summarised in the 
Department of Environmental Affairs’ Long Term Adaptation Scenarios (LTAS) study84. 
However, significant progress has been made in South Africa since the LTAS in terms 
of the local generation of detailed regional climate futures for the country. The most 
recent modelling was conducted for South Africa’s Third National Communication85.  

 
81  Department of Energy, 2016. Integrated Resource Plan Update Assumptions, Base Case Results and Observations 

[Online]., Pretoria: Department of Energy. It is noted that the IRP of 2010 was the binding IRP at the time of 
drafting of this report and that a final updated version of the IRP was published in 2019. However, this still makes 
provision for coal fired power stations to be built in South Africa. 

82  Stats SA, 2018. Mid-year population estimates 2018. Viewed 31 May 2019 http://www.statssa.gov.za/?p=11341  
83  Worldometers, 2019. Current world population. Viewed 31 May 2019 http://www.worldometers.info/world-

population/  
84  DEA, 2013. Long-Term Adaptation Scenarios Flagship Research Programme for South Africa. Climate Trends and 

Scenarios for South Africa., Pretoria.: Department of Environmental Affairs. 
85  DEA, 2017a. South Africa's Third National Communication under the United Nations Framework Convention on 

Climate Change, Pretoria: Department of Environmental Affairs. 

http://www.statssa.gov.za/?p=11341
http://www.worldometers.info/world-population/
http://www.worldometers.info/world-population/
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The past forty years have shown that for South Africa there has been an increase in 
intensity and frequency of hydro-metrological hazards such as storms, floods, 
wildfires, droughts and extreme temperatures and it is likely that the frequency of 
these events will continue to increase in the years to come86. This had impacted 21 
million people and claimed the lives 1,692 people in the country87  

Furthermore, South Africa is expected to experience high population and urbanisation 
growth in the next thirty years which emphasises the impacts of an increase in the 
frequency and intensity of extreme weather event on settlements due to a growing 
exposure to the high socio-economic vulnerability86. With an increase in population 
expected, more people in these areas are exposed and impacted. 

Air temperatures in South Africa have increased at least 50% more than the global 
annual average of 0.65 °C over the last five decades. The IPCC found in its fifth 
assessment report that it is likely that land temperatures over Africa will rise faster 
than the global land average, particularly in the more arid regions, and that the rate of 
increase in minimum temperatures will exceed that of maximum temperatures88. This 
indicates that in a world of more than 2°C average temperature change, South Africa 
could experience changes of over 3°C. 

 
86  UN ESA (United Nations Department of Economic and Social Affairs, Population Division). 2014. World 
Urbanization Prospects: The 2014 Revision, custom data acquired via website. [Online] Available 
at: https://esa.un.org/unpd/wup/DataQuery. 
87  CRED (Centre for Research on the Epidemiology of Disasters). 2018. EM-DAT: CRED/OFDA International 
Disaster Database. Brussels: Université Catholique de Louvain. [Online] Available at: http://emdat.be/emdat_db/. 
88  IPCC, 2014. Fifth Assessment Report of the IPCC, s.l.: s.n. 

https://esa.un.org/unpd/wup/DataQuery
http://emdat.be/emdat_db/
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Figure 6-55: Projected Southern African temperature change under RCP4.5 

 

For the far-future period of 2080-2099, temperature increases of more than 4 °C are 
likely over the entire South African interior, with increases of more than 6 °C plausible 
over large parts of the western, central and northern parts. Such increases will also be 
associated with drastic increases in the number of heat-wave days and very hot days, 
with potentially devastating impacts on agriculture, water security, biodiversity and 
human health. From Error! Reference source not found. below it is evident that there i
s a projected decrease in precipitation during the wet season (October to March) 
towards the year 2100 projected for Southern Africa.   

Sustained warming and increasing variability in rainfall over the short term (next 
decade) will have increasingly adverse effects on key sectors of South Africa’s economy 
in the absence of effective adaptation responses. Early impacts will largely be felt by 
the poor and vulnerable groups in society. These societal groups are both more 
exposed and more sensitive to fluctuations in weather patterns and climatic events 
such as droughts and floods. In addition, poverty and a lack of infrastructure or service 
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provision erodes the adaptive capacity of these communities to climate change, 
rendering them increasingly vulnerable. 

 

Figure 6-56: Projected global surface temperature change under different emissions scenarios26 

6.2.7.2.2 Provincial overview 

The two most significant climate change projections in the province are increases in 
average temperatures and rainfall variability. The Limpopo Province is likely to 
experience regular droughts and heat intensity, water shortages, and possible diseases 
spreading related to the chases in climatic conditions which will have adverse effects 
on the economy, natural resources, infrastructure, human health and community 
livelihoods. 

The projected changes as a result of climate change in Limpopo are: 

• Regular droughts and heat intensity; 

• Water shortages; 

• An increase in natural disasters such as floods and fires; 

• Shifts in species and localisation of species 

• Migration of rural populations; 

• Contamination of ecosystems from water and waste pollution; and 

• Increases in communicable and non-communicable diseases in urban and rural 
areas. 

6.2.7.2.3 Temperature 

The Limpopo province is highly vulnerable to climate change, with South Africa’s LTAS 
suggesting that the Limpopo province could face a potential increase in temperatures 
by as much as 2 °C by 2035 with further temperature increases forecasted by as much 
as 6 °C to 7 °C between 2080 and 21005. 

Mean temperature ranges between 20 - 22˚C for Makhado Makhado, while Musina 
experiences hotter conditions with mean temperature ranges between 24-26˚C. The 
area in which the SEZ is proposed to be located indicates tendencies for drought as 
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well as experiencing elevated temperatures (very hot days) of over 35˚C between 60 
and 90 days a year.  

 
Figure 6-57: Limpopo drought tendencies for the period 1995-2024 

 

Temperature related climate change impacts include crop loss due to extreme weather 
conditions and the spread of pests into new areas as temperatures become more 
favourable. In an area where rural communities depend on cultivating their own crops, 
changing temperature patterns might cause a decline in rural farming and annual 
harvests, jeopardising sufficient food levels for these communities. Furthermore, an 
increase in average temperature levels associated to climate change might have an 
adverse effect on the SEZ’s labour force as employees work outdoors will therefore be 
particularly vulnerable to increases in temperature. Consequently, the rising 
temperatures may pose health hazards, reduce labour productivity, and worsen air 
quality conditions within SEZ. 

6.2.7.2.4 Rainfall and water 

In the case of the proposed SEZ, water is considered from a regional perspective as 
climate change impacts related to water do not only affect the source of water directly 
related to the SEZ but also the water areas surrounding the site. It is therefore, 
extremely important that both surface and ground water studies be conducted to 
delineated availability, capacity and future balances as a result of the water demand 
for the SEZ as well as the water demand of a growing population within the Musina 
and Makhado municipalities. 
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Rainfall averages 588mm per annum in Makhado and decreases moving north towards 
Musina which has an average of 426 mm per annum. For both these areas the majority 
of the rainfall falls in the summer months of October through to January. The proposed 
SEZ site is located within a low to medium flooding hazard with areas approximately 
25km South and South East of the proposed SEZ site being indicated as high to very 
high flood hazards. Figure 6-58 below shows the flood Hazard index of the different 
quinary catchments present or intersecting with the municipality. The flood hazard 
index is based on the catchment characteristics and design rainfall, average at the 
quinary catchment level. 

 

Figure 6-58: Flood Hazard index 

 
Rainfall projections for the Limpopo Province show levels of uncertainty however, 
evidence suggests decreases in annual rainfall. The combination of significantly 
increased temperatures and lessened rainfall will contribute to an increase in 
evaporation rates, further implying a drier future despite the possibility of periodic 
heavy rainfall events. The current and projected climatic variability will greatly impact 
on Limpopo’s water supply and quality provision, which could in future constrain the 
province’s economic growth. This is specifically relevant in the provincial context of 
the proposed SEZ as the Limpopo province is already vulnerable to droughts and 
variable rainfall patterns. Water intensive sectors, such as energy and metallurgical 
industries that will be located in the SEZ could face major operational challenges. 

6.2.7.2.5 Municipal overview 

The proposed SEZ falls on the boarder of the Musina Local Municipality and Makhado 
Local Municipality, located in the Vhembe District Municipality. Vhembe District 
Municipality comprises four local municipalities namely: 

SEZ 
Site 

Makhado 
Thohoyandou 

Senwabaranwa 
Mogwadi 

Malamulele 

Giyani 

Modjadjiskloof 
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• Makhado Local Municipality (population 516,031); 

• Musina Local Municipality (population 68,359) 

• Thulamela Local Municipality (population 618,462); and 

• Mutale Local Municipality (population 91,870) 

The Vhembe District Municipality has a total population of approximately 
1,294,72228. It has a high unemployment rate of 24.9% with 50.8% not economically 
active and only 21.26% of the population having a matric certificate 12. 

During 2016 the Vhembe District Municipality developed a Climate Change 
Vulnerability Assessment and Response Plan to address the threats posed by climate 
change on sustainable development. Key climate change vulnerability indicators were 
identified as part of the District’s climate change assessment. The relevant indicators 
within the context of the project location and scope are summarised in the following 
table: 

Table 6-55: Vhembe District Municipality key climate change vulnerability indicators. 
 

Theme Indicator Title Exposure Sensitivity 
Adaptive 

Capacity 

Agriculture 

Reduced food security Yes High Medium 

Change in grain (Maize, wheat 

& barley) production 
Yes High Low 

Biodiversity and 

Environment 
Loss of Grasslands Yes High Medium 

Human Health 

Health impacts from increased 

storm events 
Yes High Low 

Increased heat stress Yes High Low 

Increased vector borne diseases 

from spread of mosquitoes, 

ticks, sand flies, 

and blackflies 

Yes High Medium 

Increased water borne and 

communicable diseases 

(typhoid fever, cholera & 

hepatitis) 

Yes High Low 

Increased malnutrition and 

hunger as a result of food 

insecurity 

Yes High Medium 

Increased air pollution Yes Low - 

Increased Occupational health 

problems 
Yes High Low 

Human Settlements, 

Infrastructure and 
Increased isolation of rural 

communities 
Yes High Medium 
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Theme Indicator Title Exposure Sensitivity 
Adaptive 

Capacity 

Disaster Management Increased migration to urban and 

peri-urban areas. Note that climate 

change impacts in other areas in 

South Africa, as 

well as its neighbouring countries 

can cause migration 

to SDM indicator title 

Yes High Low 

Water 

Less water available for 

irrigation and drinking 
Yes High Low 

Decreased water quality in 

ecosystem due to increased 

concentrations of effluent and 

salt concentrations 

 

 

 

Yes 

 

 

 

High 

 

 

 

Low 

 
Additionally, Agriculture, Forestry and Fisheries (AFF) contribute 13.76% to total 
employment in the Makhado municipality and 0.7% to the national AFF Gross Value 
Add (GVA). Musina AFF contributes significantly more jobs (36%) to the area, and yet 
contributes less (0.52%) to the national AFF GVA. As indicated in the above table, the 
Vhembe District municipality has a low adaptive capacity with regards to impacts of 
climate change on agriculture. This threatens the sustainable development of the 
district which relies on AFF for employment. 

Furthermore, the South African online planning tool, the Green Book, provides 
quantitative scientific evidence on the likely impacts that climate change and 
urbanisation will have on South Africa’s cities and towns. The Green Book has 
quantitatively rated all South African municipalities using multi-dimensional 
vulnerabilities such as socio-economic, economic, physical and environmental 
impacts. Musina and Makhado are rated 195 and 168 respectively out of 213 
municipalities (higher rating indicates higher vulnerability) in South Africa in terms of 
environmental vulnerability, an indicator representing the conflict between preserving 
the natural environment and accommodating the growth pressures associated with 
population growth, urbanisation and economic development. This again emphasizes 
the vulnerability of the municipalities to the disrupting effects of climate change and 
further highlights the need for careful consideration of the climate change implications 
that constriction of large industries could impose on the municipalities’ resource 
dependency. 

6.2.7.2.6 Other Potential Climate Change Dimensions Relevant to the SEZ 

Other potential climate change risks are those that relate to climate change but cannot 
be classified as physical or regulatory risks. These risks can include: 

• Reputational risk, especially concerning negative perceptions of the public or 
investors; 

• Changes in consumer behaviour relating to customer preferences for 
products/services; 
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• Induced changes in human and cultural environments (for example, migration 
and cultural changes); 

• Fluctuating socio-economic conditions; 

• Increasing humanitarian demands, as climate change impacts are experienced. 

South Africa, and the Limpopo Province, has an economically divided society due to a 
number of socio-economic disparities. As a result, its population is characterized by a 
vulnerable majority. The vulnerable majority is more exposed to climate change 
impacts and may pose risks to large industrial developments such as the SEZ, either 
through migration of workforces or increased humanitarian demands. 

6.2.7.2.7 Historic and current emission intensity benchmarks 

The intensities presented in Table 6-56 below are presented in tonnes of carbon 
dioxide equivalent (tonne CO2e) per tonne of output product. The intensities include 
both Scope 1 and 2 emissions. 

Table 6-56: Emission intensity benchmarks used 
 

Plant Value Unit Reference 

Coke plant 0.3 - 0.5 t CO2e/t product 
GHG Emissions Intensity Benchmarks for SA Carbon 

Tax - Ecofys 

Ferrochromium plant* 4.49 t CO2e/t product 
GHG Emissions Intensity Benchmarks for SA Carbon 

Tax - Ecofys 

Ferromanganese plant* 4.49 t CO2e/t product 
GHG Emissions Intensity Benchmarks for SA Carbon 

Tax - Ecofys 

Pig iron plant 1.4-1.7 t CO2e/t product 
GHG Emissions Intensity Benchmarks for SA Carbon 

Tax - Ecofys 

Plant Value Unit Reference 

Carbon steel plant 0.6 - 0.7 t CO2e/t product 
GHG Emissions Intensity Benchmarks for SA Carbon 

Tax - Ecofys 

Stainless steel plant 1.11 t CO2e/t product 
Energy Use and Carbon Emissions in the Steel Sector 

in Key Developing Countries 

Lime plant 1.092 t CO2e/t product 
A competitive and efficient lime industry, 

cornerstone for a sustainable Europe (2014) 

Cement plant 1.0 tCO2e/t clinker 
Benchmarking study conducted by 

Promethium Carbon 

Silicon- manganese plant 6.9 t CO2e/t product 
LCA - Environmental profile of manganese alloys: 

International Manganese Institute 

Sewage treatment plant 0.000708 t CO2e/t water DEFRA 2018 

Water treatment plant 0.000708 t CO2e/t water DEFRA 2018 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 451 of 996 
 

* These intensities were adjusted to align with an energy intensity of 3.5MWh/tonne. This value was obtained from 
consultations with an international ferroalloy expert. 

6.2.7.3 Impact Assessment 

The impacts of climate change on the project are assessed for two reasons. Firstly, the 
analysis is intended to establish whether or not the project has sufficiently considered 
the effects of climate change in terms of its design. This is important, as the EIA 
considers the impact of the project on the environment, but if the environment is due 
to change as a result of climate change during the life of the project, then this should 
be considered in the EIA. Secondly, the impact of climate change on the project is 
considered as it relates to the guidance provided by the judgement in the Thabametsi 
Case. 

The potential impact of climate change on the SEZ is analysed through a climate 
change vulnerability assessment related to both the construction and operational 
phases. Vulnerability relates to the degree to which a system is susceptible to, and 
unable to cope with, adverse effects of climate change, including climate variability 
and extremes weather events. Vulnerability is a function of a number of variables, 
including the character, magnitude and rate of climate change, the variation to which 
a system is exposed, its sensitivity and its adaptive capacity. 

The assessment considered risks from the perspective of climate change impacts on 
temperature, water, biodiversity, transitional risks and the social context and how this 
influences the SEZ’s core operations, value chain and the broader network. This 
approach is in line with guidance from the International Council on Mining and Metals. 

• The core operations include activities taking place within the operational 
functioning of the SEZ. 

• The value chain includes the upstream goods and services, as well as the 
downstream use of products. 

• The social context of the proposed SEZ in terms of the climate vulnerability; 
and 

• The natural environment with regards to climate impacts. 

By identifying the levels of exposure, sensitivity, potential physical and transitional 
risks and adaptive capacity, it can be assessed whether and to what extent the SEZ’s 
core operations, value chain and broader social and natural environment are 
vulnerable to climate change. The following figure provides a schematic overview of 
the approach to the vulnerability assessment. 
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Figure 6-59: Vulnerability assessment process 

 

The vulnerability assessment considers the core operations of the proposed project, 
the project’s value chain as well as the social and natural environment which could 
impact the project or be impacted on by the project.    

Exposure refers to what extent a system is being subjected to climate factors (e.g., 
temperature, precipitation). To which degree a system or group is positively or 
negatively affected by climate change exposure is defined by sensitivity. Only factors 
that directly impact the climate (change) are considered sensitivities. Risks are 
identified based in the climatic parameters identified in the describing the receiving 
environment, and how exposed and sensitive the project is in relations to these 
climatic changes.  Adaptive capacity refers to “a set of factors which determine the 
capacity of a system to generate and implement adaptation measures” (GIZ 2014, p. 
24) which is relevant to the project’s core operations.  

Once all of these elements have been assessed, the vulnerability of a specific project 
can be defined. Vulnerability is indicated as high, medium or low, as defined by the 
following table. 

Table 6-57: Musina Makhado SEZ Climate Change Risk and Vulnerability Analysis Components 
 

Risk analysis component Legend and definition 

 

High risk 
 High risk implies a high likelihood of the identified MM SEZ 

risk being worsened / exacerbated under a high or a low 
mitigation scenario. It also suggests a high impact of the risk 
under a high or a low mitigation scenario. For example, a 
shut- 
down of the operations. 

Adaptive Capacity Potential risks 

Value Chain Up/down 
stream 

Social 
Environment 

Core 
Operations 

Natural 
Environment 

Current and future 
climate variability and 

change 

Sensitivity Exposure 

Vulnerability 
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Medium Risk 

 Medium risk implies a likelihood of the identified MM SEZ risk 
being continued under a high or a low mitigation scenario 
which is still material to the SEZ’s core operations, value chain 
and the 
broader community. 

 

Low Risk 
 Low risk implies a lower likelihood of the identified MM SEZ 

risk being worsened / exacerbated under a high or a low 
mitigation scenario. It also suggests a lower impact of the risk 
under a high or a low mitigation scenario to the SEZ. 

 
Climate change-related risks were divided into two major categories, namely physical 
risks and transitional risks. This follows the Task Force on Climate-Related Financial 
Disclosures’ (TCFD) new, only recently published (29 June 2017), direction around 
standardised assessment and reporting of climate change risks. 

The TCFD defines physical and transitional risks as follows: 

• Physical risks: Physical climate change risks can be event driven (acute) or can 
be longer- term shifts (chronic) in climate patterns. Physical risks may have 
financial implications for the proposed SEZ, such as interruption of operations, 
direct damage to assets and indirect impacts from supply chain disruption. 

• Transition risks: Transitioning to a lower-carbon economy may entail extensive 
policy, legal, technology, and market changes to address mitigation and 
adaptation requirements related to climate change. Depending on the nature, 
speed, and focus of these changes transition risks may pose varying levels of 
financial and reputational risk for the proposed SEZ. 

The risks are classified as either low or high depending on the emissions scenario. 
Physical risks are higher and regulatory risks are lower under the Climate Change 
Related Concentraion Pathway (RCP) 8.6 scenario (unmitigated emissions scenario), as 
this scenario is expected to increase global temperatures by 6 ⁰C which would for 
example increase the risk of heat stress. 

Typically, physical risks are lower and regulatory risks are higher under the climate 
change scenario related to the Nationally Determined Contribution or a 
Representative Concentration Pathway (RCP) 2.6 scenario (mitigated emissions 
scenario), as this scenario aims to keep temperatures at 2 C or below. The mitigated 
emissions scenario is supported by the Paris Agreement and will be achieved as 
countries set ambitious Nationally Determined Contributions (NDCs). As country’s 
work towards their NDCs, additional regulations may be put in place to limit emissions 
from fossil fuel intensive industries or encourage renewable energy development. 

6.2.7.4 Impact of Project on Climate Change 

6.2.7.4.1 Quantification of the Project’s Greenhouse Gas Emissions 

A greenhouse gas emission indicator report was provided by the client and the 
emissions contained therein are summarised in the table below. The list of facilities 
and projects provided in this report is as per information received to date as well as 
the latest version of the SEZ masterplan.  
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Table 6-58: Emissions provided in the Greenhouse Gas Emission Indicator Report 
 

Project 

Total 

indicative 

planned 

capacity 

Total 
emissions 

Intensity - 

Calculated 

from data 

provided 

Coal washery 
20 000 000 

tpa 
No data 
provided 

- 

Coke plant 3 000 000 tpa 
No data 
provided 

- 

Heat recovery 

power generation 
390 MW 

No data 
provided 

- 

Thermal power plant 3300 MW 19.62 MtCO2/yr 
0.85 

tCO2e/MWh 

Ferrochrome plant 3000 000 tpa 3.96 MtCO2/yr 1.32 tCO2e/t 

Ferromanganese plant 500 000 tpa 1 MtCO2/yr 1.0 tCO2e/t 

Silicon manganese 500 000 tpa 0.66 MtCO2/yr 1.32 tCO2e/t 

Vanadium-titanium magnetite 
10 000 000 

tpa 
5.28 MtCO2/yr 0.53 tCO2e/t 

High manganese steel 1000 000 tpa 
No data 
provided 

- 

High vanadium steel plant 1000 000 tpa 
No data 
provided 

- 

Stainless steel Plant 3000 000 tpa 
No data 
provided 

- 

Lime plant 1000 000 tpa 1.25 MtCO2/yr 0.25 tCO2e/t 

Cement plant 2 000 000 tpa 0.51 MtCO2/yr 0.26 tCO2e/t 

Refractories factory 500 000 tpa 
No data 
provided 

- 

Sewage treatment plant 140 000 m3/day 
No data 
provided 

- 

Industrial domestic 

water plant 
300 000 m3/day 

No data 
provided 

- 

Light industrial processing 

zone 

 

No data 
provided 

 

No data 
provided 

 

- 

Machinery zone 
No data 
provided 

No data 
provided 

- 

Commercial residential area 
No data 
provided 

No data 
provided 

- 

Living area 
No data 
provided 

No data 
provided 

- 
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Project 

Total 

indicative 

planned 

capacity 

Total 
emissions 

Intensity - 

Calculated 

from data 

provided 

SEZ administration centre 
No data 
provided 

No data 
provided 

- 

Bonded area 
No data 
provided 

No data 
provided 

- 

Logistics centre 
No data 
provided 

No data 
provided 

- 

 

Areas for which no data was provided are considered to not have material emissions 
and are therefore not taken into consideration for the rest of this analysis. 

The greenhouse gas emissions of the envisioned activities in the SEZ, if the plants are 
built to have emission intensities as provided in Table 6-58 above, have been 
calculated and are shown in Table 6-59 below. The calculation is based on: 

Emissions (tCO2e) = Production (tons product) x emission factor (tCO2e/ton product) 

The calculation was done for emission factors based on current industry factors, as 
well as with factors taking decarbonisation for a 2°C target for 2030 into account. Note 
that the intensities include both scope 1 and scope 2 (energy indirect) emissions. As it 
is assumed that the electricity produced by the proposed coal fired power station is 
consumed on the site, reporting of the emissions from the plant would result in double 
counting in this specific table. The emissions from the coal fired power plant are 
therefore not reported in Table 6-59 below: 

Table 6-59: Annual project emissions 

Plant 
2010 historic intensities 

used 

Emissions based on 
2010 historic 

intensities 

Coal Washery  - 

Coke Plant 0.3 tCO2e/t product 900 ktCO2e/y 

Heat Recovery power generation  * 

Coal-fired power plant  * 

Ferrochrome plant 4.49 tCO2e/t product 13.5 MtCO2e/y 

Ferromanganese plant 4.49 tCO2e/t product 2.2 MtCO2e/y 

Silicon-manganese plant 6.9 tCO2e/t product 3.5 MtCO2e/y 

Carbon Steel Plant 0.6 tCO2e/t product 7.2 MtCO2e/y 

Stainless Steel Plant 1.11 tCO2e/t product 3.3 MtCO2e/y 

Lime Plant 1.092 tCO2e/t product 1.1 MtCO2e/y 

Cement Plant 1.0 tCO2e/t product 2 MtCO2e/y 

Sewage Treatment Plant 0.000708 tCO2e/t water 99 tCO2e/y 

Water Treatment Plant 0.000708 tCO2e/t water 212 tCO2e/y 
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Plant 
2010 historic intensities 

used 

Emissions based on 
2010 historic 

intensities 

Total SEZ  33.7 MtCO2e/y 
 

*Note: See comment above the table - It was assumed that all electricity consumed by the plants in the industrial complex was produced 

by the onsite power plant. The Scope 2 emissions included in the calculations therefore relate to the electricity produced at 

this power plant. The emissions from the power plant are thus excluded to avoid double counting. 

 
The proposed Musina-Makhado SEZ development is expected to generate 
approximately 1 billion tonnes of carbon dioxide equivalent of direct and energy 
indirect emissions over the lifetime of the project. The largest contributors to these 
emissions are the ferrochrome, lime and carbon steel plants. 

6.2.7.4.2 Impacts on Greenhouse Gas Inventories 

The impacts of the Musina-Makhado project’s emissions must be considered within 
the context of both national and international greenhouse gas reduction plans. This 
will provide for a more holistic understanding of these impacts. 

Table 6-60: The Musina-Makhado SEZ development's emissions relative to South Africa's carbon 
budget 

 

Emissions  2°C Target 1.5°C Target 

South Africa’s carbon budget 7,512 Mt CO2e  4,411 Mt CO2e  

Scope 1 and 2 emissions of the 
project activities using 2020 industry 
benchmark intensities over the life 
of the project 

1,010 MtCO2e - 
equivalent to 13-14% of 
SA’s carbon budget 

1,010 MtCO2e - 
equivalent to 23-24% of 
SA’s carbon budget 

Scope 1 and 2 emissions of the 
project emissions using 2°C target 
intensities for 2030 over the life of 
the project 

728 MtCO2e - equivalent 
to 10% of SA’s carbon 
budget 

728 MtCO2e - equivalent 
to 16% of SA’s carbon 
budget 

 
The impact of the Musina-Makhado project’s greenhouse gas inventory is considered 
to be VERY HIGH due to the total emissions from the project being between 10% and 
14% of South Africa’s carbon budget, considering the 2°C target carbon budget. 

This impact assessment should also be considered in the context of the local policy 
environment. South Africa submitted their Nationally Determined Contribution (NDC) 
in response to the Paris Agreement in 2015 and outlines the national emissions 
trajectory up to 2050. South Africa’s national emissions are expected to peak between 
2020 and 2025, plateau for approximately a decade and decline thereafter in absolute 
terms. The Musina-Makhado project alone will contribute 6% - 10% of the emissions 
proposed in South Africa’s PPD that was used to inform the NDC, thereby significantly 
altering the national greenhouse gas trajectory that has been published and 
committed to. 
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The IRP Draft Update 201889  makes allowance for two additional coal power stations 
to be commissioned. These stations are already in the planning stages. The power 
plant planned as part of the Musina-Makhado SEZ development would therefore 
require a Ministerial Determination before construction can begin. The update to the 
IRP aims to reduce the emissions of South Africa’s electricity generation sector by 
reducing the use of emission intensive technologies such as coal power stations. The 
addition of the power plant at Musina-Makhado would counter the objective of South 
Africa to reduce its emissions as a result of coal fired power generation.  

The effect of adding the Musina-Makhado SEZ power plant can be seen in the graph 
below which plots the emission intensity of the national grid as per the IRP Draft 
Update 2018. 

6.2.7.4.3 Impacts on Climate Change 

The high-level impacts from the perspective of the national and international 
greenhouse gas inventories do not necessarily reflect the impacts of the Musina-
Makhado project from the domestic or global environmental perspective. 

Each participant in the global economy has a responsibility to minimise their 
contributions to climate change. Therefore, there is a collective responsibility to 
address climate change despite the inability to attribute specific greenhouse gas 
emissions from the project to specific effects on climate change. 

The impacts of the Musina-Makhado project’s greenhouse gas emissions have been 
assessed inTable 6-61, as per the Environmental Impact Criteria detailed in Section 
4.1.2 of the climate change report. The assessment results indicate that the activities 
undertaken in the project will produce greenhouse gas emissions that will contribute 
to the national and global inventories and climate change. 

Table 6-61: Climate change impacts of the Musina-Makhado SEZ Development emissions during 
operations 

 
89  It must be noted that at time of submission of this report to the Environmental Impact Practitioner, the 
IRP 2010-2030 was the binding IRP. Whilst due consideration was given to the provisions of the IRP 2010-2030, the 
provisions of the Draft IRP of 2018 was also considered in order to reflect government’s latest electricity 
considerations. At time of submission of this climate change impact assessment to the Environmental Impact 
Practitioner, it must be noted that the final version of the IRP 2019 had not yet been published, and as such the 
binding IRP applicable at time of conducting this climate change impact assessment, was the IRP 2010-2030. 
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Nature: The greenhouse gas emissions produced as a result of the industrial operations will 
contribute to the global phenomenon of anthropogenic climate change. Numerous global 
changes are likely to manifest due to climate change, although none that can be attributed 
directly or indirectly to the specific greenhouse gas emissions of any individual source, such 
as the proposed Musina-Makhado SEZ Development. The total Scope 1 and 2 emissions 
from the operational phase of the SEZ are calculated to be 727 million tCO2e90, which is 10% 
of the South African carbon budget of 7,572 MtCO2e. The total emissions from the industrial 
complex’s operation are therefore above the 0.13% ‘high’ rating threshold in relation to the 
national carbon budget. 

 

Below illustrate the indicators with and without mitigation. 

 

As noted in Section Error! Reference source not found. of the climate change report, South A
frica’s legal framework has yet to appropriately describe the magnitude of greenhouse gas 
emissions within the context of these environmental impact assessment reporting 
requirements. 

 Without 
Mitigation 

Score With Mitigation Score 

Reversibility None 5 None 5 

Extent National/Internati
onal 

5 National/Intern
ational 

5 

Duration Permanent  5 Permanent  5 

Magnitude Very High 5 Very High 5 

Probability Definite 5 Definite 5 

Significance High 100 High 100 

Status of impact Negative Negative 

Irreplaceable loss of resources? Yes Yes 

Can impacts be mitigated? To a limited extent To a limited extent 

 

Mitigation: It is proposed that the environmental authorisations for the individual plants in 
the SEZ specify that the maximum emission intensities for the plants to be built is as would 
be required by the science-based target trajectories for 2030.  This recommendation is 
based on the required decarbonisation rate for the global economy as well as the 
assumption that the new plants will not be retrofitted during the first 10 years of operation.   

Cumulative impacts: The emissions from the operational phase of the mine are cumulative. 
The increase of greenhouse gasses in the atmosphere lead to an increase in global 
temperatures and resultant climatic changes.  

 
90  Using 2°C target intensities for 2030. 
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Residual risks: Greenhouse gasses have the ability to remain in the atmosphere over 
significant periods of time. This contributes to the rapid increase in global temperatures.  
The effects of these emissions are not immediately felt but are residual in that the impacts 
of climate change, as a result of the SEZ emissions, will remain even after the various 
activities within the SEZ have been decommissioned.   

 

The results of the above assessment, based on the provision in NEMA, indicate that 
the emissions from the project’s operations will have a High impact rating (significance 
score of 100). However, considering the tailored methodology developed for climate 
change specifically, the magnitude of the project impact is Very High.   

When considering the impact score for the construction phase, the impact score will 
always be High. This is independent of the magnitude of the GHG emissions, as the 
impact is still irreversible (score = 5), global in its extent (score = 5), is effectively 
permanent (score = 5) and has a 95% chance of occurring (score = 5).  However, these 
emissions pale in comparison to the operational emissions that will result from the 
proposed SEZ and various activities planned within. Even with a low magnitude (score 
= 1), the significance will have a score of 80. 

There are options to mitigate the greenhouse gas emissions of the SEZ during the 
operational phase of the various activities. These options will not alter the impact of 
greenhouse gas emissions on climate change in terms of the extent, duration or 
probability of the impacts. Mitigation can only alter the magnitude of the impact 
primarily by reducing the quantity of greenhouse gas emissions. 

 

6.2.7.4.4 Project Alternatives 

To date detailed designs with regards to the various activity processes envisioned for 
the SEZ have not been available. A Greenhouse Gas Emission Indicators Report was 
provided by the Client; however, no indication of methodology, variables and input 
data were provided to unpack the emission intensities for a full comparison. In 
addition, the lack of design data and process details prevent an analysis of possible 
alternatives. This assessment therefore urges that the EIAs for the various activities 
within the SEZ consider appropriate alternatives in terms of project design to identify 
opportunities for potential mitigation alternatives related to emission intensities. 

As discussed, this report has suggested emission intensities in terms of a 2030 
timeframe and best practice. Table 6-62 below provides a comparison between the 
2010 benchmark intensities, proposed 2030 intensities as well as the emission 
intensities provided by the Client. The following must be noted: 

The intensities for the Ferrochrome and Ferromanganese plants were adjusted using 
an energy intensity of 3.5MWh/tonne product34 and the South African grid emission 
factor of 0.911tCO2e/MWh. This allows the intensities to be accurately compared. The 
intensities for the silicon-manganese plant cannot be compared as the boundaries are 
unknown. The difference between the proposed 2°C target intensity for 2030 and the 
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provided information warrants a review of the figure contained in the Greenhouse Gas 
Emission Indicators Report as provided by the Client. 

The intensity for the cement plant was calculated based on the provided information. 
In comparison with the benchmark intensity, the intensity from the Greenhouse Gas 
Emission Indicator Report is much lower. It is therefore recommended that final EIA of 
the plant relook at this intensity. 

Table 6-62: Emission intensity comparison 

Plant 2010 Intensity 
2°C target 
intensity for 2030 

Intensity 
provided in 
Greenhouse Gas 
Emission 
Indicator Report 

Coal Washery - - - 

Coke plant 0.30 0.21 - 

Heat Recovery power generation* - - - 

Coal - fired power plant* - - - 

Ferrochrome plant 4.49 3.37 4.51 

Ferromanganese plant 4.49 3.37 4.19 

Silicon- manganese plant 6.90 5.18 1.32 

Carbon steel plant 0.60 0.37 - 

Stainless steel plant 1.11 0.78 - 

Lime plant 1.09 0.87 1.00 

Cement plant 1.00 0.80 0.26 

Sewage Treatment plant 0.0007 0.0005 - 

Water treatment plant 0.0007 0.0005 - 

 

Note: It was assumed that all electricity consumed by the plants in the industrial complex was produced by the onsite power plant. The 

Scope 2 emissions included in the calculations therefore relate to the electricity produced at this power plant. The emissions 

from the power plant are thus excluded to avoid double counting. 

 

The above table indicates that the emissions intensities, as provided, related to the 
Ferrochrome, Ferromanganese and Lime plants are above the suggested 2030 
emission intensities. Therefore, these plants should consider mitigation actions as part 
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of their current design processes to reduce their respective emission intensities in line 
with both local and global climate commitments. 

In terms of mitigating the impact of the emission intensities, as listed in Table 6-60 
above, the following should be considered in the detail design of the various plants: 

The production of ferrochrome, ferromanganese and steel results in off-gas, due to 
the processes used. This off gas can be used in gas engines for power generation. This 
would result in less electricity sourced from a carbon emission intensive source such 
as a coal fired power plant. 

Slag is a waste/by-product of the metal smelting process. This slag is often granulated 
using a water jet - a process which uses large volumes of water. This process also does 
not allow for the recovery of the heat generated. The cooling of one tonne of slag can 
release approximately 1.8GJ of heat. An alternative process can be used which is 
termed dry slag granulation. 

In dry slag granulation, the molten slag is subjected to centrifugal forces using a 
spinning disc which causes the slag to atomise. The slag is then quenched and solidified 
using air to recover the waste heat. This produces a product that can be used for 
cement manufacturing in addition to the recovered heat. The recovered heat can be 
used for several purposes including preheating and steam generation. This avoids 
emissions in two areas: those associated with clinker production for cement 
manufacture and the emissions from power generation if the heat is used to produce 
steam for a steam turbine. 

Coke oven gas is produced during the manufacturing of coke. This gas has various uses 
which can contribute to reducing emissions and increasing efficiency. These include 
preheating the coke oven with the gas and using the coke oven gas for power 
generation. The gas can also be used in a blast furnace as a supplementary fuel. 

Biomass can be used for power generation and is a less carbon intensive source than 
coal. This could be considered as an alternative for power generation in the Musina-
Makhado SEZ making use of alien invasive vegetation in the area. Further investigation 
would be required into the feasibility of this as it takes approximately 1 tonne of 
biomass per hour to generate 1MWh of electricity. 

Waste heat recovery can be implemented in the lime plant which can then be used for 
several other uses. These include using the heat for drying limestone and preheating 
in other plants. The heat can also be used for electricity generation which can then be 
used where required in the industrial complex to offset the electricity required of the 
emission intensive coal power plant. 

Due to the interdisciplinary and cross cutting nature of climate change, climate 
vulnerability is not only caused by the level of exposure, but also by the social, 
economic, environmental and institutional contexts that interact with the changing 
climate.  

South Africa is already experiencing detrimental climate change impacts. These 
include, for example, prolonged regional droughts and flash floods. Such events result 
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in water constraints and operational stoppages in production and industrial processes. 
However, the most significant effects of climate change are likely to emerge over the 
medium to long term. The timing and magnitude of these effects are uncertain. To 
account adequately for the potential climate change effects in planning processes, 
companies need to consider how climate related risks and opportunities, as well as the 
associated impacts, may evolve under different conditions. 

The Vhembe District Municipality has acknowledged that climate change poses a 
threat to the development of the region, the environment and its residents. The 
proposed SEZ faces a number of these climate change related risks across its core 
operations, value chain, and broader network. The risks are classified as either low or 
high depending on the emissions scenario. 

6.2.7.5 Emission scenarios and impact analysis 

Emissions scenarios for this report are described by using Representative 
Concentration Pathways (RCPs) which are scenarios that include time series of 
emissions and concentrations of greenhouse gases, aerosols and chemically active 
gases together with land use/land cover. Each RCP scenario represents only one of 
many possible scenarios that would lead to specific radiative forcing, and therefore 
global warming, characteristics. Each RCP also emphasizes the trajectory taken over 
time to reach the outcome. Four RCP’s are used in the fifth IPCC Assessment as a basis 
for climate predictions and projections. The scenarios include a stringent mitigation 
scenario (RCP2.6), two intermediate scenarios (RCP4.5 and RCP6.0) and one scenario 
with very high GHG emissions (RCP8.5). Scenarios without additional efforts to 
constrain emissions (’baseline scenarios’) lead to pathways ranging between RCP6.0 
and RCP8.5. RCP2.6 is representative of a scenario that aims to keep global warming 
likely below 2°C above pre-industrial temperatures. The RCP scenarios are consistent 
with the wide range of scenarios in the literature as assessed by IPCC working Group 
III on mitigation of climate change. 

The two emissions scenarios considered in this assessment are: 

• No GHG mitigation scenario RCP 8.5: business as usual or baseline scenario 
where global average temperatures are expected to increase by 6 °C from pre-
industrial levels, which could, for example, increase the risk of heat stress. 

• Mitigation scenario RCP 4.5: intermediate measures are put in place with a 
view to limiting global average temperatures to 2 °C. 

Focus was placed on these two scenarios due to the fact that the businesses as usual 
scenario give a good indication of how climate change would precipitate as a function 
of the current conditions. RCP 4.5 was selected as an intermediate scenario with a 
conservative representation of limited efforts to reduce global average temperatures. 
This is more consistent with most national policies which aim to effect limited change 
within one area of national life over a timeframe such as South Africa. 

It is important to note that different components related the SEZ (core operations, 
value chain and broader network) will experience risk differently and with varying 
impact. For the purposes of this assessment, risks have been classified as either 
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physical or transitional (regulatory), as indicated in the recommendations of the Task-
force on Climate-related Financial Disclosures. 

The relationship between physical and transitional risks under the unmitigated and 
mitigated emissions scenarios are typically inverse of one another, as illustrated in the 
following figure. 

 

Figure 6-60: Forward looking scenario analyses 

 
Typically, physical risks are higher under an emissions scenario with low mitigation 
where few to no policies and measures are put in place to reduce emissions, resulting 
in increased physical impacts. Correspondingly, transitional risks would typically be 
low under an unmitigated emissions scenario, as transitional risks are generally 
associated with policy implementation aimed at adaptation. Conversely, physical risks 
are typically lower and transitional risks are higher under a mitigated emissions 
scenario. 

The impacts of climate change are discussed further in relation to SEZ core operations, 
value chain and broader network below by considering temperature, water, social, 
biodiversity and transitional risk aspects. 

6.2.7.6 Increased Temperature 

Climate change models predict that temperatures are to increase in the Limpopo 
province by as much as 2°C by 2035, by 1-2°C between 2040 and 2060 (or between 2-
5°C in the high-end scenarios, RCP 8.5), and by 3-6°C between 2080 and 2100 (or 4-7°C 
in the high-end scenarios, RCP 8.5). Rising temperatures would also result in an 
increase in the intensity and frequency of heat waves and wind speed. The culmination 
of these stresses can result in a greater number of people at risk of heat-related 
medical conditions as is discussed below. 

The Vhembe District Municipality has identified increases in temperature and the 
frequency of extreme weather evens as a developmental challenge within the 
Integrated Development Plan. They have further indicated that climate change may 
make conditions more favourable for the incubation and transmission of waterborne 
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diseases and disease carrying vectors. This could impact business continuity of the SEZ 
as a result of labourers falling ill and being unable to work. 

 

Figure 6-61: Projected average temperate change for the period 2021 -2050, relative to the baseline 
period (1961 – 1990)  

From an operational perspective, heat stress directly impacts on labour productivity 
and is a major occupational health risk. High heat exposure restricts worker’s physical 
functions, their capabilities and ultimately works productivity and capacity. Globally, a 
temperature increase of 1.5˚C by the year 2100 could lead to a 2.2% drop in working 
hours which could result in a cost to the global economy of $2.4 trillion. 

Increasing numbers of hot days, especially for people undertaking manual labour 
outdoors, will pose profound threats to the core operations of the SEZ in terms of 
occupational health and labour productivity. They can result in a loss of labour capacity 
which has further indirect impacts on the livelihoods of these individuals, their families 
and the communities as a whole, particularly those of which rely on subsistence 
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farming.

 

Figure 6-62: Projected change in the number of very hot days (>35˚C) for the period 2021 - 2050, 
relative to the baseline period (1961 – 1990)  

 

With regards to Vhembe District area, labour productivity is projected to decline 
significantly under a high emissions scenario. The figure below indicates the projected 
number of very hot days to increase to between 17 and 57 days under the worst-case 
scenario RCP 8.5. 

Prolonged hot periods and increased temperatures may also reduce the operating 
efficiency of machinery or heavy goods vehicles. Equipment operating thresholds may 
be exceeded during episodes of extremely high temperatures. High temperatures 
could lead to extended use of air conditioners and ventilation systems within trucks 
and facilities operations. This will increase diesel consumption in the vehicles and 
electricity consumption in buildings. 

6.2.7.7 Water related impacts 

Water security and groundwater are considered as part of this specialist climate 
change impact assessment. This is due to the fact that water is a key resource that will 
be affected as a result of climate change. In the case of the proposed SEZ, water is 
considered from a regional and international perspective as water is envisaged to be 
sourced from Zimbabwe. 
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6.2.7.7.1 Water internationally 

The projected water use for the SEZ is estimated at 80 million m3/annum. This demand 
will create immense pressure on the local and cross-border water resources as well as 
the regional transferring catchments relevant to this study area. Table 6-63 below 
indicates the potential water resources within Zimbabwe considered to supply the SEZ. 

Table 6-63: Potential source of water in Zimbabwe 
Time 
period 

Source 
Catchment 

Details 

Short 
term  

Mzingwane Beitbridge - Musina Integrated Water Supply Scheme  

- Potable water from Beitbridge water treatment 

plant 

- Raw water from Zhove via gravity for pick up at 

Beitbridge 

Medium 
term 

Runde Tugwi- Mukosi Dam – A newly completed dam located 250 km 
from Beitbridge was identified as a potential project with surplus 
water that could be diverted to South Africa 

Long 
term 

Mzingwane Thuli – Moswa Dam 

About 420 million m3 capacity dam upstream of Zhove 

Save Kondo – Chitowe Dam – The project will yield more than 820,000 
ML. This dam site has a potential to sustain both Zimbabwean and 
South African water demand 

 

Surface water in Zimbabwe accounts for 90% of the country’s supply. Conversely there 
is very limited knowledge on how much ground water there is and the potential to 
utilise this water for the country’s needs. Nevertheless, the impacts of climate change 
in these catchment areas will impact both surface and ground water which will affect 
Zimbabwe as well as the SEZ which envisages to use water from Zimbabwe for day-to-
day operations. 

In order to understand the impact on Zimbabwe’s water resources, the CSIRO Mk3 
Global Circulation Model (GCM) was used. The model indicates that under worst case 
and best-case emissions scenarios, average annual precipitation will decrease in all of 
the Zimbabwean catchments except for Mazowe and Manyame which are predicted 
to remain relativity the same. 

Runde and Mzingwane water catchment areas, which are sources of short- and 
medium-term water for the SEZ, will be affected the most. It is predicted the mean 
annual precipitation will decline in the region of between 12% for higher mitigation 
emission scenarios and 16% for lower emission mitigation scenarios by 2050. This 
significant uncertainty related to water supply poses a major risk to the SEZ. 
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Climate change will also negatively impact the groundwater recharge rate for the areas 
and water supply for various water catchments. For limited or business as usual 
emission mitigation scenarios, precipitation would continue to decline for almost all 
catchment areas. On the other hand, for high emissions mitigation scenarios, affected 
water catchments such as Gwayi, Mzingwane, Runde, Sanyati and Save, could stabilise 
in terms of precipitation or start to recover between 2050 and 2080. 

An additional concern to the water resources of Zimbabwe is climate induced 
temperature increase. With Zimbabwe being heavily reliant on surface water for the 
country’s water needs, increasing temperatures will accelerate the rate of evaporation 
and impact surface water qualities in dams and rivers. In 2007, many dams were 
decommissioned due to evaporation of water resulting in dams running dry. With 
increasing temperatures predicted through to 2100 evaporation has been estimated 
to intensify by between 4-25% on the river basins of Zimbabwe. This coupled with 
rainfall variability heightens water security risks and water supply risks to the SEZ. 

The implication of climate change on these catchments needs to be considered in 
detail in terms of potential operational impacts on the SEZ and the water demand for 
both the Musina a Makhado Municipalities. Furthermore, water demand of the SEZ 
and the impact of climate change on above mentioned Zimbabwean catchments need 
to considered on the people living in Zimbabwe who are dependent on this water for 
their livelihoods. 

This is particularly relevant as Zimbabwe is extremely vulnerable to the impacts of the 
climate change due to the fact that 62% of the total population reside in rural areas 
and are heavily dependent on climate sensitive water resources91. A report by the 
Southern African Development Community further supports this notion in which it 
found that the population of Zimbabwe is at very high risk of groundwater drought 
which could rise from 32% to 80% by 2100. Placing additional strain on the limited 
water sources, within the context of existing socio-economic vulnerabilities should be 
carefully considered and evaluated. 

 

6.2.7.7.2 Water locally 

The proposed SEZ falls within the Sand and Nzhelele catchment areas within the 
Limpopo Province. The Sand River catchment is the driest catchment area within 
Vhembe District Municipality. Surface water resources in the catchment area are 
limited to the small Seshego and Houtrivier dams and run-of-river abstractions. 
Groundwater is the only dependable water source for many rural settlements and 
villages with urban requirements being augmented from transfers from neighbouring 
Water Management Areas (WMAs). 

Table 6-64 Indicates the Limpopo development level catchment water balances with 
no interventions. The Sand catchment indicates a negative water balance of -4.7 

 
91  Chagutah, T., 2010. Climate Change Vulnerability and Preparedness in Southern Africa: Zimbabwe Country 

Report. Heinrich Boell Stiftung, Cape Town. 
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million m3/annum while the Nzhelele indicates a positive balance of 8.7 million 
m3/annum. The current surface water demand per capita for Makhado is 87.49 litres 
per person per day (l/p/d) with a supply of 91.83 l/p/d. Musina indicates a higher 
demand of 148.71 l/p/d and a supply of 283.21 l/p/d, illustrating that Musina is more 
dependent on surface water than Makhado. An addition 80 million m3/annum will 
place major stress on the area’s available water resources. This additional water 
burden should also consider the potential urban expansion that would follow the 
development of the SEZ, placing further strain on the area’s water capacity. 

Table 6-64: Limpopo development level catchment water balances, 2010  

 

Catchment 

Water 
requirement 

(million m3/yr)* 

Water 
availability 

(million m3/yr) 

Water balance 

(million m3/yr) 

Matlabas 7 7 0 

Mokolo 61.6 61.2 -0.4 

Lephalale 75.1 77.3 2.3 

Mogalakwena 156.8 152.3 -4.5 

Sand 292.6 287.8 -4.7 

Nzhelele 39.4 48.1 8.7 

Total 632.5 633.7 1.4 
* Excludes IAPs and commercial forestry (streamflow reducers) 

 
The Vhembe District Municipality is currently experiencing issues of water scarcity and 
quality as all catchments in Limpopo excluding the Matlabas catchment indicate water 
quality issues that are expected to deteriorate over time. Climate change is expected 
to further exacerbate these problems as a result of increasing drought events. 

Under no mitigation scenario RCP 8.5, drought is projected to increase in the Musina 
and Makhado areas for the period 2035 – 2064. Increased drought would impact 
availability of water for the SEZ operations which is particularly of concern for the 
thermal plant and ferrochromium plant which require large amounts of water to 
operate. It is anticipated that SEZ will acquire energy from the thermal power plant, 
therefore, should the plant not be able to operate due to water constraints this will 
impact the entire SEZ’s productivity. 
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Figure 6-63: Projected change in drought tendencies for the period 2035 - 2064, relative to the 

baseline period (1986 – 2005) under the low mitigation scenario RCP 8,5 

A negative value is indicative of an increase in drought tendencies per 10 years 

 
Almost all of the provincial water resources have been fully developed and are 
allocated. Forty-three per cent of the dams in the province have safety issues with 
additional issues of high-water contamination impacting the quality of the water. With 
the SEZ predicted to be a large consumer of water, water availability and quality for 
other downstream uses become concerning, particularly in drought situations. The 
majority of the provincial water use demand is used for irrigation, mining and energy 
and some water to service rural areas. 

Limpopo depends mostly on surface water sources; however, a large number of rural 
households depend on groundwater for domestic use. In 2011, 52,3% of Limpopo's 
population had access to piped water within their property, with almost a quarter of a 
million people not having access to formal water infrastructure. The following climate 
related risks have been projected for the Limpopo river basin: 

• Decreased availability of water in rivers 

• Changes in the timing of high and low flows 

• A higher incidence of floods 

• Increased risk of water pollution and decreased water quality. 
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Figure 6-64: Projected change in average rainfall for the period 2021 -2050, relative to the baseline 

period (1961 – 1990)  

 

A key challenge related to climate change, and specifically its impact on precipitation 
patterns, is the variability it could cause. In Limpopo there are indications that, in 
addition to prolonged periods of drought, the Province could also experience greater 
variability in rainfall (Figure 6-64) and extreme rainfall days (Figure 6-65). These 
intense rainfall days could result in flash flooding, which could cause infrastructural, 
operational and labour safety damages. 
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Figure 6-65: Projected change in extreme rainfall days under RCP 8.5 for the year 2050 

A value of more than 1 indicates an increase in extreme daily rainfalls 

 
In addition to the above, the water stress specifically related to climate change, for the 
proposed SEZ, was assessed using the World Resources Institute’s (WRI) Aqueduct tool 
47. Projected changes in water availability or impacts on water resources show how 
development and/or climate change are expected to affect water stress in a particular 
area. Water stress is the ratio of total withdrawals to total renewable supply in a given 
area. The WRI Aqueduct tool uses twelve different risk categories including physical, 
regulatory and reputational risks to determine water risks. Reference is also made to 
the baseline status and overall water risk of a particular area. The WRI Aqueduct 
indicates that the overall water risk of the area in which the proposed SEZ is situated, 
is “Medium Risk”. 
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Figure 6-66: SEZ - overall water stress 

 
The overall “Medium Risk” rating indicates, as per earlier comments in this section, 
the possibility of process disruptions and the reduced availability of water which could 
interrupt the operation of the metallurgical plants in the SEZ. Therefore, water scarcity 
issues pose a critical concern from an operational point of view. In addition to the 
overall water risk, water storage was assessed for the purposes of this study. 

Water storage relates to the water storage capacity upstream of the proposed SEZ 
relative to the water supply to the facility. In terms of the proposed SEZ, water storage 
is classified as “Medium to Low”, which means that the availability of buffer capacity 
to withstand variation in water supply is at risk in the area. Furthermore, surrounding 
areas to the west of the proposed SEZ indicate as having “Low” to “extremely low” 
capacity for buffering in case of variations of water supply including for droughts or 
floods. 
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Figure 6-67: SEZ - upstream storage 

 
Under existing water constrained considerations and due to a low buffering capacity 
of the area, water stress could lead to social and environmental pressures on the 
proposed SEZ. Furthermore, increased competition for water within the District and 
across municipal areas could increase water pressure on the proposed facilities and 
can therefore have impacts on the operation. The SEZ will increase pressure on water 
availability for the surrounding municipalities due to the large demand from the SEZ. 
It is therefore crucial that the water balances for the SEZ and the surrounding area are 
determined for current and future use and importantly, the impacts of climate change 
on this demand be considered. 

An additional key climate risk associated with water in the area pertains to inter-
annual variability. Figure 6-68 below indicates that the SEZ falls within an area with a 
high risk in terms of water supply year on year. This carries with its significant 
consequences for the area as well as the SEZ as water supply will fluctuate. 
Furthermore, climate change is expected to exasperate these issues through various 
extreme weather evens such as drought and high frequency rainfall periods. 

SEZ 
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Figure 6-68: SEZ - inter annual variability 

 

This again highlights the importance of a thorough water balance for the area which is 
cognisant of all these climate change water risks, now and in the future. Further 
consideration should be given to worst case scenarios and water alternatives in the 
episode of extreme weather events. This is to ensure that one caters for water risks at 
a regional scale and that the impacts of climate change are buffered and limited. It is 
therefore critical that the Environmental Impact Assessment, to be undertaken for 
each of the individual plants to form part of the SEZ, must prepare a water balance 
which takes cognisance of climate change and climatic modelling for the area. 

6.2.7.7.3 Physical risks within the value chain 

As indicated above, the intensity and variability of rainfall is increasing, meaning that 
even though rainfall events will be unpredictable, when they do occur, they will be 
more intense than normal. Such events could damage or wash away infrastructure or 
transport routes. This could negatively impact logistics, labour and the supply of 
products such as diesel, coal, iron ore and lime to the SEZ. The risk of supply chain 
disruptions for the construction phase of this project is medium, as the project is 
situated within a mining area which has sufficient stock levels of construction 
materials. The increased probability of storms may however impact the SEZ in terms 
of employee safety, infrastructure safety, production delays and increased insurance 
costs. 

Based on information available for this study, it is assumed that the electricity for the 
construction phase will be supplied by Eskom. During the operational phase electricity 
will be provided by the thermal power plant. In terms of climate change impacts, there 
are two key considerations with regards to electricity derived from Eskom: the first 

SEZ 
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being water and the second being the regulatory implications of the proposed carbon 
tax on the power utility. 

During 2017 Eskom consumed 1.43 litres of water for every kWh of electricity 
produced. The bulk of the Eskom power stations are situated in the Mpumalanga 
region which is a water stressed province. The overall water stress, as determined by 
the WRI Aqueduct, of the Mpumalanga region is “Medium to High” and is shown in 
the following Figure 6-69 below. In addition, climatic models predict that the province 
is going to become increasingly drier and hotter. 

 
Figure 6-69: Overall water stress in Mpumalanga region47. 

 
Water scarcity and increasing constraints in terms of access to water could negatively 
impact Eskom’s functionality. In turn, disruptions in Eskom’s ability to generate power 
could negatively impact on the construction of the proposed SEZ’s. 

6.2.7.7.4 Disaster risks – flash flooding 

The Makhado Local Municipality has seen an increase in the number of climate related 
disaster incidents over the past two years. This comes as a testament to the nature 
and variability that climate change imposes. 

6.2.7.8 Social Impacts 

The social context as part of this study refers to communities / settlements (both urban 
and rural) that would be impacted, both directly and indirectly, by the SEZ from a 
climate change point of view. In this regard the Vhembe District Municipality is an 
appropriate administrative boundary to define the social environment for the 
purposes of the climate change impact assessment for the proposed SEZ. 

South Africa is particularly vulnerable to climate change because of its dependence on 
climate- sensitive economic sectors, high levels of poverty and the inter-related 
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impacts of community health and service delivery challenges. Furthermore, climate 
change impacts and extreme weather events can affect some people or societal groups 
more than others. 

The extent to which a person or a group will be affected will depend not only on their 
exposure to the event, but also on their social vulnerability to change in climate – that 
is, how well they are able to cope with and respond to events like flash floods, drought 
and heatwaves as discussed in this report. Causes of social vulnerability to climate 
change in the case of the Musina and Makhado Local Municipality include, among 
others, informal housing, poverty, a high dependency ratio and limited/insufficient 
social infrastructure. 

The analysis undertaken for this climate change impact study shows two key trends of 
specific relevance to socio economic context of the Vhembe District Municipality: 
declining rainfall patterns for the area and an increase in daily minimum average 
temperatures. These two trends will have particularly challenging impacts on the Local 
Municipalities and their communities due to the prevalence of vulnerable groups 
within the area. 

The health impacts of extreme heat range from direct heat stress and heat stroke, to 
exacerbations of pre-existing heart failure, and even an increased incidence of acute 
kidney injury from dehydration in vulnerable populations. Elderly people, children 
younger than 12 months and people of poor health are particularly sensitive to these 
changes. 

In addition to the above, prolonged dry periods and a lessening of annual rainfall could 
specifically fall within informal communities. Makhado has the second highest number 
of informal dwellings in the Vhembe district illustrated in Figure 6-70. 

 

 
Figure 6-70: Percentage of households in informal dwellings in the Vhembe District Municipality 
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Limited access to potable water, exacerbated by informal living conditions in some 
areas, could lead to an increased spread of water-borne diseases through unhealthy 
living conditions severely impacting existing vulnerable groups. 

The relevance of these issues with regards to the proposed SEZ is that the Makhado 
Local Municipality has identified the industrial development as an economic 
opportunity for the area. As such, vulnerable communities will increasingly look to 
these industries for solutions, increasing social pressure and potentially impacting on 
the SEZ’s social license to operate. In addition, due to the location of the SEZ, it could 
attract large numbers of migrant workers, further exacerbating current service 
delivery constraints within the District and Local Municipalities. 

6.2.7.8.1 SEZ community vulnerability drivers 

Vulnerability drivers impact the exposure, sensitivity and adaptive capacity of systems. 
The following are relevant vulnerability drivers for consideration pertaining to the 
proposed SEZ’s communities and social aspects discussed above: 

• Health - The health and safety of SEZ employees and the wider communities 
can be affected both directly and indirectly by a changing climate. Informal or 
less formal areas in the Vhembe District are specifically vulnerable to the spread 
of disease which can be driven by climate change. Long-term heat exposure can 
also exacerbate chronic diseases, including cardiovascular and respiratory 
disease, through indirect microbial and vector- borne pathways. Considering 
the backlog in service delivery; limited formal infrastructure and a growing 
population, the impact that climate change can have with regards to disease 
incidence is of a particular concern. This may impact SEZ employees who come 
from these areas and thus can have an impact on the operations of the SEZ. 

• Wildlife and agriculture – Wildlife and agriculture is an important economic 
sector within the Musina and Makhado areas. The proposed SEZ site is 
surrounded by wildlife tourism and agricultural practices, ranging from 
commercial to subsistence-based practices. Changing climatic conditions will 
impact the ability of the already vulnerable surrounding communities to 
develop alternate or subsistence-based means of income. Social unrest and 
community dependency on the proposed SEZ could impact the operations and 
increase unplanned social expenditure 

• Water - Water is an essential community service and essential for community 
wellbeing. With projections of increased rainfall variability, increasing drought 
occurrences, increase in clean water scarcity and an overall prediction of 
decreasing rainfall, climate change threatens the wellbeing of surrounding 
communities. 

• Living conditions - The less developed nature of settlements, such as some of 
the communities surrounding the proposed SEZ in the Makhado and Musina 
Local Municipalities, are characterised by service delivery pressure. This is 
further heightened by tensions around the need for a better quality of life and 
living condition. In this regard it is critical to consider the social context in terms 
of understanding potential operational risks that the SEZ are exposed to. 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 478 of 996 
 

As such, based on the above vulnerability drivers, there are three key issues which 
could influence the proposed SEZ once operational. These are summarised as follows: 

• Amplified community dependence on the SEZ for service delivery. This could 
increase social expenditure and result in unsustainable social spending and the 
possible stimulation of unsustainable growth of this area. 

• Strained service capacity, for example due to possible in-migration to the area 
and as a result of climatic events which has result in resource shortages. Water 
is a particularly sensitive resource within the area which is categorised as water 
stressed. Additionally, water impacts, either upstream or downstream from the 
SEZ’s operations, could result in community volatility and reputational damage 
to the SEZ. Furthermore, such volatility is not limited locally as water supply is 
planned to be source from Zimbabwe and thereby having international 
consequences. 

• Negative impacts on well-being of employees in terms of climate related 
impacts could result in a less productive workforce. As described earlier, 
vulnerable communities are more susceptible to climate induced livelihood 
impacts such as disease spread, heat stress and clean water scarcity due to 
drought and low rainfall. 

Table 6-65: Climate change manifestation, community impacts and operational influence 
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Community challenges could impact political and economic decisions and give rise to 
protest and unrest at the SEZ. This could affect operations and the work force, as well 
as the company’s social license to operate. As such, the impacts of climate change on 
the adjacent communities to the SEZ must be considered in terms of the physical risk 
considerations. 

Within the Vhembe District there are 21.51% percent of working individuals employed 
in the informal sector. As a result, the municipality has identified ‘Increased 
Occupational Health’ problems associated with temperature increases as a high 
sensitivity indicator due to the fact that the district has a low adaptive capacity to deal 
with these increases. Increased temperatures and extreme events such as heat waves 
are also likely to increase illnesses and injuries, especially for the Vhembe District 
which has a large proportion of the population having contracted HIV/AIDS and a high 
proportion of elderly in the area 

6.2.7.8.2 Water and sanitation 

Vhembe District Municipality is currently experiencing issues of water scarcity and 
quality. Climate change is expected to exacerbate these problems. Drought, reduced 
runoff, increased evaporation, and an increase in flood events will impact on both 
water quality and quantity. Enhanced evaporation rates have caused deterioration in 
water quality due to increased salt concentrations in dams, wetlands and soil/plant 
systems. Increased drought means less water is available to dilute wastewater 
discharges and irrigation return-flows to rivers. This results in reduced water quality 
and associated downstream health risks to aquatic ecosystems. These concerns result 
in less water being available for irrigation and drinking purposes, which impact 
negatively on the livelihoods of communities, especially in rural areas. 

The Vhembe District Municipality is both the water services authority and provider. 
The main water challenges for the district include: the high water and sanitation 
backlog, upgrading of infrastructure, resource extension, operation and maintenance, 
as well as refurbishment needs. 27.93% of the district municipality’s community lack 
access to piped water. 
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Furthermore, the Vhembe District Municipality’s wastewater management has been 
assessed to be in a “critical” state, as the district received a 16.30% Green Drop System 
audit in 2011/12. Additionally, there were no clean audits on municipalities in the 
Limpopo Province for the 2017/18 financial year which further highlights issues around 
water management in the area. 

Critical state systems are more susceptible to the impacts of climate change where 
droughts will exasperate these issues through less water availability and as a result 
further impact the livelihoods of communities in the Vhembe District and therefore 
impact the SEZ. 

6.2.7.8.3 In-migration risks 

It is not only communities in close proximity to the SEZ that will be impacted as a result 
of climate change. The SEZ is strategically located in terms of access to South Africa’s 
neighbours. The scale of the development, considering the social vulnerability of 
countries such as Zimbabwe and Mozambique, could attract large number so migrant 
workers. Climate change is likely to particularly affect socially vulnerable populations 
already inclined to migrate. Climate-related food insecurity, service incapacity and 
climatic impacts on subsistence-based livelihoods lead to increased migration. 

6.2.7.9 The Natural Environment 

Ecosystem services, similar to the issue of water within the context of climate change 
and the nature of climate change impacts, is addressed from a regional perspective. 
Ecosystem services play a vital role in climate change adaptation, as such, it forms part 
of this climate change impact assessment. Ecosystem services, are considered to be 
‘nature’s contribution to people’, and can include the following functions: 

• Habitat creation and maintenance of genetic diversity; 

• Moderation of extreme events: wetlands regulate flood waters and trees 
stabilise slopes and prevent erosion while maintaining soil fertility; 

• Soil pollination reduction, plant propagation and biological control of pests and 
vector borne diseases; 

• Regulation of climate: trees provide shade and regulate air quality by removing 
pollutants from the atmosphere; 

• The provision of food, feed, energy, fresh water and raw materials; 

• Physical and experimental interactions with nature, symbolic meaning and 
inspiration. 

Climate change as well as human activities are direct drivers of ecosystem change and 
could significantly impact vulnerable people, who often rely heavily on natural 
systems. Therefore, a disruption in ecosystem services due to climate change can have 
an impact on the people who rely on the ecosystem for their livelihoods. This is 
reiterated within the Vhembe District Municipality Climate Response Plan which 
indicates that the aquatic and terrestrial ecosystems of the Limpopo province are 
highly vulnerable to the impacts of climate change and as a result exposure them to 
impacts which affect their livelihoods. 
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The degradation and loss of ecosystem services will most likely affect lower income 
and vulnerable people disproportionately and has the potential to be a significant 
barrier to reducing poverty. The loss of natural systems as a result of climate change 
impacts in the region will exacerbate social vulnerabilities and could further increase 
the pressure on the proposed SEZ’s social licence to operate. 

6.2.7.9.1 Land Use Cover Change 

Land is a finite physical asset and cannot be reproduced. The latest IPCC report on land 
and climate change notes that land is both a source and a sink of greenhouse gases 
(GHGs) and plays a key role in the exchange of energy, water and aerosols between 
the land surface and atmosphere. Land ecosystems and biodiversity are vulnerable to 
ongoing climate change and weather and climate extremes, to different extents. The 
report found that changes in land cover and the loss of natural vegetation, could affect 
regional climate and result in, inter alia, accentuated warming and increased intensity, 
frequency and duration of extreme events. 

As mentioned, land is both a CO2 sink as a well as source of CO2 emissions as a result 
of land use change activities, such as infrastructure development. In this regard the 
loss of natural land cover contributes to climate change in two ways:  

• Firstly, the loss of natural vegetation results in the loss of a natural carbon sink.  

• Secondly, the use of land for large-scale development, such as the Musina 
Makhado SEZ, results in increased emissions. 

In addition, the loss of large tracts of land in terms of vegetation cover could 
exacerbate existing land impacts related to climatic changes. Increased land surface 
air temperature and decreased precipitation, in conjunction with climate variability 
and human activities such as increased land use change through development, have 
contributed to desertification, specifically in the Southern African context. In addition, 
climate change can worsen land degradation through increased rainfall intensity, 
drought and heat. These climatic parameters are expected to manifest in the Vhembe 
District Municipality as a result of climate change. 

6.2.7.9.2 Biomes and ecosystem services 

Vhembe District has a range of diverse ecosystems which support many threatened 
flora and fauna. These ecosystems include savanna, grasslands, indigenous forests, 
mountain escarpments (Soutpansberg) and numerous wetlands including a RAMSAR 
Wetland (Makuleke Wetland) in the North Eastern part of the Mutale Local 
Municipality. The savanna biome covers approximately 98% of the Vhembe District 
Municipality with the remainder being made up of forest (1%) and grassland (0.2%) 
biome. The impacts of climate change on South African biomes are depicted inFigure 
6-71 below. The climate projections range from current, low (wet/cool climatic 
conditions), intermediate (median temperature and rainfall predictions) to high 
(dry/hot climatic conditions) scenarios. 
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Figure 6-71: Bioclimatic envelope projections to 2050 

 
Common under each projection is that the climate envelope in Limpopo is likely to 
resemble a different biome in future. This means that the endemic biota of the biome 
could experience significant climate-related stresses. As illustrated in Figure 6-71 
above, the Grassland biome is likely to decline in the future across all the scenarios 
with the Savanna biome increasing in size. As a result, South Africa has identified 
Grasslands as the highest priority biome in terms of protection, restoration and 
conservation. For the Limpopo and the Vhembe District however, Grasslands currently 
only contribute a small portion of the area and therefore these areas will not be as 
greatly impacted as opposed to for example, the Mpumalanga province. However, 
from a broader context, bush encroachment of woody plants into Grassland areas 
which are situated in water catchments may have an impact on water supply as this 
water management area transfers water to Limpopo. This will therefore also implicate 
the impact of water supply on the Vhembe District. 
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6.2.7.9.3 Drought 

Increased frequency of veld fires associated with drought induced winds have shown 
to destroy entire habitats and threaten the biodiversity of these ecosystems. As a 
result, decreased rainfall events resulting in drought have been identified as an 
indirect threat to biodiversity in the Vhembe District. This has been exasperated by the 
limited supply of ground and surface water in the District as well as increasing water 
demand for domestic, agricultural and mining purposes. Furthermore, it has been 
noted by the Vhembe District Municipality that existing water resources are being 
polluted by poor land management, poor sewage systems and agricultural pesticides 
resulting in less usable water. These issues will be of greater concern should the SEZ 
abstract ground and surface water from local water resources and thereby further 
limiting the amount of available water for the area. 

6.2.7.10 Transitional Risks 

The proposed SEZ tenants will have regulatory obligations associated with greenhouse 
gas emissions. Non-compliance with these regulations will carry penalties that will 
range from fines to criminal prosecutions. 

Once operational, the SEZ tenants, as per the current Master Plan, will need to develop 
mandatory pollution prevention plans in accordance with the National Pollution 
Prevention Plans Regulations, published under the National Environmental 
Management Act: Air Quality, 2004. The SEZ will also be liable for reporting as per the 
National Greenhouse Gas Emissions Reporting Regulations63. In this event, the SEZ 
tenants will also be liable for carbon tax. 

The gross tax rate is currently R 120/tCO2e, however there are provisions for various 
allowances which reduce the effective tax rate to R 36/tCO2e. The second phase of the 
Carbon Tax is will include a linkage to the national sectoral emission targets being 
developed by government. Once finalised, the sectoral emission targets may mandate 
eligible entities, potentially the SEZ, to develop carbon budgets within which they must 
operate or face penalties. 

The new South African legislative framework will also carry cost-risks for the SEZ. The 
carbon tax payable by the SEZ tenants will be based on activity data reported to the 
Department of Environmental Affairs on an annual basis. The activity data relates to 
the consumption of the fossil fuels used by the SEZ tenants in their stationary 
equipment. 

In terms of regulatory implications, indirect carbon tax implications will further 
increase operational costs for the SEZ with regards to carbon tax on diesel purchases 
which may be in the region of an additional ZAR 9c/litre. 

During the construction phase, the SEZ will require building materials such as cement 
and steel. The prices of these products may increase with the introduction of the 
Carbon Tax Act 15 of 2019. This could ultimately increase the cost of construction for 
the SEZ. Furthermore, the carbon tax could potentially have an impact on the price of 
electricity. National Treasury has however given a commitment that there will be no 
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impact of carbon tax on the electricity tariff up to 2022. After 2022 the carbon tax 
impact could be in the order of 5 cents per kWh, increasing to a potential level of 12 
cents per kWh by 2030. 

It is expected that increases in electricity costs will be passed on to consumers in the 
second phase carbon tax which will further increase the SEZ’s construction phase costs 
in the order of 5 cents per kWh, increasing to a potential level of 12 cents per kWh by 
2030. Costs of electricity could therefore increase by just under ZAR 1 million per year 
between 2022-2030 and by ZAR 2.3 million per year from 2030. 

Lastly, finding 4 of Climate Policy Initiative on Understanding the impact of a low 
carbon transition on south Africa indicates ‘The current South African system of 
incentives for new capital investment favour some existing industries that are exposed 
to transition risk, rather than new sectors that may create more sustainable sources 
of jobs and economic growth. Currently planned investment decisions could add more 
than $25 billion to the country’s transition risk’. This indicates that investments into 
new assets such as infrastructure, mines and refineries could enhance the transitional 
risk faced by companies, investor and the government. This is particularly relevant if 
resultant lower future revenues under a 2˚C scenario are insufficient to cover the 
investment cost and losses. This highlight the sustainability of such investments over 
industries or assets which are more resilient to transitional risk or which benefit from 
a low carbon transition. 

6.2.7.10.1 Mitigation and Adaptation 

The majority of the SEZ emissions will occur during the operational phase. Therefore, 
emission mitigation measures would need to be focused on this phase to be effective 
in reducing the impacts the SEZ will have on climate change.  

Climate change mitigation is generally centred round four main strategies: 

• Using renewable energies; 

• Using new, more efficient technologies; 

• Retrofitting older equipment to be more energy efficient; and 

• Changing management practices or consumer behaviour to be more emissions 
conscious.  

For the various planned operations in the SEZ, mitigation would be focused on two 
main aspects, energy efficient technologies and the use of renewable energies. Energy 
efficient technologies can assist in reducing the total amount of electricity required in 
the first place, reducing the Scope 2 emissions irrespective of the electricity source. It 
could also assist in reducing Scope 1 emissions. Further, if the various SEZ operations 
switch to using more renewable energy sources, such as solar and/or wind, it could 
reduce its energy related emissions even further. A detailed assessment on the 
potential use of renewable energy for the various planned operations of the SEZ would 
be required during the assessment of the individual operations.  

The mitigated emissions scenario is supported by the Paris Agreement and will be 
achieved as countries set ambitious NDCs (Nationally Determined Contributions). As 
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countries work towards compiling their NDCs, additional regulations may be put in 
place to limit emissions from fossil fuel intensive industries or encourage renewable 
energy development. Evidence of this scenario were evident at the 24th Conference 
of the Parties (COP 24) held in Katowice, Poland in December 2018. The main issue 
under consideration at this event was global shortfall in targets to reach the goal of 
limiting average temperatures below 2°C above pre-industrial levels. In this regard 
countries must negotiate and determine how to achieve such a target, and how to 
possibly accelerate efforts to achieve a 1.5°C target through a ratchet mechanism.  

The ratchet mechanism requires countries to submit new NDCs every five years, 
outlining how much they intend to reduce emissions. Each submission should be more 
ambitious than the last. South Africa’s NDC has been assessed as insufficient to meet 
a 2°C target. A ratcheted South African NDC (which could be categorised as a 
transitional risk) within the approximate period 2022-2025 could have an impact on 
the longevity of projects such as the proposed SEZ.  

6.2.7.11 Operational Emissions Management 

South Africa’s environmental legal framework provides for the mandatory 
management of emissions by the owners of entities that have operational control over 
emissions-intensive activities. The National Pollution Prevention Plans Regulations and 
the National Greenhouse Gas Emission Reporting Regulations refer. 

Projects implemented in the SEZ will be required to develop a pollution prevention 
plan, as there are a number in the listed production process in the National Pollution 
Prevention Plans Regulations published under the National Environmental 
Management Act: Air Quality which is applicable to the SEZ such as the production of 
iron, steel, ferro-alloys and electricity from fossil fuels. 

The National Greenhouse Gas Emission Reporting Regulations require entities that are 
above the defined thresholds to report direct (Scope 1) emissions only, excluding road 
and off-road transport. This is particularly relevant to the production of iron, steel, 
ferro-alloys and electricity from fossil fuels, which will need to be reported to 
Department of Environmental Affairs. In this instance, such facilities would need to 
monitor and report their annual (calendar year) emissions associated with the 
combustion of fossil fuels in the stationary equipment. 

6.2.7.12 Summary of Climate Change Resilience Assessment 
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Risks Rating Comments 

Core Operations – SEZ 

Heat stress High Risk Average temperatures are predicted to raise by between 2.35 ˚C 
- 2.69˚C by 2050 with an increase in the number of hot days (>35 
˚C) of between 17 – 57 hot days. The culmination of increased 
average temperatures and heat stress can result in a greater 
number of people at risk of heat-related medical conditions.  A 
temperature increases of 1.5˚C by the year 2100 could lead to a 
2.2% drop in working hoursError! Bookmark not defined.. 

Water 
Stress 

High Risk The SEZ is located within water stressed area that is currently 

experiencing issues of water scarcity and water quality. Climate 

change will exacerbate water issues in this area particularly with 

predicted increases in drought and rainfall variability.  The SEZ 

has acknowledge these challenges and has envisage to source 

water from Zimbabwe to supplement water that is planned to be 

acquired from the Limpopo River.  Climate change models predict 

under best- and worst-case scenarios that average annual rainfall 

will decrease in all catchments of which are to supply water the 

SEZ from Zimbabwe. This further highlights the water supply risks 

associated with the SEZ large water demand. 

Additionally, it has been noted by the Vhembe District 

Municipality that existing water resources are being polluted by 

poor land management, poor sewage systems and agricultural 

pesticides resulting in less usable water.  These issues will be of 

greater concern should the SEZ abstract ground and surface 

water from local water resources and thereby further limiting the 

amount of usable water for the area. 

Disaster 
risks - Flash 
Floods 

Medium 
Risk 

As indicated in Error! Reference source not found., there is a m

edium risk of flash flooding within the area of the SEZ with a high 

risk of flooding within the Makhado and Soutpansberg 

escarpment area.  

Flooding will additionally pose a risk by disrupting operations of 

the SEZ by impacting access to the site and may impact on the 

functionality of machinery. Furthermore, flooding will also bring 

with its safety concerns as well as a risk of structural damage to 

infrastructure 
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Risks Rating Comments 

Disaster 
risks - 
Drought 

High Risk Increased drought has been found to bring with it an increase in 

the frequency of strong winds which can carry veld fires and 

destroy habitats. Therefore, drought will not only be an operation 

risk from a water perspective but also an infrastructure and 

health risk for the SEZ through knock-on consequences such as 

veld fires. 

Regulatory 
obligations 

High Risk The SEZ tenants will be liable for reporting emissions as per the 

National Greenhouse Gas Emissions Reporting Regulations. Non-

compliance with these regulations will carry penalties that will 

range from fines to criminal prosecutions. As the SEZ is a large 

emitter of GHG emissions ensuring compliance will be critical. In 

this event, the SEZ tenants will also be liable for carbon tax and 

therefore having cost impactions during the operational phase. 

Carbon tax could also increase the construction costs as the cost 

of resource materials may increase to compensate for carbon tax 

liability.  

Value Chain - SEZ 

Disrupted 
supply 
chain 

High Risk It is assumed that the electricity for the construction phase will 

be supplied by Eskom. In terms of climate change impacts, there 

are two key considerations with regards to electricity derived 

from Eskom: the first being water and the second being the 

regulatory implications of the proposed carbon tax on the power 

utility. Decreasing water availability and quality may negatively 

affect the SEZ’s direct operations as well as the upstream and 

downstream value chain. 

The risk of supply chain disruptions for the construction phase of 

this project is medium, as the project is situated within a mining 

area which has sufficient stock levels of construction materials. 

However, the increased probability of storms may however 

impact the SEZ in terms of employee safety, infrastructure safety, 

production delays and increased insurance costs.  

Drought conditions and their impacts on the core operations, 

value chain and broader network may be further exacerbated as 

the proposed SEZ falls within a water stressed area. Therefore, 

water scarcity issues for pose a tremendous threat to a facility 

which is heavily dependent on water for operations. 
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Risks Rating Comments 

Regulatory 
obligations 

High Risk The second phase of the Carbon Tax is will include a linkage to 

the national sectoral emission targets being developed by 

government. Once finalised, the sectoral emission targets may 

mandate eligible entities, potentially the SEZ, to develop carbon 

budgets within which they must operate or face penalties.  

Indirect carbon tax implications will further increase operational 

costs for the SEZ with regards to carbon tax on diesel purchases 

for example. Furthermore, the decarbonisation of Eskom’s 

operations could potentially carry a pricing risk for electricity. The 

carbon tax could potentially have an impact on the price of 

electricity. It is expected that increases in electricity costs will be 

passed on to consumers in the second phase carbon tax which 

will further increase the SEZ’s construction phase costs. 

Social and Environmental context – Musina and Makhado Local Municipalities 

Community 
vulnerabilit
y 

High Risk South Africa is particularly vulnerable to climate change because 

of its dependence on climate-sensitive economic sectors, high 

levels of poverty and the inter-related impacts of community 

health and service delivery challenges. How badly a person or 

group will be affected will depend not only on their exposure to 

the event, but also on their social vulnerability to change in 

climate – that is, how well they are able to cope with and respond 

to events like flash floods, drought and heatwaves as discussed in 

this report.  

Due to, poor service delivery in Musina and Makhado, a high 

dependency ratio, insufficient social infrastructure, few people 

having received formal education and  high levels of poverty and 

unemployment, the Musina and Makhado Local Municipality is 

considered highly vulnerable to the impacts of climate change. 
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Risks Rating Comments 

Heat stress High Risk Health is highlighted as a priority area of intervention in the 

Limpopo province due to the high levels of vulnerability to 

climate change. Of particular concern is the increase in 

temperatures which will have multiple health impacts and 

implications. The health impacts of extreme heat range from 

direct heat stress and heat stroke, to exacerbations of pre-

existing heart failure, and even an increased incidence of acute 

kidney injury from dehydration in vulnerable populations. Elderly 

people, children younger than 12 months and people of poor 

health are particularly sensitive to these changes. 

Considering that average temperatures and the number of hot 

days are expected to increase, there is a high heat risk for the 

Musina and Makhado Local Municipality. This is particularly 

concerning as the Municipality shows high levels of social 

vulnerability.  

In-
migration 

High Risk As evident in Vhembe District Municipality’s Climate Change 

Vulnerability Assessment and Response Plan, climate change will 

impact the municipality’s Local Economic Development Strategy. 

With the municipal population growing further pressure will be 

placed on demand for services and the overall regional economic 

base. This is especially the case in the agriculture, industrial and 

mining sectors which have been identified as key economic focus 

areas for the district. As such, vulnerable communities will 

increasingly look to these industries for solutions and increasing 

social pressure on the SEZ’s social license to operate. 
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Risks Rating Comments 

Water 
supply  

High Risk Climate change is expected to exacerbate the water scarcity and 

quality problems currently being experience in the area through 

drought, reduced runoff, increased evaporation, and an increase 

in flood events which have all been predicted to occur more 

frequently as described above.  

Enhanced evaporation rates will further cause the deterioration 

of water quality due to increased salt concentrations in dams, 

wetlands and soil/plant systems. Increased drought means less 

water is available to dilute wastewater discharges and irrigation 

return-flows to rivers. This results in reduced water quality and 

associated downstream health risks to aquatic ecosystems. These 

concerns result in less water being available for irrigation and 

drinking purposes, which impact negatively on the livelihoods of 

communities, especially in rural areas.  

Ecosystem 
vulnerabilit
y 

High Risk Common under each projection is that the climate envelope in 

Limpopo is likely to resemble a different biome in future. This 

means that the endemic biota of the biome could experience 

significant climate-related stresses. 

Increased frequency of veld fires associated with drought 

induced winds have shown to destroy entire habitats and 

threaten the biodiversity of these ecosystems. With predictions 

indicating that drought and the number of hot days are expected 

to increase this will remain a concern for the area. Furthermore, 

drought has been exasperated by the limited supply of ground 

and surface water in the District. This is not expected to reduce 

as the population of the municipalities are expected to grow 

along with the fact that there will be a greater water demand for 

domestic, agricultural, industrial and mining purposes.  

 

6.2.7.13 Specialist opinion 

When considered from a South African National perspective, the impacts of the project 
are: 

The project has a High (negative) impact rating for the operational phase of the 
project, in terms of the 2014 NEMA EIA Regulations, with a significance score of 100.  

The emissions released by the various activities associated with the SEZ over the 
operational lifetime of the project will consume as much as 10% of South Africa’s 
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carbon budget.  The impact on the emission inventory of the country is therefore 
VERY HIGH (negative).  

When considering the impact score for the construction phase, the impact score will 
be High. This is independent of the magnitude of the GHG emissions.  However, these 
emissions pale in comparison to the operational emissions that will result from the 
proposed SEZ and various activities planned within.  

Although the impact of the activities associated with operational phase of the SEZ is 
considered to be HIGH with a magnitude impact (in terms of the specialist climate 
change assessment methodology) of VERY HIGH in terms of the country’s emission 
inventory, such impact has been considered within the context of the provisions of the 
Thabametsi case, as well as the relevant regulatory requirements relating to South 
Africa’s energy sector, climate change commitments and social context.  

• The contextual consideration of the project aligns with the requirements of 
Section 240(1) of NEMA which provides that the Minister must comply with the 
Act, and must “take into account all relevant factors.” At the time of drafting 
the report, the IRP 2010-2030 was the binding policy determining South 
Africa’s electricity mix.  

• However, since the adoption of the IRP 2010, South Africa has made numerous 
climate change commitments in its NDC, and as such, the IRP 2010 is premised 
on facts that are outdated when considering more recent policy developments 
and commitments.  

Therefore, environmental authorisation of the thermal coal fired power plant cannot 
be granted merely based on the fact that the IRP 2010 allows for energy to be 
procured from coal. Additional factors such as the project’s overall impact in relation 
to other factors such as South Africa’s NDC and South Africa’s Peak Plateau Decline 
(PPD) emission trajectory must be considered. 

Based on the above, and considering the relevant regulatory factors which includes, 
but is not limited to South Africa’s Nationally Determined Contribution (NDC), the Peak 
Plateau Decline (PPD) emission trajectory as well as the outdated nature of the 
Integrated Resource Plan 2010, the various activities planned as part of the SEZ should 
not be implemented, unless the following can be met: 

• If the individual processes within the SEZ are built according to the SBTi 
intensities identified in the report (see Error! Reference source not found.), t
hen emissions of the project could be reduced by approximately 10 million 
tonnes per year, to a total emission of 24 million tonnes per year. 

In the light of the above, our recommendations for the project are: 

• Environmental authorisations for the individual plants in the SEZ should only 
be granted if the following emission intensities can be achieved: 

Plant 2°C target intensities for 2030 
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Coke Plant 0.21 tCO2e/tonne product 

Ferrochrome plant 3.37 tCO2e/tonne product  

Ferromanganese plant 3.37 tCO2e/tonne product  

Silicon-manganese plant 5.18 tCO2e/tonne product  

Carbon steel plant 0.37 tCO2e/tonne product  

Stainless steel plant 0.78 tCO2e/tonne product  

Lime plant 0.87 tCO2e/tonne product  

Cement plant 0.80 tCO2e/tonne clinker 

Sewage treatment plant 0.0005 tCO2e/tonne water 

Water treatment plant 0.0005 tCO2e/tonne water 

 

In addition, the environmental authorisation should require a re-assessment of the 
emission intensities 5 years after the start of operation of the respective plants 

The construction of a coal fired thermal power plant should not be approved unless 
the plant is fitted with a carbon capture and storage unit that can sequester ALL 
emissions from the combustion of coal from the starting date of operation.  

Without CCS, the coal fired power station will severely reduce South Africa’s ability to 
achieve its NDC. We make this recommendation in the context of the comment 
regarding the lack of feasibility of CCS as described in Section Error! Reference source n
ot found. of the Climate Change Specialist report. In practical terms this means that 
approval for the coal fired thermal power plant should, in our opinion, not be granted. 

Water is of critical concern. The study area is already severely water stressed and 
climatic modelling for the area indicates increased ambient temperatures, prolonged 
periods of drought and greater rainfall variability. These factors will exacerbate current 
water risks, both in South Africa and in neighbouring Zimbabwe. The impacts of climate 
change, as well as the potential changes in climatic parameters have, a broader impact 
on water sources than the immediate zone of influence. Current water stress in the 
region is anticipated to be exacerbated by climate change impacts. The area is 
anticipated to become increasingly hotter and drier, thus the water availability in 
the area may critically constrained resulting in water shortages affecting the region 
in its entirety.  

We are thus of the opinion that any approval of the project should be conditional upon 
climate change and detailed climate change modelling being considered in the ground 
water and surface water studies done for the project.  
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In addition, we suggest that any approval of the project should be conditional upon 
an overall water risk analysis of the region (Limpopo Province) being conducted, with 
specific reference to the proposed SEZ project. This is to identify the broader water 
stress and possible pollution risks posed by the proposed SEZ, which will be 
exacerbated by the impacts of climate change in the Province. It is advised that a 
regional perspective be developed with regards to water resources in the Province, 
current land use change patterns, existing water uses and climate change. This will 
allow for more informed decision-making related to the development of the proposed 
SEZ. 

The Vhembe District Municipality has a highly vulnerable population in terms of 
climate change. This population is characterised by high levels of unemployment and 
low levels of education.  In addition, there are significant service delivery backlogs 
within the area. Climate change could worsen the socio-economic conditions of these 
communities, as could an increased influx of people to this area as a result of this 
proposed project. In addition, due to the location and scale of the SEZ, and given the 
vulnerability of communities in Zimbabwe and Mozambique, the study area could see 
an increase in migratory job-seekers. This will further compound social pressures.  

The potential impacts of climate change in this area, within the context of this project, 
such as increasing temperatures, prolonged periods of drought, biodiversity and 
agricultural loss and significant water related constraints, could entrench the 
vulnerability of people in the area. This will increase poverty and prevent communities 
from building climate resilience, specifically in the long-term.  

6.2.8 AIR QUALITY ASSESSMENT 

6.2.8.1 Findings of the air quality assessment 

6.2.8.1.1 Air Quality Receptors 

In accordance with the Regulations Regarding Air Dispersion Modelling (DEA, 2014), 
hospitals, clinics, and schools were identified as air quality receptors (AQRs) and were 
included in the dispersion model setup as discrete receptors. The SEZ is proposed for 
development in a relatively sparely populated area to the west of the N1 national 
highway between Makhado and Musina. A total of 183 receptors were identified in the 
domain, including residential settlements and schools, of which 21 receptors are within 
10 km of the centre of the SEZ. The closest residential settlement (Steenbok) is located 
approximately 0.4 km to the south-west of the SEZ centre point. Three residential 
settlements are located within the SEZ study area boundary. 
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Figure 6-72: Map of the dispersion modelling domain and AQRs surrounding the SEZ 

 

Table 6-66: List of nearest AQRs 
 

Receptor ID 
Receptor Name Receptor type 

Distance from centre 
of site (km) 

Direction 
from 
site 

155 Steenbok Residential 
settlement 

0.4 SW 

159 Somme Residential 
settlement 

2 SE 

149 Grootpraat Residential 
settlement 

3 SW 

162 Bokmakierie Residential 
settlement 

4 ENE 

147 Van der Bijl Residential 
settlement 

4 NW 

163 Masiripan Residential 
settlement 

5 NE 

5 Mopane Intermediate 
School 

School 6 NNW 

146 Erasmus Residential 
settlement 

7 NNW 

142 Volharding Residential 
settlement 

7 NW 

137 Hermanus Residential 
settlement 

8 WNW 

140 Command Residential 8 SW 
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Receptor ID 
Receptor Name Receptor type 

Distance from centre 
of site (km) 

Direction 
from 
site 

settlement 

133 Du Toit Residential 
settlement 

9 WSW 

143 Kitchener Residential 
settlement 

9 NNW 

164 Emery Residential 
settlement 

9 NNE 

148 Swartrand Residential 
settlement 

9 NNW 

145 Generaal Residential 
settlement 

9 SSW 

134 Somerville Residential 
settlement 

9 WSW 

130 Fraure Residential 
settlement 

10 WSW 

160 Barend Residential 
settlement 

10 NNE 

152 Joffre Residential 
settlement 

10 SSW 

139 Kitchener Residential 
settlement 

10 NW 

 

6.2.8.2 Status Quo Ambient Air Quality 

6.2.8.2.1 Existing Sources of Air Pollution in the Area 

• The main sources of existing air pollution include the following: 

• Mining activities, especially coal mines; 

• Agricultural activities, both commercial and subsistence farming; 

• Transportation Activities: 

o Vehicle tailpipe emissions from public roads and during agricultural 
activities; 

o Entrained dust emissions from public and farm roads; 
o Commercial and recreational aircraft use. 

• Household fuel burning; 

• Biomass burning 

• Wind erosion from exposed soil surfaces. 

• Landfills and wastewater treatment plants 
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Table 6-67: Summary of air pollutants emitted from various sources in the study area 
 

       
Odorous 

Particulate 

matter 
Sulfur 
dioxide 

Oxides 
of 

nitrogen 

Carbon 

monoxide 

Organic 

compounds 
Heavy 
metals 

compounds 

(e.g. hydrogen 

      sulphide) 

Mining 
operations 

       

Agricultural 
activities 
(excluding 
exhaust 
emissions) 

       

Transport 
(motor 
vehicles, 
railway, 
and 
aircraft) 

       

Household 
fuel burning 

       

Biomass 
burning 

       

Wind 
erosion 

       

Landfills        

Wastewater 
treatment 
plants 

       

 

6.2.8.2.2 Measured Pre-Development Air Pollutant Concentrations 

Ambient air quality monitoring is useful for management and compliance assessment. 
Ambient monitoring locations within the Vhembe District Municipality as reported in 
the Limpopo AQMP (Albertyn, Bird, Liebenberg-Enslin, & Modisamongwe, 2013). 

Table 6-68: Air quality monitoring stations across Vhembe District Municipality 
 

 

Station name 
Latitud

e (°S) 

Longitud

e (°E) 

 

Status 
 

Monitoring 
period 

Pollutant

s 

measure

d 

Sample

r type 

Louis Trichardt -23.04438 29.90474 Unknown 1994 – present? SO2, NOx, NH3, O3 Passive 

Makwarela Township -22.94488 30.49811  
 

Active 

 
 

July 2012 

SO2, NO2, O3  
 

Passive 
Vhembe DM office 

complex 

 

-22.96726 
 

30.45855 
 

SO2, NO2, O3, BTEX 

Shayandima Clinic -22.00531 30.42688 SO2, O3 

LEDET Mobile unit – 

Musina (to capture 

border traffic) 

 
mobil

e 

 
to be deployed 

 

SO2, NOx, PM10, 

PM2.5, O3 and 

 
Continuous 
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Station name 
Latitud

e (°S) 

Longitud

e (°E) 

 

Status 
 

Monitoring 
period 

Pollutant

s 

measure

d 

Sample

r type 

VOCs 

Tshikondeni coal 

mine 

 

18 locations 
 

Activ
e 

 

Dust fall 
 

Passive 

 

Figure 6-73: Location of ambient monitoring stations in Vhembe District Municipality, where 
coordinates were available 

 

The South African Air Quality Information System (SAAQIS) aims to make information 
available to stakeholders, provide a common system for managing air quality in South 
Africa and provide uniformity in the way data; information and reporting are managed 
in SA. Providing near-real time ambient air quality data is one of the objectives of 
SAAQIS. This system was consulted for recent ambient air quality measurements in the 
Vhembe District; however, no permanent continuous monitoring data is available for 
the district via this platform. The nearest ait quality monitoring stations are in 
Mokopane and Phalaborwa (Table 6-69). The data from these two stations were 
accessed, for 2017 and 2018, as an indication of the air quality near the project site. 

 
 

Table 6-69: Nearest air quality monitoring stations 
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Station name 

Latitude 

(decimal 
degrees) 

Longitude 

(decimal 
degrees) 

 

Locati
on 

 

Mokopane 

 

-24.155465 

 

28.983222 

Mahwelereng Police 

station, Sefakoala 

street, Mokopane 

 

Phalaborwa 
 

-23. 932049 
 

31.139471 

Frans du Toit High School. 

Janssen Street, Phalaborwa 

 
Data availability at Mokopane was good (more than 80%) (Table 6-70). No 
exceedances of the NAAQS were recorded for NO2, or SO2 for all applicable averaging 
periods (Table 6-70). Daily PM2.5 exceeded the allowable frequency of exceedance of 
the daily limit concentration in 2017, however compliance with the NAAQS is noted in 
2018 (Table 6-70). PM10 concentrations were in non-compliance with the NAAQS over 
both years (Table 6-70). 

 
Table 6-70: Summary of ambient air quality monitoring data at Mokopane AQMS (concentration 

units: ppb) 
 

Period Availability 
Hourly Maximum 

Concentrations 
Annual 

Average 

No of recorded 
hourly 

exceedances 

NO2 

2017 86% 51.
0 

6.8 - 

2018 98% 55.
0 

7.1 - 

SO2 

2017 86% 25.
3 

1.7 - 

2018 90% 33.
7 

1.8 - 

SO2 

2017 86% 11.
3 

1.7 - 

2018 90% 9.9 1.8 - 

PM10 

2017 82% 21
2.3 

61.6 93 

2018 96% 34
3.0 

66.1 116 

PM2.

5 

2017 80% 74.
2 

19.3 12 

2018 94% 46.
7 

16.0 4 

 
At Phalaborwa the data availability was low (less than 60%, except for NO2 in 2018; 
64%) (Table 6-71). Despite limited data availability the exceedances of the hourly SO2 

and daily PM2.5 in 2018 resulted in non-compliance with the NAAQS (Table 6-71). NO2 

and PM10 concentrations were compliant with NAAQS (Table 6-71). 
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Table 6-71: Summary of ambient air quality monitoring data at Phalaborwa AQMS (concentration 
units: ppb) 

 

Period Availabilit
y 

Hourly Maximum 

Concentrations 
Annual 

Average 

No of recorded 
hourly 

exceedances 

NO2 

2017 51% 390.
0 

1.5 3 

2018 64% 258.
0 

1.6 3 

SO2 

2017 51% 424.
0 

4.5 25 

2018 50% 525.
0 

19.7 103 

Period Availabilit
y 

Daily Maximum 

Concentrations 
Annual 

Average 

No of recorded daily 

exceedances 

SO2 

2017 51% 320.
0 

4.5 - 

2018 50% 520.
9 

19.7 1 

PM10 

2017 0% - - - 

2018 28% 154.
8 

31.5 3 

PM2.

5 

2017 0% - - - 

2018 28% 89.4 16.0 9 

 

6.2.8.3 PROPOSED SEZ EMISSIONS INVENTORY 

In the quantification of emissions, use was made of NMES, similar operations stack 
parameters and emission factors which associate the quantity of a pollutant to the 
activity associated with the release of that pollutant. A summary of the sources of 
emission associated with the proposed storage, handling, processing and transport 
considered in the study are provided in Table 6-72. Detailed information on the 

emission factors and fundamental design information used in the study to quantify 
emissions is provided in Table 6-73. 

Table 6-72: Sources of air pollution emissions 
 

Source Potential Air 
Pollutants 

CO NOx SO2 Mn(a) Cr6+ H2S NH3 PM2.

5 

PM1

0 

TSP 

Railway transport        x x x 

Vehicles travelling on paved roads    x    x x x 

Road transport exhaust x x x     x x x 

Material transfer points    x    x x x 

Storage facilities    x    x x x 

Power production x x x     x x x 

Coal cleaning x x x     x x x 
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Source Potential Air 
Pollutants 

CO NOx SO2 Mn(a) Cr6+ H2S NH3 PM2.

5 

PM1

0 

TSP 

Coke production x x x   x  x x x 

High vanadium steel production x x x     x x x 

Manganese steel production x x x x    x x x 

Ferromanganese production x x x x    x x x 

Silicon manganese alloy production x x x x    x x x 

Domestic waste handling        x x x 

Cement production x x x     x x x 

Refectories production x x x  x   x x x 

Stainless steel production x x x  x   x x x 

Ferrochrome production x x x  x   x x x 

Vanadium titanium magnetite plant x x x    x x x x 

Sewage treatment plant      x x    

Water treatment plant      x x    

Notes: 

(a) only associated with the manganese ore and manganese products transport, storage and processing operations 

 
Table 6-73: Emission estimation techniques and parameters for proposed operations 

 

Source Emission Estimation Technique Notes 

Construction US EPA emission factor (US EPA, 
1995) 

𝐸𝐹 = 𝑘 ∙ 2.69 

Where 

EF is the emission factor in t/ha-
month 

k is the particle size multiplier (kTSP – 
1, kPM10 – 
0.35, kPM2.5 – 0.18) 

A total infrastructure/disturbed area of 8 000 ha was 
estimated from the internal masterplan. It was assumed that 
33.3% of this area would be under construction at any given 
point in time. It is assumed that roads will likely be unpaved 
for the majority of the construction period. 

Hours of operation: 7 days per week, 24-hours per day. 

Design mitigation: None. 

Additional mitigation: Dust management and water sprays. 

Source Emission Estimation Technique Notes 

Railway transport  Insufficient data – not quantified. 

Hours of operation: 365 days per year, 24-hours per day. 

Design Mitigation: Unknown. 

Vehicles travelling on 
paved roads 

US EPA emission factor equation (US 
EPA, 2011) 

𝐸𝐹 = 𝑘 ∙ (𝑠𝐿)0.91 ∙ (𝑊)1.02 

Where 

EF is the emission factor in g/vehicle 
kilometer travelled (VKT) 

k is the particle size multiplier (kTSP – 
3.23, kPM10 

– 0.62, kPM2.5 – 0.15) 

Insufficient data – not quantified. 

Hours of operation: 365 days per year, 24-hours per day. 

Design Mitigation: Unknown. 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 501 of 996 
 

Source Emission Estimation Technique Notes 

sL is the road surface material silt 
loading in g/m2 

W is the average weight vehicles in 
tonnes 

Road transport 
exhaust 

NPI single valued emission factors 
(ADE, 2008) PM10 – 3.63 x 10-3 kg/l 

PM2.5 – 3.33 x 10-3 kg/l 

NOx – 4.44 x 10-2 kg/l 

SO2 – 2.40 x 10-5 kg/l 

CO – 1.85 x 10-2 kg/l 

Insufficient data – not quantified. 

Hours of operation: 365 days per year, 24-hours per day. 

Design Mitigation: Unknown. 

Material transfer 
points 

US EPA emission factor equation (US 
EPA, 2006) 

𝑈   1.3 𝑀 −1.4 

𝐸𝐹 = 𝑘 ∙ 0.0016 ∙ ( )
 ∙ () 

2.3 2 

Where 

EF is the emission factor in kg/tonne 
material handled 

k is the particle size multiplier (kTSP – 
0.74, kPM10 

– 0.35, kPM2.5 – 0.053) 

U is the average wind speed in m/s 

M is the material moisture content in 
% 

The number of handlings steps (loading, off-loading and 
conveyor transfer points) and material handling rates used in 
the estimation of emissions were calculated based on the 
amount of materials handled per operation. 

An average wind speed of 3.97 m/s was determined from the 
WRF data set. 

A moisture content of 0.1% was assumed. 

Hours of operation: 365 days per year, 24-hours per day. 

Design Mitigation: None. 

Storage facilities NPI single valued emission factors 
Invalid source specified. 

TSP – 0.4 kg/ha-h PM10 – 0.2 kg/ha-h 

PM2.5 – 0.1 kg/ha-h (assumed) 

Insufficient data – not quantified. 

Hours of operation: 365 days per year, 24-hours per day. 

Design Mitigation: None. 

Power production Boiler operations Subcategory 1.1 
NMES. PM – 50 mg/Nm³ 

NOx expressed as NO2 – 750 mg/Nm³ 
SO2 – 500 mg/Nm³ 

Conservatively assumed all PM is 2.5 
µm or smaller. 

CO - US EPA single valued emission 
factor for FBC, circulating bed of 9 
kg/t coal (US EPA, 1998) 

4 x 600 MW boiler stacks parameters: stack height above 
ground = 120 m; stack tip diameter = 8 m; exit velocity = 13.5 
m/s; temperature = 418 K. 

2 x 300 MW boiler stacks parameters: stack height above 
ground = 120 m; stack tip diameter = 6 m; exit velocity = 13.5 
m/s; temperature = 418 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 

Source Emission Estimation Technique Notes 

Coal cleaning Crushing and Screening 

NPI single valued emission factors for 
low moisture ore (ADE, 2012) 

TSP – 0.2 kg/tonne (primary), 0.0 
kg/tonne (screening) 

PM10 – 0.02 kg/tonne (primary), 0.0 
kg/tonne (screening) 

PM2.5 – assumed to be 0.01 kg/tonne 
(primary), 

0.0 kg/tonne (screening) 

Crushing and screening rate ~1 231 t/h 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: None. 
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Source Emission Estimation Technique Notes 

 Dryer operations Subcategory 4.1 
NMES. PM – 50 mg/Nm³ 

NOx expressed as NO2 – 500 mg/Nm³ 
SO2 – 1 000 mg/Nm³ 

Conservatively assumed all PM is 2.5 
µm or smaller. 

CO – conservatively assumed US EPA 
single valued emission factor for 
multilouvered dryer CO2 emission of 
320 kg/t (US EPA, 1995) 

3 x fluidised bed dryer stacks parameters: stack height above 
ground = 10 m; stack tip diameter = 2 m; exit velocity = 2.5 
m/s; temperature = 313 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 

Coke production “Furnace” operations 3 x furnace stacks parameters: stack height above ground = 
110 m; stack tip diameter = 3 m; exit velocity 

= 2.56 m/s; temperature = 403 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 

 Subcategory 3.2 NMES.  

 H2S – 7 mg/Nm³  

 US EPA single valued emission factors 
for Coke Production, uncontrolled 
(raw COG) (US EPA, 2008): 

 

 PM – 0.2 kg/t  

 NOx - 0.82 kg/t  

 SO2 - 1.47 kg/t  

 CO – 0.3 kg/t  

 Conservatively assumed all PM is 2.5 
µm or smaller. 

 

High vanadium steel 
production 

Blast furnace operations Subcategory 
4.8 NMES. 

3 x furnace stacks parameters: stack height above ground = 35 
m; stack tip diameter = 2 m; exit velocity = 

35.83 m/s; temperature = 343 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 

 PM – 530 mg/Nm³  

 NOx expressed as NO2 – 500 mg/Nm³  

 SO2 – 500 mg/Nm³  

 Conservatively assumed all PM is 2.5 
µm or less. 

 

 CO - conservatively assumed US EPA 
single valued emission factor for basic 
oxygen furnace of 69 kg/t (US EPA, 
1986). 

 

Manganese steel 
production 

Blast furnace operations Subcategory 
4.8 NMES. 

3 x furnace stacks parameters: stack height above ground = 35 
m; stack tip diameter = 2 m; exit velocity = 

35.83 m/s; temperature = 343 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 

 PM – 530 mg/Nm³  

 NOx expressed as NO2 – 500 mg/Nm³  

 SO2 – 500 mg/Nm³  
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Source Emission Estimation Technique Notes 

 Conservatively assumed all PM is 2.5 
µm or less. 

 

 CO - conservatively assumed US EPA 
single valued emission factor for basic 
oxygen furnace of 69 kg/t (US EPA, 
1986). 

 

Source Emission Estimation Technique Notes 

Ferromanganese 
production 

Furnace operations 

Subcategory 4.9 NMES. 

3 x furnace primary stacks parameters: stack height above 
ground = 55 m; stack tip diameter = 1 m; exit velocity = 7.2 
m/s; temperature = 318 K. 

3 x furnace secondary stacks parameters: stack height above 
ground = 30 m; stack tip diameter = 1.8 m; exit velocity = 57.2 
m/s; temperature = 307 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 

 PM – 50 mg/Nm³ (primary fume 
extraction for closed furnaces) 

 

 PM – 50 mg/Nm³ (secondary fume 
extraction for all furnaces) 

 

 NOx expressed as NO2 – 400 mg/Nm³  

 SO2 – 500 mg/Nm³  

 Conservatively assumed all PM is 2.5 
µm or less. 

 

 CO – not estimated  

Silicon manganese 
alloy production 

Furnace operations Subcategory 4.9 
NMES. 

3 x furnace primary stacks parameters: stack height above 
ground = 55 m; stack tip diameter = 1 m; exit velocity = 7.2 
m/s; temperature = 318 K. 

3 x furnace secondary stacks parameters: stack height above 
ground = 30 m; stack tip diameter = 1.8 m; exit velocity = 57.2 
m/s; temperature = 307 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 

 PM – 50 mg/Nm³ (primary fume 
extraction for closed furnaces) 

 

 PM – 50 mg/Nm³ (secondary fume 
extraction for all furnaces) 

 

 NOx expressed as NO2 – 400 mg/Nm³  

 SO2 – 500 mg/Nm³  

 Conservatively assumed all PM is 2.5 
µm or less. 

 

 CO – not estimated  

Domestic waste 
handling 

 Insufficient data – not quantified 
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Source Emission Estimation Technique Notes 

Cement production Kiln operations 3 x kiln stacks parameters: stack height above ground = 35 m; 
stack tip diameter = 1.6 m; exit velocity 

= 10.5 m/s; temperature = 373 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 

 Subcategory 5.4 NMES.  

 PM – 50 mg/Nm³  

 NOx expressed as NO2 – 1 200 
mg/Nm³ 

 

 SO2 – 250 mg/Nm³  

 Conservatively assumed all PM is 2.5 
µm or less. 

 

 CO - US EPA single valued emission 
factor for preheater/precalciner kiln 
of 1.8 kg/t (US EPA, 1995a). 

 

Refractories 
production (assuming 
refractory bricks) 

Dryer operations 

Subcategory 5.9 NMES. PM – 50 
mg/Nm³ 

Insufficient data – not quantified 

 SO2 – 400 mg/Nm³  

 HF – 50 mg/Nm³  

 Conservatively assumed all PM is 2.5 
µm or less. 

 

 NOx - US EPA single valued emission 
factor for rotary calciner with 
multiclone and 

 

 wet scrubber of 0.87 kg/t (US EPA, 
1995b). 

 

 CO – not estimated  

Source Emission Estimation Technique Notes 

Stainless steel 
production 

Furnace operations Subcategory 4.7 
NMES. PM – 30 mg/Nm³ 

NOx expressed as NO2 – 500 mg/Nm³ 
SO2 – 500 mg/Nm³ 

Conservatively assumed all PM is 2.5 
µm or less. 

CO - conservatively assumed US EPA 
single valued emission factor for basic 
oxygen furnace of 69 kg/t (US EPA, 
1986). 

3 x furnace stacks parameters: stack height above ground = 35 
m; stack tip diameter = 2 m; exit velocity = 

35.83 m/s; temperature = 343 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 

 Casting operations Subcategory 4.10 
NMES. PM – 30 mg/Nm³ 

NOx expressed as NO2 – 400 mg/Nm³ 
SO2 – 400 mg/Nm³ 

Conservatively assumed all PM is 2.5 
µm or less. 

CO - conservatively assumed US EPA 
single valued emission factor for 
electric arc furnace of 0.9 kg/t (US 
EPA, 2009). 

1 x foundry stacks parameters: stack height above ground = 
60 m; stack tip diameter = 0.9 m; exit velocity 

= 14 m/s; temperature = 423 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 
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Source Emission Estimation Technique Notes 

Ferrochrome 
production 

Furnace operations Subcategory 4.9 
NMES. 

3 x furnace primary stacks parameters: stack height above 
ground = 65 m; stack tip diameter = 0.75 m; exit velocity = 6.11 
m/s; temperature = 623 K. 

3 x furnace secondary stacks parameters: stack height above 
ground = 20 m; stack tip diameter = 1.23 m; exit velocity = 16.7 
m/s; temperature = 323 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 

Assumptions relating to Cr6+ emissions: 

30% Cr in PM in cleaned furnace of gas prior to emitting to the 
atmosphere. 

All Cr in cleaned furnace of gas prior to emitting to the 
atmosphere is in trivalent state i.e. Cr3+ 

Conversion from Cr3+ to Cr6+ during emitting to the 
atmosphere 0.35% (maximum) (du Preez, Beukes, & van Zyl, 
2015) 

 PM – 50 mg/Nm³ (primary fume 
extraction for closed furnaces) 

 

 PM – 50 mg/Nm³ (secondary fume 
extraction for all furnaces) 

 

 NOx expressed as NO2 – 400 mg/Nm³  

 SO2 – 500 mg/Nm³  

 Conservatively assumed all PM is 2.5 
µm or less. 

 

 Assumed furnace off-gas has 82.4% 
CO. 

 

Lime production Kiln operations 3 x kiln stacks parameters: stack height above ground = 60 m; 
stack tip diameter = 2.4 m; exit velocity 

= 11.3 m/s; temperature = 373 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 

 Subcategory 5.6 NMES.  

 PM – 50 mg/Nm³  

 NOx expressed as NO2 – 500 mg/Nm³  

 SO2 – 400 mg/Nm³  

 Conservatively assumed all PM is 2.5 
µm or less. 

 

 CO - US EPA single valued emission 
factor for coal-fired rotary kiln of 0.7 
kg/t (US EPA, 1998) 

 

Source Emission Estimation Technique Notes 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 506 of 996 
 

Source Emission Estimation Technique Notes 

Vanadium titanium 
magnetite plant 

Furnace operations 

Subcategory 4.6/4.7/4.8 NMES. 

3 x furnace primary stacks parameters: stack height above 
ground = 28 m; stack tip diameter = 0.32 m; exit velocity = 
28.98 m/s; temperature = 373 K. 

Hours of operation: 365 days per year, 24-hours per day. 

Design mitigation: Unknown. 

 PM – 30 mg/Nm³  

 NOx expressed as NO2 – 500 mg/Nm³  

 SO2 – 500 mg/Nm³  

 Conservatively assumed all PM is 2.5 
µm or less. 

 

 CO – not estimated  

Sewage treatment 
plant 

 Insufficient data – not quantified 

Water treatment 
plant 

 Insufficient data – not quantified 

 

6.2.8.4 Impact Assessment 

6.2.8.4.1 Construction Phase 

The temporary nature of the construction activities, and the likelihood that these 
activities will be localised and on small areas at any given time, reduces the potential 
for significant off-site impacts. According to the Australian Environmental Protection 
Agency on recommended separation distances from various activities, a buffer zone 
of 300 m from the nearest sensitive receptor is required when quarry type operations 
occur without blasting and a distance of 500 m when blasting will take place (AEPA, 
2000). 

This may result in impacts on the Mopane Intermediate School to the north-north-east 
of the proposed SEZ site. The closest residential receptors are located less than 500 m 
from the proposed SEZ site. It is unclear exactly which activities would be carried out 
here during the construction phase. Windblown particulates may be a problem in this 
area, but only under conditions of high wind speeds which, based on the three-year 
weather dataset, is likely to occur for a short duration throughout the year. It is difficult 
to estimate the distance of impact, but other studies conducted reported that PM10 
particles are unlikely to impact on receptors more than 1 km from the source of 
emissions. Larger particles of between 10 and 30 µm would settle within 500 m with 
coarse particles (greater than 30 µm) would deposit within 100 m from the source. 

6.2.8.4.2 Operational Phase 

• Expected atmospheric emissions during the operational phase include: 

o PM, NOx, SO2, CO, Mn, Cr6+ and H2S emissions from processing 
operations, i.e. 

o boilers, 
o furnaces, 
o dryers, 
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o kilns, and 
o casting; 

• PM emissions from vehicle entrainment along the paved roads; 

• PM, NOx, SO2 and CO emissions from vehicles’ exhaust 

• PM and Mn emissions from materials handling; 

• PM and Mn emissions from material storage; 

• PM emissions from crushing and screening; 

• PM emissions from trains entrainment along the railway; 

Dispersion simulations were completed for all the main processing activities 
associated with each plant and the fugitive sources that could be calculated (i.e. where 
sufficient data was available) for some plants. Simulation results of “routine” 
emissions are discussed in this section. Upset or emergency conditions will occur 
infrequently and over short time intervals making comparison with NAAQS and NDCRs, 
especially over periods longer than 24-hours, inaccurate. 

6.2.8.4.3 Inhalable Particulate matter (PM10) and Respirable Particulate matter (PM2.5) 

Due to the lack of available operating information and detailed maps on the individual 
plants, the fugitive PM emission sources could not be quantified adequately. The 
simulated results discussed in this section (for PM10 and PM2.5) are an 
underprediction of what is expected to occur as a result of the SEZ operations; mainly 
to the north, north-east and east of the SEZ boundary. The simulated annual average 
PM10 concentrations exceed the NAAQS of 40 µg/m3 beyond the SEZ boundary but 
not at any AQRs (Figure 6-74). The simulated results show exceedance of the 24-hour 

NAAQS (4 days of exceedance of 75 µg/m3) beyond the SEZ boundary but not at any 
AQRs (Figure 6-75). The simulated annual average PM2.5 concentrations exceed the 

current NAAQS of 20 µg/m3 beyond the SEZ boundary but not at any AQRs Figure 

6-74). The simulated results show exceedance of the current 24-hour NAAQS (4 days 

of exceedance of 40 µg/m3) beyond the SEZ boundary but not at any AQRs Figure 

6-75). The simulated annual average PM2.5 concentrations exceed the future (from 1 

January 2030) NAAQS of 15 µg/m3 beyond the SEZ boundary and at AQRs (Figure 

6-74). The simulated results show exceedance of the future (from 1 January 2030) 24-

hour NAAQS (4 days of exceedance of 40 µg/m3) beyond the SEZ boundary and at 
AQRs (Figure 6-75). 
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Figure 6-74:Area of exceedance of the annual average PM10 and PM2.5 NAAQS 

 
Figure 6-75: Area of exceedance of the 24-hour average PM10 and PM2.5 NAAQS 
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6.2.8.4.4 Nitrogen Dioxide (NO2) 

It was conservatively assumed that all NOx emitted is NO2. The results are based on 
the plants emitting at NMES. Simulated annual average NOx concentrations exceed the 
NAAQS of 40 µg/m3 beyond the SEZ boundary and at AQRs (Figure 6-76). The 1-hour 
NO2 NAAQS (88 hours of exceedance of 200 µg/m3) is exceeded beyond the SEZ 
boundary and at AQRs Figure 6-77. 

 

 
Figure 6-76: Area of exceedance of the annual average NO2 NAAQS 
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Figure 6-77: Area of exceedance of the 1-hour NO2 NAAQS 

6.2.8.4.5 Sulphur Dioxide (SO2) 

The results are based on the plants emitting at NMES. Simulated annual average SO2 
concentrations exceed the NAAQS of 50 µg/m3 beyond the SEZ boundary and at AQRs 
(Figure 6-78). The 24-hour SO2 NAAQS (4 days of exceedance of 125 µg/m3) is 
exceeded beyond the SEZ boundary and at AQRs (Figure 6-79). The 1-hour SO2 NAAQS 
(88 hours of exceedance of 350 µg/m3) is exceeded beyond the SEZ boundary and at 
AQRs (Figure 6-80). 
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Figure 6-78: Area of exceedance of the annual average SO2 NAAQS 

 
Figure 6-79: Area of exceedance of the 24-hour average SO2 NAAQS 
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Figure 6-80: Area of exceedance of the 1-hour SO2 NAAQS 

6.2.8.4.6 Carbon Monoxide (CO) 

Simulated ambient CO concentrations are within 1-hour and 8-hour NAAQS. 

6.2.8.4.7 Manganese (Mn) 

Simulated annual average ambient Mn concentrations exceed the selected 
international criteria beyond the SEZ boundary and at AQRs (Figure 6-81). 
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Figure 6-81: Area of exceedance of the annual average Mn criteria 

6.2.8.4.8 Hexavalent Chromium (Cr6+) 

Simulated annual average ambient Cr6+ concentrations exceed the US EPA IRIS RfC of 
0.1 µg/m3 beyond the boundary and at one AQR (Figure 6-82). The CALEPA OEHHA 

REL of 0.2 µg/m³ is also exceeded beyond but not at any AQRs (Figure 6-82). The reader 

is reminded that due to uncertainty in Cr6+ emission estimates and conservative nature 
of simulation results, increased lifetime cancer risk is reported as a range where the 
lower range represents the most worst-case emission estimate and the least 
conservative URF. The upper range represents the worst-case emission estimate and 
most stringent URF. For the former, using US EPA IRIS cancer URF of 0.012 (µg/m3)-1, 
increased lifetime cancer risk at most AQRs was estimated to be between 1 in 1 000 
000 and 1 in 10 000 which is considered “low risk” by the NYSDOH (Figure 6-83). 

Similarly, the WHO cancer URF of 0.04 (µg/m3)-1 was applied to determine worst case 
increased lifetime cancer risk (Figure 6-84). Increased lifetime cancer risk at most AQRs 

is less than 1 in 1 000 which is considered “moderate”. 
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Figure 6-82: Area of exceedance of the annual average Cr6+ criteria 

 

 
Figure 6-83: Increase lifetime cancer risk associated with Cr6+ (lower range) 
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Figure 6-84: Increase lifetime cancer risk associated with Cr6+ (upper range) 

6.2.8.4.9 Hydrogen Sulphide (H2S) 

Simulated ambient H2S concentrations are low and do not exceed the selected criteria. 

6.2.8.4.10 Fallout Dust 

The 24-hr average dustfall rates are not simulated to exceed the NDCR limit of 600 
mg/m²-day for residential areas. 

6.2.8.5 Cumulative 

Should the SEZ operations be embarked on, then both the current activities and SEZ 
activities will occur in the area. There will likely be an increase in ambient air pollutant 
concentrations and dustfall rates. There will be a definite reduction in ambient air 
quality should there be this additional industrial and transport operations as well as 
household fuel burning associated with potential residential settlements. 

6.2.8.6 No Go Option 

Should the no go option be embarked on, then only the current activities will occur in 
the area without the addition of the proposed operations. Thus, there will not likely 
be an increase in ambient air pollutant concentrations and dustfall rates. There is the 
possibility of a gradual reduction in ambient air quality should there be any additional 
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industrial and transport operations as well as household fuel burning and biomass 
burning. 

6.2.8.7 Significance of Impact 

If PM10, PM2.5, NO2, SO2, CO, Mn, Cr
6+ and H2S impacts exceed the assessment 

criteria it could result in impaired human health, mostly impacting on the respiratory 
system’s ability to function as normal. The main pollutants of concern for 
construction were determined to be PM10 and PM2.5. The main pollutants of 

concern during operations were determined to be NO2 and SO2. 

Two potential direct construction phase impacts on the air quality of the area were 
identified: 

• A1: Impaired human health from increased pollutant concentrations from 
activities associated with the construction of the SEZ; and 

• B1: Increased nuisance dustfall rates associated with the construction of the 
SEZ. 

• Two potential direct operational phase impacts on the air quality of the area 
were identified: 

• A2: Impaired human health from increased pollutant concentrations from 
activities associated with the SEZ operations; and 

• B2: Increased nuisance dustfall rates associated with the SEZ operations. 

• The intensity of the impact was selected based on the following: 

o Insignificant / ecosystem structure and function unchanged (1) – No 
exceedances of assessment criteria. 

o Small / ecosystem structure and function largely unchanged (2) - No 
exceedances of assessment criteria off-site beyond the boundary. 

o Significant / ecosystem structure and function moderately altered (3) - 1-
hour and/or 24-hour assessment criteria exceeded off-site beyond the 
boundary Great / harmful/ ecosystem structure and function largely 
altered (4) - 1-hour and/or 24-hour and 1-year assessment criteria 
exceeded off-site beyond the boundary. 

o Disastrous / ecosystem structure and function seriously to critically 
altered (5) – increased lifetime cancer risk is “moderate” to “high”, 1-
hour and/or 24-hour and 1-year assessment criteria exceeded at AQRs 
beyond the boundary. 

6.2.8.7.1 Potential Impact A1: Impaired human health from increased pollutant concentrations 
from activities associated with the construction operations 

No dispersion modelling was undertaken for the construction operations but based on 
literature and the baseline environment, the unmitigated construction operations will 
potentially exceed the short-term criteria at AQRs. The environmental significance of 
this impact is MEDIUM LOW. 
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6.2.8.7.2 Potential Impact B1: Increased nuisance dustfall rates associated with construction 
operations 

No dispersion modelling was undertaken for the construction operations but based on 
literature and the baseline environment, the unmitigated construction operations will 
not likely exceed the NDCR limit for residential areas at AQRs. The environmental 
significance of this impact is LOW. 

6.2.8.7.3 Potential Impact A2: Impaired human health from increased pollutant 
concentrations from activities associated with the construction operations 

The dispersion modelling shows a definite probability that the criteria will be exceeded 
at AQRs. The environmental significance of this impact is VERY HIGH. 

6.2.8.7.4 Potential Impact B2: Increased nuisance dustfall rates associated with SEZ 
operations 

The dispersion modelling shows it is not likely that the NDCR limit for residential areas 
will be exceeded at AQRs. The environmental significance of this impact is MEDIUM 
LOW. 
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Table 6-74: Impact significance summary table for the SEZ 
 

Aspect Nature Description Probability Sensitivity Severity Extent Duration Significance Rating Degree to which 
Impact can be 
Reversed 

Degree to 
which Impact 
may Cause 
Irreplaceable 
Loss of 
Resource 

Degree to which 
Impact can be 
Avoided, Managed 
or Mitigated 

Risk Taking 
into Account 
Reversibility, 
the 
Irreplaceable 
Loss of 
Resources and 
Impact 
Avoidance/ 
Management 
and 
Mitigation 

  Impaired 
human health 
from increased 
pollutant 
concentrations 
from activities 
associated with 
the construction 
operations 

 
 
 

Likely - 
3 

 
 
 
Critically 

- 5 

 
 
 
Significant - 

3 

 

 
Study areas 

affected 

< 1000m 

-3 

 
 

One year 
to five 
years 

- 3 

 
 
 
72 – Medium Low 

 
 
 

Reversible - 1 

 
 
 
Unlikely - 

1 

 
 
 

Possible - 1 

 

 
 
 

 

Biological 

 
 
 

 

Air 

Quality 

Increased 
nuisance 
dustfall rates 
associated 
with 
construction 
operations 

 
 

Likely - 
3 

 
 
Critically 

- 5 

 
 
Insignificant 

- 1 

 

Study areas 
affected < 
100m - 2 

 

One year 
to five 
years 

- 3 

 
 

48 - 
Low 

 
 

Reversible - 1 

 
 
Unlikely - 

1 

 
 

Possible - 1 

 

  Impaired 
human health 
from increased 
pollutant 
concentrations 
from activities 
associated with 
the SEZ 
operations 

 
 
 

Definite 
- 5 

 
 
 
Critically 

- 5 

 
 
 
Disastrous - 

5 

 
 

Study areas 
affected > 
3 000m - 
5 

 
 
 

Life of 
operation 

- 4 

 
 
 

140 – Very High 

 
 

Moderate reversibility - 
2 

 
 
 

Likely - 
2 

 
 

Moderately 
possible 
- 2 

 

  Increased 
nuisance 
dustfall rates 
associated 
with SEZ 
operations 

 

Highly 
Likely - 4 

 

Critically 
- 5 

 

Insignificant 
- 1 

 
Study areas 

affected < 
100m - 2 

 

Life of 
operation 

- 4 

 

63 – Medium Low 

 

Reversible - 1 

 

Unlikely - 
1 

 

Possible - 1 
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6.2.8.8 AIR QUALITY MANAGEMENT MEASURES 

Based on the findings of the baseline and impact assessment, the following mitigation, 
management and monitoring recommendations are made. 

6.2.8.8.1 Air Quality Management Objectives 

The main objective of the proposed air quality management measures for the SEZ is to 
ensure that operations at the project result in ambient air concentrations that are 
within the relevant ambient air quality criteria off-site. A plan for a minimal impact on 
air quality is presented in this section. The source specific management plans include 
target control efficiency, indicators for assessing performance and implementable 
procedures for emissions management. 

6.2.8.8.2 Mitigation and Management Measures 

The operators of the SEZ should make a concerted effort to ensure the installation of 
the best available technologies (BAT) at the processing plants and the implementation 
of best engineering practices. All equipment should be maintained and replaced when 
necessary. 

6.2.8.8.3 Source Monitoring 

The authorities should inform exactly what measuring and reporting annually on stack 
emissions is required. It should be noted that the data provider will be expected to 
report annual emissions on the NAEIS system. Dustfall monitoring near sources can be 
an effective mechanism in determining the main emission sources. It is recommended 
that exhaust emissions testing be done on all mobile diesel combustion sources as part 
of equipment maintenance schedules. 

6.2.8.8.4 Ambient Air Quality Monitoring 

Ambient air quality monitoring can serve to meet various objectives, such as: 

• Compliance monitoring; 

• Validate dispersion model results; 

• Use as input for health risk assessment; 

• Assist in source apportionment; 

• Temporal trend analysis; 

• Spatial trend analysis; 

• Source quantification; and, 

• Tracking progress made by control measures. 

It is recommended that, as a minimum continuous dustfall sampling at multiple 
locations as well as PM10, PM2.5, NO2 and SO2 monitoring at one location be 
conducted as part of the integrated SEZ air quality management plan. It is also 
suggested that a short sampling campaign after commencement of operations for H2S 
be conducted to determine if the operations are compliant with the international 
inhalation health criteria. Recommended sampling locations (Figure 6-85) and the 

reasons for selection are given in Table 6-75. 
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Table 6-75: Sampling locations and parameters 

 

No. Description 
Parameter to be 
Sampled 

Reasoning 

1 AQR 137 - Hermanus 
Fallout dust 

PM10, PM2.5, NO2 and SO2 

Most affected AQR beyond the SEZ 

boundary. For compliance assessment 

2 
West of power plant beyond SEZ 
boundary 

Fallout dust For compliance assessment 

3 AQR 149 - Grootpraat Fallout dust For compliance assessment 

4 AQR 145 - Generaal Fallout dust For compliance assessment 

5 South of the SEZ boundary Fallout dust For compliance assessment 

6 
South-east of logistics centre 
beyond SEZ boundary 

Fallout dust For compliance assessment 

7 AQR 162 - Bokmakierie Fallout dust For compliance assessment 

8 
North-east of sewage 
treatment plant beyond SEZ 
boundary 

Fallout dust For compliance assessment 

9 AQR 5 - Mopane Intermediate School Fallout dust For compliance assessment 

 
 

 
Figure 6-85: Proposed sampling locations
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6.2.9 SOCIO-ECONOMIC 

ASSESSMENT 

6.2.9.1 Findings of the socio-
economic assessment 

6.2.9.1.1 NATIONAL 
MANUFACTURING 
SECTOR CONTEXT 

Based on the primary output of 
operations proposed as part of 
the MMEMSEZ, the following 
section considers the 
manufacturing sector of South 
African, Limpopo Province and 
Host municipalities. 

Because the metallurgical 
operations at the SEZ seeks to 
produce various metal related 
products, it is essential to 
consider operations in light of 
the manufacturing sector so as 
to determine the role and 
function of metallurgical 
operations specific to the project 
within the manufacturing sector. 

Middelburg 

Witbank 

Nelspruit 

 Polokwane 

 Secunda 

 Richards Bay 

 Newcastle 

 Isithebe 

 Stanger 

 Durban 

 East London  Port Elizabeth  Paarl / Wellington 

 Atlantis 

 Cape Town 

 Welkom 

 Bloemfontein 

Sasolburg  

 Johannesburg 

 Pretoria  Ekurhuleni 

 Brits 

 Pietermaritzburg 

 Port Shepstone 

Map 6-1: Distribution of Manufacturing Output and Major Manufacturing Nodes 
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The following map provides an overview of the distribution of manufacturing activities throughout South Africa based on GVA output 
per Meso Zone. The map seeks to show the concentration of manufacturing output and assists with the identification of primary 
manufacturing nodes. The distribution of manufacturing nodes is used to determine the context of the Musina-Makhado SEZ in 
relation to major manufacturing areas. 

Apart from the distribution of manufacturing sector output, the relationship which the manufacturing sector has with NSDF identified 
national nodes and corridors provides an indication of the future direction and concentration of industrial and manufacturing activities. 
The NSDF has identified nodes at varying scales and importance throughout the country, these include national as well as urban 
regions, urban nodes of national importance and regional development anchors. The NSDF also identifies roads of national and 
regional importance and national development corridors. 

  

Map 6-2: Distribution of Manufacturing Sector output in relation to National Spatial Development Framework Nodes and Corridors 

 
Source: DEMACON ex CSIR and NSDF, 2019 
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Figure 6-86: National Manufacturing Sector Overview 

MANUFACTURING GDP PROPORTIONAL CONTRIBUTION AND GROWTH 

MANUFACTURING GDP AVERAGE ANNUAL GROWTH RATE 

MANUFACTURING EMPLOYMENT PROPORTIONAL CONTRIBUTION AND GROWTH 

NATIONAL MANUFACTURING SECTOR 

 
AVERAGE ANNUAL GDP 
GROWTH RATE 

 

 
GDP 

JOBS 1 497 370 
2018 - jobs 

R572 936 
2018 - (R/million) 

13.2% 
Contribution 

9.3% 
Contribution 

0.2% 
2008 - 2018 

MANUFACTURING PROPORTIONAL CONTRIBUTION 

PROVINCIAL MANUFACTURING PROPORTIONAL CONTRIBUTION 
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Figure 6-87: National Manufacturing Sector Imports and Exports 

 

PRIMARY MANUFACTURING SECTOR 

The manufacturing sector of the South African economy is one of the 
largest contributors to national capital formation. The 
manufacturing sector has historically played a significant role in the 
shaping of the national economy due to the abundance of natural 
resources as well as the historically strong agricultural and trade 
sectors. 

Although the spatial perspective shows that manufacturing activity 
is distributed beyond primary nodal and metropolitan areas, the 
manufacturing activity is largely localised or provide intermediate 
products in the mineral’s beneficiation value chain. 

In 2018 the manufacturing sector as a whole contributed R572.9 
billion or 13.2% to the South African economy. Although the sector 
has shown growth in the total GDP produced between 2008 and 
2018, the proportional contribution made by the sector to the total 
output of the national economy has steadily been decreasing. 

In 2008 the manufacturing sector proportionally contributed 16.0% 
to the national economy, whilst in 2018 the sector contributed 
13.2%. The change in proportional share contribution can be 
attributed to shifts in other major economic sectors such as 
wholesale and retail trade and general government. 

Greater accessibility to retail activities across South Africa has 
boosted growth in GDP of the sector, whilst the general growth of 
government in terms of size and expenditure has generated 
substantial expansion. 

NATIONAL MANUFACTURING SECTOR 
IMPORTS AND EXPORTS 

EXPORTS VALUE 
 

IMPORTS 
VALUE  

R488 325 
2018 - (R/million) 

R724 691 
2018 - (R/million) 

HISTORICAL IMPORT AND EXPORT TREND FOR THE MANUFACTURING 
SECTOR (R/million) 

HISTORICAL PROPORTIONAL RATIO OF IMPORTS TO EXPORTS FOR THE 
MANUFACTURING SECTOR (R/million) 
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The national economy between 2008 and 2018 has shown an 
average annual growth rate of 1.5% which is substantially greater 
than the manufacturing sector which showed nominal growth of 
0.2% for the same time-period. 

The manufacturing sector has largely been influenced by events in 
the agriculture, mining and steel industries whereby recent droughts 
across the country has slowed agricultural output and thus slowed 
the manufacturing of food and related products. 

Additionally, the mining sector has seen drastic downscaling because 
of the weak commodity prices, increasing electricity/utility prices 
and decreasing minable mineral resources, thus leading to 
decreased output and employment downscaling. Decreasing mining 
productivity also hampers the manufacturing sector which is reliant 
on outputs from mining sector. 

Lastly, major changes in the demand for steel and other ferrous 
metal products, especially from China and domestically has 
hampered the production of steel and metal-based products.  

China, which is one of the largest producers of steel related products, 
is also one of the major countries to which local ferrous-metal 
producers’ export to. Due to a recent slowdown in national 
economic growth and decelerating development demand in the 
country, combined with a saturated steel market internationally and 
domestically, local steel producers have limited production output 
and so influences the rate of growth of the sector. 

Total exports for 2018 from the manufacturing sector totalled 
R488.3 billion, whilst imports for the sector reached R723.7 billion. 

The value of exports and imports in the manufacturing sector has 
experienced an increasing trend between 2008 and 2018 with 
imports accelerating in value from 2017 whilst exports started to 
decline from 2016. On average, the value of imports is 43.9% higher 
than the value of exports. 

In line with the decreasing share of national GDP output and 
decelerating GDP growth, employment in the manufacturing sector 
has also steadily been decreasing. 

In 2008 the sector employed in excess of 1.6 million people. In 2018 
employment in the manufacturing sector has decreased to nearly 1.5 
million people, shedding almost 175 000 jobs. 

The proportional contribution by the sector to employment in the 
country has as a result also decreased whereby the sector 
contributed 9.3% to total employment in the country in 2018 
compared to 11.4% in 2008. 

SECONDARY MANUFACTURING SECTORS 

The manufacturing sector consists of a number of secondary (sub-
sectors) sectors that focus on different market segments. The 
following section seeks to explore the composition of the national 
manufacturing sector in order to provide background and 
understanding as to the composition of the sector and role of 
metallurgy. 

The section also investigates secondary manufacturing sectors 
within which the MMEMSEZ will function. The purpose is to provide 
a broader view of the national economy’s dependence and 
incorporation of activities specific to the SEZ. 
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Figure 6-88: National Manufacturing Sector Structure and Growth 

 

MANUFACTURING SUB-SECTOR ANALYSIS 

The manufacturing sector is structured in accordance to 10 sub-
sectors that produce output in the economy across a wide range of 
tertiary sectors. In accordance to the proposed operations as part of 
the MMEMSEZ (excluding support services such as electricity 
generation) secondary sectors such as Coke, petroleum and nuclear 
fuel (contained in the petroleum products, chemicals, rubber and 
plastic primary sub-sector) and basic iron and steel products 
(contained in the metals, metal products, machinery and equipment 
primary sub-sector) are of importance and should be considered as 
part of this analysis. 

The sub-sectors specifically speak to the output produced by the 
coking, ferrochrome, ferrosilicon, pig iron, steel and stainless-steel 
plants. 

Apart from the food, beverages and tobacco sub-sector (26.8%), the 
petroleum products, chemicals, rubber and plastic (21.0%) and 
metals, metal products, machinery and equipment (17.7%) sub-
sectors contribute the second and third largest proportional 
contributions to the total output of the manufacturing sector in 
2018. 

The petroleum products, chemicals, rubber and plastics sub-sector 
experienced above average annual growth (1.0%) between 2008 and 
2018 when compared to the manufacturing sector as a whole (0.2%). 

The metals, metal products, machinery and equipment sub-sector 
however experienced negative growth over the same period (-1.2%). 
As mentioned previously numerous domestic and international 

MANUFACTURING SUB-SECTORS 

The proposed operations as part of the Musina-Makhado SEZ primarily fall within 
the Coke, Petroleum Products and Nuclear Fuel and Basic Iron and Steel Products; 
Casting of Metal sub-sectors of the Manufacturing Sector. 

STRUCTURE OF THE MANUFACTURING 
SECTOR 

AVERAGE ANNUAL GROWTH OF 
MANUFACTURING SUB-SECTORS 
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factors have influenced the iron industry recently and as a result the 
sub-sector has undergone a contraction trend. 

The following maps provide a spatial overview of the total GVA 
output for the coke, petroleum products etc. and metals and metals 
products sub-sectors per local municipality (fine-grained information 
is not available). 

Map 6-3: Distribution of Coke and Petroleum Products Production (GVA - 
R/million) 

 
Source: DEMACON GIS, 2019 

The data shows that the output of coke and petroleum products are 
primarily concentrated in the Gauteng and Mpumalanga Provinces, 
as well as in the major metropolitan regions of the country. It should 

be noted that due to data limitations the production of coke 
products cannot be separated from petroleum products. 

The concentration of coke and petroleum products in the Gauteng 
and Mpumalanga provinces are mainly on account of the distribution 
of SASOL production plants and coal mines. The export of coking 
products also forms part of the exports for the country thus a high 
concentration of output is generated by port cities due to the 
processing and export of these products. 

Map 6-4: Distribution of Metals and Metal Products (GVA - R/million) 

 
Source: DEMACON GIS, 2019 
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The data shows that output for metals and metal products are 
primarily concentrated in the Gauteng and Mpumalanga Provinces 
as well as major metropolitan areas. 

The distribution of major metals processing plants is concentrated in 
the Gauteng Province as well as selected locations such as 
Newcastle, Durban and Pietermaritzburg. 

The concentration of activities in and around the Gauteng Province 
provides a competitive advantage with regard to the production of 
metal products because the agglomeration of these production 
areas drives growth of manufacturing activities in other sectors and 
also assists with growing the construction sector. 
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Figure 6-89: Coke, Petroleum Products and Nuclear Fuel Sub-Sector Overview 

COKE, PETROLEUM PRODUCTS AND NUCLEAR FUEL  

 
GVA (R/million) 46 031 

 
Jobs 27 797 

 

Contribution to total 
GVA 8.0% 

 

Contribution to total 
employment 1.9% 

 

Avg. Annual growth 
rate (10-years) 4.3% 

 

Avg. Annual growth 
rate (10-years) -1.7% 

PHYSICAL VOLUME OF PRODUCTION (INDEX – BASE 2015 = 100) 

TOTAL VALUE OF SALES (R/1000) 

UTILISATION OF PRODUCTION CAPACITY (%) 

FORMAL EMPLOYMENT AND RENUMERATION TREND 

TOTAL EXPORT AND IMPORT TREND (R/million) 

TOP COUNTRIES EXPORTED TO 
1. France 

2. Germany 

3. United States of America 

 

TOP COUNTRIES IMPORTING FROM 
1. Taiwan 

2. Finland 

3. Malta 

 

GROSS 
AVERAGE 
MONTHLY 
INCOME 

 

R46 517 
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Figure 6-90: Basic Iron and Steel Products; Casting of Metal Sub-Sector Overview 

BASIC IRON AND STEEL PRODUCTS; CASTING OF METAL 
(2018)  

 
GVA (R/million) 20 267 

 
Jobs 41 239 

 

Contribution to total 
GVA 3.5% 

 

Contribution to total 
employment 2.8% 

 

Avg. Annual growth 
rate (10-years) -2.8% 

 

Avg. Annual growth 
rate (10-years) -3.9% 

PHYSICAL VOLUME OF PRODUCTION (INDEX – BASE 2015 = 100) 

TOTAL VALUE OF SALES (R/1000) 

UTILISATION OF PRODUCTION CAPACITY (%) 

FORMAL EMPLOYMENT AND RENUMERATION TREND 

GROSS 
AVERAGE 
MONTHLY 
INCOME 

 

R26 099 

TOTAL EXPORT AND IMPORT TREND (R/million) 

TOP COUNTRIES EXPORTING TO 
1. China 

2. United States of America 

3. Indonesia 

 

TOP COUNTRIES IMPORTING FROM 
1. Taiwan 

2. Germany 

3. Sweden 
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6.2.9.1.2 PROVINCIAL, DISTRICT AND LOCAL MANUFACTURING 
CONTEXT 

Apart from reviewing the manufacturing sector from a national 
perspective, due consideration can be given to the provincial, district 
and local contexts of manufacturing. The host municipalities, Musina 
and Makhado Local Municipalities, are incorporated as part of the 
local context because these local economic regions contain the 
MMEMSEZ. Additionally, a contextual review of the Vhembe District 
is undertaken due to the district economy containing the host 
municipalities. Lastly, focus is shifted to the Limpopo Province in 
order to provide a broader perspective of the provincial contribution 
and status with regard to manufacturing. 

The following infographics provide a concise overview of the size, 
contribution and average annual growth rate of GVA and 
employment in the manufacturing sector for the different economic 
regions mentioned above. 

Figure 6-91 shows that the manufacturing sector of the Limpopo 
Province contributes in excess of R959 million to the national 
economy. Proportionally, the province contributes 7.3% to the 
national economy. The Vhembe District is the smallest 
proportionally contributing district to manufacturing output for the 
province, contributing 12.1% or, R116 million, to total manufacturing 
GVA in 2018. 

The host municipalities play varying roles in regard to manufacturing 
GVA contribution to the district economy whereby, the Makhado 
host municipality contributes more than 60% to the manufacturing 
GVA of the district as appose to the Musina host municipality which 

contributes nearly 10%. In total the Makhado and Musina host 
municipalities contribute R703 million and R116 million respectively. 

Although the Limpopo Province and Vhembe District showed a 
contraction in the manufacturing sector between 2008 and 2018, the 
Makhado and Musina host municipality manufacturing sectors 
expanded during the same period. 

Figure 6-91: Provincial, District and Local Manufacturing Sector Profile 

PROVINCE, DISTRICT AND LOCAL MANUFACTURING 
SECTOR GVA 

 
   

ECONOMIC 
REGION 

GVA 
(R/million) 

CONTRIBUTION 
(%) 

AVERAGE ANNUAL 
GROWTH RATE 

Limpopo 
Province R9 595 

3.3% 
(contribution to 

Limpopo economy) 

-0.003% 

Vhembe 
District R1 163 

2.3% 
(contribution to 

Vhembe economy) 

-0.3% 

Musina Local 
Municipality R116 

2.2% 
(contribution to 

Musina economy) 

1.9% 

Makhado 
Local 

Municipality 
R703 

3.3% 
(contribution to 

Makhado economy) 

0.5% 
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Figure 6-92: Provincial, District and Local Manufacturing Sector Profile 

PROVINCE, DISTRICT AND LOCAL MANUFACTURING 
SECTOR EMPLOYMENT 

 
   

ECONOMIC 
REGION JOBS 

CONTRIBUTION 
(%) 

AVERAGE ANNUAL 
GROWTH RATE 

Limpopo 
Province 61 667 

5.7% 
(contribution to 
Limpopo jobs) 

-1.1% 

Vhembe 
District 11 143 

4.7% 
(contribution to 
Vhembe jobs) 

-2.2% 

Musina Local 
Municipality 1 039 

3.5% 
(contribution to 

Musina jobs) 

-0.1% 

Makhado 
Local 

Municipality 
6 136 

6.2% 
(contribution to 
Makhado jobs) 

-0.9% 

 

The manufacturing sector at all levels contributes nominally to the 
total GVA output of each economic geography. In a similar fashion, 
the contribution by the manufacturing sector to the total amount of 
jobs per geographic region is marginal. 

For the Limpopo Province the manufacturing sector proportionally 
contributes 5.7% or 61 667 jobs to total employment in the province. 
The Limpopo Province also contributes 4.1% to the total number of 
manufacturing jobs in the country. The Vhembe District’s 
manufacturing sector proportionally contributes 18.1% (third largest 
contributor) to the Limpopo Province’s manufacturing sector. The 
district’s manufacturing sector only contributes 4.7% or 11 143 jobs 
to the total employment of the district. 

The host municipalities show a similar trend indicating the limited 
expansion of the sector. The Musina host municipality’s 

DISTRICT MANUFACTURING 
PROPORTIONAL CONTRIBUTION 

 

LOCAL MANUFACTURING 
PROPORTIONAL CONTRIBUTION 

 

DISTRICT MANUFACTURING 
PROPORTIONAL CONTRIBUTION 

 

LOCAL MANUFACTURING 
PROPORTIONAL CONTRIBUTION 

 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 533 of 996 
 

manufacturing sector proportionally contributes 3.5% to total 
employment in the municipality compared to the Makhado host 
municipality where the manufacturing sector proportionally 
contributes 6.2% to total employment. 

The host municipalities combined proportionally contribute more 
than 64% to total manufacturing jobs in the Vhembe District. The 
Makhado host municipality proportionally contributes 55.1% of 
manufacturing jobs compared to 9.3% by the Musina host 
municipality. 

Although the host municipalities experienced an expansion of the 
manufacturing sector between 2008 and 2018, jobs in the sector 
have contracted. The Musina host municipality’s manufacturing 
sector jobs contracted on average by -0.1% annually compared to 
the Makhado host municipality which contracted by -0.9% annually. 

The trend is also apparent at district and provincial levels whereby 
manufacturing jobs contracted on average by -2.2% in the Vhembe 
District and -1.1% in the Limpopo Province. 
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Figure 6-93: Manufacturing Sector GVA and Employment Growth per Economic Geography - 2008 to 2018 

 
Figure 6-94: Manufacturing Sector Employee Compensation per Economic Geography (2018) 

MANUFACTURING GVA AVERAGE ANNUAL GROWTH RATE (2008 – 2018) 

 

MANUFACTURING EMPLOYMENT AVERAGE ANNUAL GROWTH RATE 

 

MANUFACTURING COMPENSATION GROWTH (2008 – 2018) 

 

COMPARISON OF EMPLOYEE COMPENSATION IN THE MANUFACTURING SECTOR PER 
ECONOMIC GEOGRAPHY 

    
ECONOMIC 

GEOGRAPHY 
TOTAL 

EMPLOYEES 
TOTAL 

MANUFACTURING 
SECTOR 

COMPENSATION (2018 
R/million) 

AVERAGE MONTHLY 
COMPENSATION 

(2018) 

AVERAGE 
ANNUAL 
GROWTH 

RATE 
(‘08 to ‘18) 

South Africa 1 497 370 R362 075 R20 151 2.5% 

Limpopo 61 667 12 103 R16 356 4.3% 

Vhembe DM 11 143 1 472 R11 011 2.2% 

Musina LM 1 039 R118 R9 465 5.3% 

Makhado LM 6 136 R903 R12 265 2.7% 
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Map 6-5: Distribution of Manufacturing Output and Major Manufacturing Nodes in the Limpopo Province 

 

Source: DEMACON ex CSIR and StatsSA, 2019 
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6.2.9.1.3 ROLE AND FUNCTION OF METALLURGY IN THE SOUTH 
AFRICAN CONTEXT 

Metallurgy can be considered to be the art and science of extracting 
metals from their ores and modifying the metals for use in other 
products. In other words, metallurgy functions as a manufacturing 
process, or otherwise considered beneficiation process, to transform 
raw ferro materials into various intermediate or final products 
related to steel and metals.  

In the context of South Africa, the country has historically 
maintained significantly high concentrations of mineral resources 
(refer to the map below). The mining industry in the country is well 
established and produces a range of raw mineral resources that are 
either locally beneficiated or used or exported, or raw materials are 
exported for further refinement. 

Due to the extensive nature of the mining industry, the country is 
well positioned in terms of its role in beneficiation of minerals 
(specifically referring to metallurgy) and the provision of semi-
refined and produced products. 

The historical economic and infrastructure environment of the 
country assisted with the establishment of the country as a global 
ferroalloy producer. The abundance of raw materials coupled with 
historically cheap and stable electricity, well developed 
infrastructure and relatively cheap labour has positioned the country 
as a leading ferrochrome producer, major manganese ore and alloys 

 
92 Basson J, Curr TR, Gericke WA, South Africa’s Ferro Alloys Industry – Present Status and Future 

Outlook. 

exporter and producer of vanadium products92. The country also 
produces ferrosilicon and silicon metal ore. 

The ferrochromium production industry in South Africa is by far the 
largest contributor in regard to ferroalloys. An abundance of 
ferroalloy producers currently operates within the country and 
export the second most (after China) ferrochromium to the world 
market. The ferrochromium market has been under strain recently 
due to major changes in the Chinese economy and the demand 
shown by China for steel related products. 

Manganese alloy production in South Africa is a smaller role-player 
in the broader ferroalloys market of the country. The industry is 
confined to a limited number of producers and the majority of raw 
manganese materials are exported to major producers such as 
China. 

Ferrosilicon production in South Africa is a limited industry whereby 
the majority of ferrosilicon produced in the country is utilised by 
domestic consumers. 

The steel industry in South Africa is a major role-player in the context 
of local economic growth but is considered a minor global producer 
of crude and semi-finished steel products.  

Abundant raw materials do position the country as a prospective 
business proposition for Ghana / Germany that nevertheless have 
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strong and exporting manufacturing sectors with a high demand for 
steel. 

In the context of the development of the South African economy this 
dynamic perpetuates the challenge of beneficiation versus raw 
materials exports. These challenges are compounded by resource 
distribution, distance to port and availability of water in a largely 
semi-arid climate. 

The distribution of production plants for ferroalloys are largely 
market based and therefor are concentrated in the Gauteng 
Province, with limited producers located in the Limpopo 
(Polokwane), Mpumalanga (Witbank) and KwaZulu-Natal 
(eThekwini) provinces (refer to the map below). 

As illustrated by the following diagram, metallurgical operations in 
South Africa are orientated towards markets and the proximity to 
natural resources as appose to agglomeration or logistical factors.  

The correlation shows that metallurgical processing plants closely 
associate with the largest economic output province in the country 
– Gauteng. The proximity to the province allows for ease of access to 
users of products produced by metallurgical plants as construction 
and downstream beneficiation industries are to a large degree 
positioned in the province. 

Additionally, metallurgical industries such as ferrochrome and 
ferrosilicon generally locate within a 50 km to 60 km radius of 
resource extraction locations compared to steel and 
ferromanganese producers who on average locate within a 300 km 
to 350 km radius of resource extraction areas.  

One of the primary reasons for steel and ferromanganese industries 
to locate further from resource locations are because of the 
proximity of these industries to the Gauteng Province – thus 
indicating that proximity to markets are preferred as appose to 
economically isolated locations further from primary markets. 

Diagram 6-1: South Africa Metallurgical Operations in the Context of Industrial 
Location Considerations 

 
Source: DEMACON, 2019 

The location of metallurgical industries primarily in and around the 
Gauteng Province also affords access to primary logistical routes and 
modes of transport (rail transport). The ease of access to logistical 
infrastructure allows for the ease of access to major exporting ports 
such as Durban and Richards Bay. 

The following diagram provides an indication of the average “as the 
crow flies” distance between 1) closest resource and processing 
plant; 2) processing plants and closest market; and 3) processing 
plants and closest port (export orientation). The information serves 
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as an indication of the relative positioning of existing metallurgical 
industries relative to key industrial location considerations – as 
discussed previously. 

 

Diagram 6-2: Estimated Average Direct Line Distance Between Metallurgical 
Plants and Mineral Resources, Markets and Ports 

 
Steel Plants Ferrosilicon Plants Ferromanganese 

Plants 
Ferrochrome Plants 

±306 km ±54 km ±342 km ±31 km 

 
Steel Plants Ferrosilicon Plants Ferromanganese 

Plants 
Ferrochrome Plants 

±39 km ±64 km ±190 km ±81 km 

 
Steel Plants Ferrosilicon Plants Ferromanganese 

Plants 
Ferrochrome Plants 

±39 km ±64 km ±190 km ±81 km 

Source: DEMACON, 2019 

The following infographic pages provide a concise overview of the 
ferro-chrome, ferro-silicon and ferro-manganese industries in South 
Africa by providing key production and trade information. 
Additionally, information is supplied on the South African steel 
industry.  
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Map 6-6: Distribution of Metallurgical Mineral Resources 

 
Source: DEMACON ex DMR, 2019 
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Map 6-7: Distribution of Metallurgical Processing Plants 

 
Source: DEMACON GIS and DMR, 2019 
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6.2.9.1.4 FERRO-CHROME MARKET OVERVIEW 

 

FERRO-CHROME INDUSTRY OVERVIEW 

LARGEST 
producer 

GLOBAL 
IMPORTANCE 

2nd 

In 2017 global ferro-chrome production rose by 
8.7% to 12.9 Mt from 2016 mainly due to increased 
production by Zimbabwe, Sweden and India. 

3 484 

kt (2017) 

26.8% 

of total global 
production 

LARGEST 
exporter 

2 951 

kt (2017) 

45.0% 

of total global 
exports 

1st 
KEY NOTES 
 

✓ Consumption of ferro-
chrome rose to 12.1 Mt 
in 2017 mainly because 
of increased stainless-
steel production in China. 

✓ Between 2016 and 2017 
the price of ferro-chrome 
increased by 43.7%. 

✓ the price increase 
correlates with global 
chrome ore price 
increases. 

TOTAL GLOBAL AND SOUTH AFRICA FERROCHROME PRODUCTION (kt) 

v 

SOUTH AFRICA PROPORTIONAL CONTRIBUTION TO TOTAL GLOBAL 
FERROCHROME EXPORTS (%) 

 

Average 

Ferrochrome 

Production per 
Year 

 

3 349 

kt 

PROPORTIONAL DISTRIBUTION BETWEEN LOCAL AND EXPORT SALES (kt) 

 

Average 

Local Sales 

per Year 
 

16.1% 

TOTAL SALES VALUE OF FERROCHROME IN SOUTH AFRICA (R’000) Local Sales Unit 
Value (R/t) - 

2017 

 

R11 770 
 

Export Sales 
Unit Value (R/t) 

- 2017 

 

R12 649 
 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 542 of 996 
 

6.2.9.1.5 FERRO-SILICON MARKET OVERVIEW 

 

TOTAL GLOBAL AND SOUTH AFRICA FERRO-SILICON PRODUCTION (kt) 

 

FERRO-SILICON INDUSTRY OVERVIEW 

GLOBAL 
IMPORTANCE 

In 2017 global ferro-silicon production was 
dominated by China accounting for 66% of 
production. Global production has slowed due to 
decreased output by China. 

LARGEST 
producer 

8th 

48.2 

kt (2017) 

0.6% 

of total global 
production 

LARGEST 
exporter 

8.6 

kt (2017) 

3.5% 

of total global 
exports 

6th 
KEY NOTES 
 

✓ Consumption of ferro-
silicon has decreased 
since 2016 although 
world steel output grew 
by 20%. 

✓ Decreased consumption 
is the result of lower 
utilisation of crude steel 
in China and very slow 
growth in world output of 
iron castings. 

 

PROPORTIONAL CONTRIBUTION BY FERRO-SILICON AND SILICON METAL 
TO SOUTH AFRICAN OUTPUT (%) 

Average 

Ferro-silicon 

Production per 
Year 

 

91.9 

kt 

PROPORTIONAL DISTRIBUTION BETWEEN LOCAL AND EXPORT SALES (kt) 

 

Average 

Local Sales 

per Year 
 

59.8% 

TOTAL SALES VALUE OF FERRO-SILICON IN SOUTH AFRICA (R’000) Local Sales Unit 
Value (R/t) - 

2017 

 

R13 713 
 

Export Sales 
Unit Value (R/t) 

- 2017 

 

R16 482 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 543 of 996 
 

FERRO-MANGANESE MARKET OVERVIEW 

 

FERRO-MANGANESE INDUSTRY OVERVIEW 

LARGEST 
producer 

GLOBAL 
IMPORTANCE 

7th 

In 2017 global high-carbon ferro-manganese 
production rose by 16% to 4.2 Mt from 2016 mainly 
from production in China and Malaysia. 

458 

kt (2017) 

11.0% 

of total global 
production 

LARGEST 
exporter 

271 

kt (2017) 

14.2% 

of total global 
exports 

3rd 
KEY NOTES 
 

✓ In 2017 production 
slightly outstripped global 
demand although global 
demand has steadily 
been decreasing since 
2013. 

✓ The United States, 
Netherlands and 
Germany are the highest 
importers of high-carbon 
ferro-manganese. 

 

TOTAL GLOBAL AND SOUTH AFRICA FERRO-MANGANESE PRODUCTION 

 

PROPORTIONAL CONTRIBUTION BY MANGANESE ORE AND FERRO-
MANGANESE TO SOUTH AFRICAN OUTPUT (%) 

 

Average 

Ferro-
manganese 

Production per 
Year 

 

704 

kt 

PROPORTIONAL DISTRIBUTION BETWEEN LOCAL AND EXPORT SALES (kt) 

 

Average 

Local Sales 

Production per 
Year 

 

9.8% 

TOTAL SALES VALUE OF FERRO-MANGANESE IN SOUTH AFRICA (R’000) Local Sales Unit 
Value (R/t) - 

2017 

 

R10 015 
 

Export Sales 
Unit Value (R/t) 

- 2017 

 

R9 730 
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STEEL MARKET OVERVIEW 

 

STEEL PRODUCTION INDUSTRY OVERVIEW 

LARGEST 
producer 

GLOBAL 
IMPORTANCE 

25th 

In 2019 steel demand is estimated to reach 1 735 Mt 
(1.3% increase from 2018). Steel demand is 
expected to grow but in tandem with slowing global 
economic growth. 

3 484 

kt (2017) 

0.4% 

of total global 
production 

LARGEST 
exporter 

2 562 

kt (2017) 

0.6% 

of total global 
exports 

31st 

KEY NOTES 
 

✓ Demand for steel is 
forecast to remain 
positive in light of China’s 
economic deceleration, 
slowing global economic 
growth and trade policy 
uncertainty. 

✓ A slow-down in 
developed economies is 
expected to lead to 
decreased steel demand. 

✓ Steel demand in 
developing economies is 
expected to remain 
robust.  

 

TOTAL GLOBAL AND SOUTH AFRICA CRUDE STEEL PRODUCTION (kt) 

 

SOUTH AFRICA PROPORTIONAL CONTRIBUTION TO TOTAL GLOBAL CRUDE 
STEEL EXPORTS (%) 

Average 

Crude Steel 
Production per 

Year 
 

6 891 

kt 

APPARENT STEEL USE PER YEAR (kt) 

 

Average 

Apparent 

Steel Use per 
Year 

 

5 635 

TOTAL SALES VALUE OF CRUDE STEEL IN SOUTH AFRICA (R’000) Total Sales 
Value (R) - 2018 

R139.2 
billion 

 
Total Export 

Value (R) - 2018 

R76.4 
billion 
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6.2.9.1.6 SPECIAL ECONOMIC ZONES IN SOUTH AFRICA 

Because of the nature of the Musina-Makhado Special Economic 
Zone it is essential to review the current operational environment of 
sezs in South Africa. 

The purpose of the section is to: 

• consider the current intended outcome of SEZ’s in 
South Africa, 

• identify the current operational SEZ’s in the 
country, 

• determine the core focus of operational SEZ’s in 
South Africa in order to determine potential 
competitive advantages, 

• consider the impact generated by SEZ’s in South 
Africa and the potential benefits and pitfalls. 

The following sub-sections focus on providing an overview in regard 
to the above-mentioned purpose of the section. 

6.2.9.1.7 INTENDED OUTCOME OF SPECIAL ECONOMIC ZONES IN 
SOUTH AFRICA 

Special economic zones or SEZ’s are specific geographic localities 
designated under the SEZ Act 16 of 2014 that concentrate and direct 
targeted economic activities and promotes foreign direct investment 
in order to bolster economic growth, industrialisation and industry 
growth, infrastructure investment, increased global competitiveness 

 
93 Special Economic Zones Act 16 of 2014 

through exports and development and socio-economic benefits to 
local communities. 

The Industrial Policy Action Plan (2018) identifies SEZ’s as one of the 
major role-players in accelerating economic growth in South Africa 
and driving industrialisation of the economy. 

The purpose of SEZ’s is to93: 

• facilitating the creation of an industrial complex, 
having strategic national economic advantage for 
targeted investments and industries in the 
manufacturing sector and tradable services; 

• developing infrastructure required to support the 
development of targeted industrial activities; 

• attracting foreign and domestic direct investment; 

• providing the location for the establishment of 
targeted investments; 

• enabling the beneficiation of mineral and natural 
resources; 

• taking advantage of existing industrial and 
technological capacity, promoting integration with 
local industry and increasing value-added 
production; 

• promoting regional development; 

• creating decent work and other economic and 
social benefits in the region in which it is located, 
including the broadening of economic 
participation by promoting small, micro and 
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medium enterprises and co-operatives, and 
promoting skills and technology transfer; and 

• the generation of new and innovative economic 
activities. 

The purpose of SEZ’s providing a clear and concise directive for 
stimulating economic growth across numerous platforms and 
systems. The outcome of SEZ’s could: 

• accelerate local development through the 
encouragement of investment opportunities in 
local communities; 

• increase the stock of direct foreign investments in 
the country because of favourable investment 
spaces; 

• accelerate economic development and growth in 
the broader economic geography; 

• increase the volume of value-added exports; 

• create employment opportunities and allow for 
socio-economic upliftment; and 

• assists with the diversification of regional 
economies through the implementation of a 
multitude of industries.  
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6.2.9.1.8 CURRENT AND PROPOSED SPECIAL ECONOMIC ZONES IN SOUTH AFRICA 

The following maps provide a concise overview the distribution of operational and proposed SEZ’s in South Africa and the intended focus areas 
of each SEZ. 
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Map 6-8: Special Economic Zones in South Africa  

 
Source: DEMACON ex DTI, 2019 

 

GAUTENG 
IDZ 

 

MALUTI-A-

PHOFUNG SEZ 

 

MUSINA-

MAKHADO SEZ 

NKOMAZI SEZ 

 

RICHARDS BAY IDZ 

 

DUBE TRADE PORT 

 

ATLANTIS SEZ 

 

COEGA SEZ 

 

EAST LONDON IDZ 

 

SALDANHA BAY 

SEZ 

 

LEGEND 

 Operational SEZ 

 Not Operational 

 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 549 of 996 
 

Map 6-9: Special Economic Zones Focus Areas in South Africa 

 

Source: DEMACON ex DTI, 2019 
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6.2.9.1.9 DESCRIPTION OF SPECIAL ECONOMIC ZONES IN SOUTH 
AFRICA 

The following provides a brief description of each SEZ in South Africa 
in order to determine functions and offerings presented by SEZ’s and 
to outline the potential competitive advantage that the Musina-
Makhado SEZ may have in comparison to other SEZ’s. 

The section outlines a brief description of each SEZ in South Africa 
and provides a concise outline of the sector focus for SEZ’s. The 
information provides a basis to determine the extent to which 
operations proposed in the Musina-Makhado SEZ are beneficial to 
not only the local economy but the regional and national economy 
as well. 

 

COEGA SEZ 
 

SECTOR FOCUS 
 

 
Metals / Metallurgy 

 
Automotive 

 
Business Process Outsourcing 

 
Chemicals 

 
Agro-processing 

 
Logistics 

 

DESCRIPTION 
 
 

The Coega IDZ leverages public-sector investment to attract foreign and domestic direct 
investment in the manufacturing sector with an export orientation. The IDZ has attracted 
investment in the agro-processing, automotive, aquaculture, energy, metals logistics 
and business process services sectors. This has advanced socioeconomic development 
in the Eastern Cape through skills development, technology transfer and job creation. 

 
 

 

RICHARDS BAY IDZ 
 

SECTOR FOCUS 
 

 
Metals Beneficiation 

 
ICT 

 

Marine Industry 
Development  

Renewable Energy 

 
Agro-processing   

 

DESCRIPTION 
 
 

The Richards Bay IDZ is a purpose-built and secure industrial estate on the north-eastern 
South African coast. The N2 business corridor links the province’s two major ports, 
Durban and Richards Bay, and connects with Maputo in Mozambique and, ultimately, 
areas of East Africa. It is linked to an international seaport of Richards Bay, tailored for 
the manufacturing and storage of minerals and products to boost beneficiation, 
investment, economic growth and, most importantly, the development of skills and 
employment. 

 

 

EAST LONDON IDZ 
 

SECTOR FOCUS 
 

 
Renewable Energy 

 
Automotive 

 
Aquaculture 

 
ICT 

 
Agro-processing 

 
Manufacturing 

 

DESCRIPTION 
 
 

the zone has become a prime industrial park, renowned for its customised solutions for 
various industries, including automotive, agro-processing and aquaculture. The ELIDZ 
offers growth-oriented companies a specialised manufacturing platform, innovative 
industrial and business solutions, and access to new markets and strategic industry 
networks. 
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DUBE TRADE PORT 
 

SECTOR FOCUS 
 

 
Aerospace and Aviation 

 
Agro-processing 

 
Electronics 

 

Medical and 
Pharmaceutical 

 
Clothing and Textiles 

 
Automotive 

 

DESCRIPTION 
 
 

Areas that have been designated as the IDZ are the Dube Trade Zone and the Dube 
AgriZone. The Dube Trade Zone focuses on manufacturing and value-addition primarily 
for automotive, electronics and fashion garments. The facility involves warehousing, 
manufacturing, assembling real estate resource, complete with a single facility in which 
all freight-forwarders and shippers are located (Dube TradeHouse). The Dube AgriZone 
is a high-tech, future-farming facility 

 

 

MALUTI-A-PHOFUNG SEZ 
 

SECTOR FOCUS 
 

 
Automotive 

 
Agro-Processing 

 
Logistics 

 
General Processing 

 
ICT 

 
Pharmaceutical 

 

DESCRIPTION 
 
 

This newly established SEZ offers exporters a logistics base that facilitates access to the 
Port of Durban, and intermodal logistics solutions for the transfer of freight between 
road and rail. The zone is well-suited and licensed for general manufacturing, offering a 
convenient production base for light and medium manufacturing. 

 

 

NKOMAZI SEZ 
 

SECTOR FOCUS 
 

 
Agro-Processing 

 
Automotive 

 
Logistics and Transport 

 
Minerals and Energy 

 

DESCRIPTION 
 
 

The Nkomazi SEZ is conceptualised as an agro-processing hub, which will be supported 
by mixed services such as warehousing and logistics. The processing of agricultural 
products in the Nkomazi SEZ will be based on automated and semi-automated as well as 
high-tech manufacturing technologies, which will be largely based on green or 
renewable energy uses. The supporting services will include logistics (intermodal logistic; 
production logistics) and warehousing facilities, which will also promote the utilisation 
of green sources of energy. 
 
 

 

 

GAUTENG IDZ 
 

SECTOR FOCUS 
 

 
Mineral Beneficiation 

 
Agro- and Food-Processing 

 
Electronics 

 
Pharmaceuticals 

 
Aerospace and aviation   

 

DESCRIPTION 
 
 

aims to develop land around OR Tambo International Airport to stimulate economic 
development through the use of the IDZ mechanism. The OR Tambo IDZ supports the 
growth of the beneficiation of precious metals and minerals sector, with a focus on light, 
high-margin, export-oriented manufacturing of South African precious and semi-
precious metals. 
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SALDANHA BAY SEZ 
 

SECTOR FOCUS 
 

 
Oil and Gas 

 
Marine Repair 

 

DESCRIPTION 
 
 

The proposed Atlantis SEZ is part of the City of Cape Town’s initiative taken in 2011 to 
establish a Greentech manufacturing hub in Atlantis. This was in  response to the 
Department of Energy’s Renewable Energy Independent Power Producer Programme 
(REIPPP). Localisation of manufacturing and the resultant job creation is one of the key 
priorities of Government through the REIPP programme. 

 

 

ATLANTIS SEZ 
 

SECTOR FOCUS 
 

 
Greentech Manufacturing 

 

Heavy and Light 
Manufacturing 

 
Large Scale User Industrial 

 
Warehousing and Logistics 

 

DESCRIPTION 
 
 

It is envisioned that this IDZ will serve as the primary oil, gas and marine repair 
engineering and logistics services complex in Africa, servicing the needs of the 
upstream oil exploration industry and production service companies operating in the 
oil and gas fields off Sub-Saharan Africa. Situated approximately two hours north of 
Cape Town, the SBIDZ will include logistics, repairs and maintenance, and fabrication 
activities. 

From the map above it can be observed that SEZ’s in South Africa are 
primarily located at major coastal ports, border posts or inland port 
/ transportation nodes. Although many SEZ’s in the country are not 
currently fully operational, work is undertaken in the establishment 

of core functions and management structures, as well as the 
attraction of initial investments to encourage activity. 

Of the nine SEZ’s in South Africa, six SEZ’s are positioned as part of a 
coastal port or located in close proximity to a port. The six SEZ’s 
include the Richards Bay IDZ, the Dube Trade Port, the East London 
IDZ, the Coega SEZ, Saldanha Bay SEZ and Atlantis SEZ. 

The Gauteng IDZ and Maluti-A-Phofung SEZ are positioned as inland 
port localities which function as part of major logistical localities by 
means of road, rail and air transportation. The Musina-Makhado SEZ 
and Nkomazi SEZ are positioned in proximity of major border posts 
to Mozambique and Zimbabwe.  

SEZ’s in South Africa focus investment opportunities on a wide 
variety of industries but also correlate in regard to similar intended 
production outcomes. Primarily, SEZ’s focus investment 
opportunities in sectors such as: agro-processing; mineral 
beneficiation and metallurgy; general manufacturing; ICT and 
electronics; medical and pharmaceuticals; and logistics and 
transportation. 

When considering the intended operations of the MMEMSEZ, the 
mineral beneficiation and metallurgy activities incorporated as part 
of other SEZ’s primarily focus on ferrous and non-ferrous metal and 
precious and semi-precious metal production. 

The production of metallurgical products forms part of the Coega SEZ 
(Ferrous and Non-Ferrous Metals), Richards Bay IDZ (Aluminium), 
Nkomazi SEZ (Ferrous and Non-Ferrous Metals) and the Gauteng IDZ 
(Precious and Semi-Precious Metals) special economic zones. 
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6.2.9.1.10 LIMPOPO ECO-INDUSTRIAL PARK 

The Limpopo Eco-Industrial Park (LEIP) is a locally driven project to 
establish the world’s first zero solid waste eco-industrial park. The 
LEIP is to be established on previously utilised mining land known as 
Antonville. The site situated north-east of Musina and seeks to form 
part of the greater Musina SEZ. 

The LEIP primarily focuses on industrial activities associated with: 

• metallurgical coke and power co-generation plant 
to produce coke and electricity, 

• gas-to-liquid plant to produce sulphur free diesel, 
naphtha and liquid petroleum gas, 

• plasma waste gasification plant to produce 
synthetic gas and slag (used for road tarring), and 

• brick making plant to produce bricks from slag 
produced by the plasma waste plant. 

Additionally, the LEIP will include other non-industrial developments 
such as: 

• Business incubation centre for SMME’s, 

• Industrial ecology facility which acts as a research 
and development facility for students, researchers 
and engineers, 

• Nature preservation area which is a nature area to 
be run as an eco-tourism SMME and will provide 
recreational activities to staff, and 

• Two residential eco-estates that will provide 
housing to workers. 

The LEIP also seeks to provide effective and efficient services 
provision through water treatment works, solid waste disposal and 
electricity provision. 

According to Eco-Industrial Solutions, the developer of the LEIP, the 
LEIP has applied for formal approval, in principle, to be designated a 
SEZ under the Special Economic Zone Act 16 of 2014. The designation 
of the LEIP as an SEZ will allow for the establishment of the Musina 
Special Economic Zone. In principle the LEIP has received approval 
and has been identified as an anchor project for the SEZ. The LEIP is 
currently undertaking steps to obtain approval to be registered as an 
operator within the Musina SEZ. 

Map 6-10: Limpopo Eco-Industrial Park 

 
Source: DEMACON GIS, 2019 
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LIMPOPO ECO-INDUSTRIAL PARK 
 

SECTOR FOCUS 
 

 
Metallurgical Coke 

 
Power Generation 

 
Gas-to-Liquid 

 
Plasma Waste Gasification 

 
Brick Making   

 

6.2.9.1.11 SYNTHESIS 

The following provides a concise overview of Chapter 3 in order to 
outline the key salient factors, influences and trends impacting on 
the manufacturing, metallurgical and special economic zones in the 
host municipalities and broader national and global economic 
landscape. 

 
MANUFACTURING SECTOR CONTEXT 

• The manufacturing sector nationally 
proportionally contributes 13.2% to national 
GDP and 9.3% to national employment. 

• The majority of manufacturing sector GDP is 
produced in the Gauteng Province, whilst the 
Limpopo proportionally contributes the third 
lowest GDP (7.3%) of all provinces. 

• Historical trends show that the manufacturing 
sector average annual growth has steadily been 
decreasing since 2008 and the proportional 
contribution that the sector makes to national 

GDP has been decreasing for the same time-
period. 

• In a similar fashion job creation in the sector has 
also steadily been decreasing since 2008 and in 
effect the proportional contribution by the 
sector has contracted. 

• Exports of manufactured goods are outstripped 
by imports of manufactured goods. 

• The manufacturing sector in the Limpopo 
Province contributes 7.3% to national GDP and 
within the province proportionally contributes 
3.3% to the provincial economy. At a district and 
local geographic level, the contribution by the 
manufacturing sector is marginal (between 2% 
and 3% of total economic output). 

• The compensation of employees in the 
manufacturing sector of the Limpopo Province, 
Vhembe District and Musina and Makhado Host 
Municipalities are below the national average. 

• Nationally, employee compensation in the 
manufacturing sector is on average R20 151 per 
month and growth at an average annual rate of 
2.5%. 

 
METALLURGICAL CONTEXT AND ACTIVITY ANALYSIS 

• Based on the proposed operations of the 
Musina-Makhado SEZ, the output of the SEZ will 
form part of the manufacturing sector of the 
economy. More specifically, the focus of 
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activities is focused on the metallurgical industry 
which manufactures (beneficiates) raw minerals 
into steel related products. 

• The manufacturing sector is the 4th largest 
economic sector of South Africa and contributes 
13.2% to the national GDP. The sector also 
proportionally contributes 9.3% to the total 
employment of the country. The Limpopo 
province proportionally contributes 7.3% to the 
total manufacturing output of the country. 

• The metallurgical component of the SEZ focuses 
on ferroalloys of chrome, silicon and manganese 
and the production of steel and stainless steel. 

• Ferroalloys in South Africa contribute to global 
production: 

• Ferro-chrome – 2nd largest producer 

• Ferro-silicon – 8th largest producer 

• Ferro-manganese – 7th largest producer 

• Crude steel – 25th largest producer 

• Steel and ferroalloy exports have been 
dampened by decreased global demand as a 
result of slowing economic growth and 
construction in China. 

• The production of steel and ferroalloys has also 
declined due to falling global demand. 
Historically, ferroalloy production has 
maintained stable production output, whilst 
steel production has continuously been 
decreased over time.  

• The sales price of ferroalloys and steel have 
maintained steady growth annually even though 
global demand has tapered off in recent years. 

 
SPECIAL ECONOMIC ZONES INSOUTH AFRICA 

• Currently, 10 SEZ’s are designated in South Africa 
and 5 SEZ’s are operational. The majority of SEZ’s 
are distributed along the coast of the country in 
and around major sea and logistics ports. 

• Investment opportunities in designated SEZ’s in 
the country primarily focus on agro-processing, 
mineral beneficiation and metallurgy, general 
manufacturing, ICT and electronics, medical and 
pharmaceuticals and logistics and 
transportation. 

• Metals beneficiation and metallurgy are primary 
focused on ferrous and non-ferrous metals and 
precious and semi-precious metals.  
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6.2.9.1.12 ECONOMIC STRUCTURE AND PERFORMANCE 

 

 

SIZE AND CONTRIBUTION BY PROVINCIAL, DISTRICT 
AND LOCAL MUNICIPALITIES TO ITS CONTAINING 
ECNOMIC GEOGRAPHY 

 

 

 

Limpopo
7.3%

Remainder of 
South Africa

92.7%

Size of the Provincial Economy
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Musina 
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10.5%

Makhado 
LM

41.4%
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SIZE OF THE LOCAL ECONOMY AND CONTRIBUTION BY MINNG AND 
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ECONOMIC SECTOR CONTRIBUTION TO TOTAL GVA OF THE 
MUSINA LOCAL MUNICIPALITY 
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ECONOMIC SECTOR CONTRIBUTION TO TOTAL GVA OF THE 
MAKHADO LOCAL MUNICIPALITY 

 

Agriculture 

3.4% 

21.5
% 

85.1% 

 

PRIMARY 
SECTOR 

4.7% 

SECONDARY 

SECTOR 

10.2% 

TERTIARY 

SECTOR 

Mining 
1.2% 

Manufacturing 
2.2% Utilities 

2.2% 

Community 

Services 
6.5% 

Trade 

Transport 
6.1% 

Business Services 
19.2% 

Government 

Construction 
3.0% 

31.9% 

ECONOMY 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 559 of 996 
 

Map 6-11: Spatial Distribution of Total GVA in the Host Municipalities 

  
Source: DEMACON GIS, 2019 
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6.2.9.1.13 EMPLOYMENT STRUCTURE AND TRENDS 

 

 

SIZE AND CONTRIBUTION BY PROVINCIAL, DISTRICT 
AND LOCAL MUNICIPALITIES TO ITS CONTAINING 
ECNOMIC GEOGRAPHY 
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ECONOMIC SECTOR CONTRIBUTION TO TOTAL EMPLOYMENT OF 
THE MUSINA LOCAL MUNICIPALITY 
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ECONOMIC SECTOR CONTRIBUTION TO TOTAL EMPLOYMENT OF 
THE MAKHADO LOCAL MUNICIPALITY 
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Map 6-12: Distribution of Employment in the Host Municipalities 

 
Source: DEMACON GIS, 2019 
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6.2.9.1.14 COMPETITIVE AND COMPARATIVE ADVANTAGE 
ANALYSIS 

Competitive Advantage Analysis (CAA) is an assessment of the 
structure and performance of the economy of a geographic region 
to identify local strengths (“competitive advantages”) and potential 
for economic development. 

The following approach used for CAA is focussed on examining local 
industries/sectors to identify leading and lagging economic sectors 
and the potential future prospects of these sectors for employment 
growth. 

The following section will seek to identify the Location Quotient (LQ) 
and Industry Target Classifications of the host economies. 

6.2.9.1.15 LOCATION QUOTIENT 

Local Quotient (LQ) is used as a measure of the specialisation in a 
geographic region meaning that, a LQ measures the concertation of 
certain industry sectors in an identified region relative to an 
aggregate/reference economy. 

The LQ can further be defined by the following definition: 

LQ = (Local Employment in Industry/Total Local Employment) / 
(National Employment in Industry/Total National Employment). 

The interpretation of LQ’s is based on the comparison of calculated 
LQ’s (the measure of employment concentration) for various 
economic sectors within a defined region where. 

Higher LQ scores indicate that an economic sector is a dominant role-
player within the identified region as compared to a reference 
economy, while lower LQ scores are an indication of scarcity of 
certain economic sectors. 

Additionally, LQ scores also provide an indication of the comparative 
advantage of an economic sector. A comparative advantage can be 
identified by LQ scores greater than 1. 

It should be noted that a low (or high) location quotient does not 
necessarily mean the industry group is small (or large), unimportant 
(or important) in the region – simply that it is less so or more so 
compared with the reference economy.  

As such, a location quotient is used to calculate comparative 
advantages. 

Table 6-76: Location Quotient Interpretations 

Location 
Quotient 

Label Interpretation 

Less than 
0.75 

Low Local needs are not being met and 
goods and services are imported 

0.75 to 1.24 Medium Most local needs are being met by the 
sector. The region will probably be 
both importing and exporting goods 
and services in the sector. 

1.25 to 4.99 High Sector is serving the needs that extend 
beyond the boundaries of the 
municipality – likely to export goods 
and services. 
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More than 
5.00 

Very 
High 

High level of local dependence on the 
sector – typically a single industry 
community. 

The following tables and figures illustrate the LQ of the host 
economies between 2014 and 2018 in comparison to the national 
economy (reference economy). This is done in order to identify how 
concentrated the local economy is within the reference economy. 

Table 6-77: Location Quotients per Economic Sector in the Musina Local 
Economy Compared to the National Economy (2014 to 
2018) 

Economic Sector LQ Label Change 

2012 2016 

Agriculture, forestry and fishing 5.52 5.55 Very 
High 

Increase 

Mining 0.29 0.31 Low Increase 

Manufacturing 0.37 0.39 Low Increase 

 Food, beverages and tobacco 0.76 0.84 Medium Increase 

 Textiles, clothing and leather goods 0.07 0.07 Low Decrease 

 Wood and paper; publishing and printing 0.05 0.06 Low Increase 

 Petroleum products, chemicals, rubber and 
plastic 

0.12 0.10 Low Decrease 

 Other non-metal mineral products 2.64 2.33 High Decrease 

 Metals, metal products, machinery and 
equipment 

0.13 0.13 Low Increase 

 Electrical machinery and apparatus - - Low Same 

 Radio, TV, instruments, watches and clocks - - Low Same 

 Transport equipment 0.09 0.09 Low Increase 

 Furniture and other manufacturing 0.49 0.47 Low Decrease 

Utilities 0.45 0.49 Low Increase 

Construction 0,65 0.66 Low Increase 

Wholesale & retail trade; catering and 
accommodation 

0.92 1.00 Medium Increase 

 Wholesale & retail trade 0.92 1.01 Medium Increase 

 Catering and accommodation 0.90 0.94 Medium Increase 

Transport & communication 0.74 0.75 Medium Increase 

 Transport 0.88 0.87 Medium Decrease 

 Communication 0.12 0.11 Low Decrease 

Finance and business services 0.54 0.57 Low Increase 

 Finance and insurance 0.17 0.16 Low Decrease 

 Business services 0.61 0.64 Low Increase 

General government 0.61 0.62 Low Increase 

Community, social and personal services 0.77 0.76 Medium Decrease 

Source: DEMACON Market Studies, 2019 
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Figure 6-95: Location Quotients per Economic Sector in the Musina Local 
Economy Compared to the National Economy (2014 to 
2018) 

 
Source: DEMACON Market Studies, 2019 

Table 6-78: Location Quotients per Economic Sector in the Makhado Local 
Economy Compared to the National Economy (2014 to 
2018) 

Economic Sector LQ Label Change 

2012 2016 

Agriculture, forestry and fishing 1.78 1.78 High Decrease 

Mining 0.04 0.04 Low Increase 

Manufacturing 0.65 0.64 Low Decrease 

 Food, beverages and tobacco 0.98 0.92 Medium Decrease 

 Textiles, clothing and leather goods 0.33 0.30 Low Decrease 

 Wood and paper; publishing and printing 1.63 1.78 High Increase 

 Petroleum products, chemicals, rubber and 
plastic 

0.24 0.24 Low Increase 

 Other non-metal mineral products 1.28 1.20 Medium Decrease 

 Metals, metal products, machinery and 
equipment 

0.37 0.33 Low Decrease 

 Electrical machinery and apparatus 0.18 0.17 Low Decrease 

 Radio, TV, instruments, watches and clocks 0.24 0.23 Low Decrease 

 Transport equipment 0.23 0.23 Low Decrease 

 Furniture and other manufacturing 0.45 .45 Low Decrease 

Utilities 0.98 0.90 Medium Decrease 

Construction 1.08 0.94 Medium Decrease 

Wholesale & retail trade; catering and 
accommodation 

1.09 1.01 Medium Decrease 

 Wholesale & retail trade 1.15 1.06 Medium Decrease 

 Catering and accommodation 0.71 0.69 Low Decrease 

Transport & communication 0.69 0.65 Low Decrease 

 Transport 0.75 0.70 Low Decrease 

 Communication 0.44 0.40 Low Decrease 

Finance and business services 0.59 0.54 Low Decrease 

 Finance and insurance 0.40 0.39 Low Decrease 

 Business services 0.62 0.57 Low Decrease 

General government 1.32 1.26 High Decrease 

Community, social and personal services 1.22 1.21 Medium Decrease 

Source: DEMACON Market Studies, 2019 
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Figure 6-96: Location Quotients per Economic Sector in the Makhado Local 
Economy Compared to the National Economy (2014 to 
2018) 

 
Source: DEMACON Market Studies, 2019 
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6.2.9.1.16 INDUSTRY TARGET CLASSIFICATION 

This classification is based on a combination of the location quotient, Provincial / District Sector Growth and LSRG / DSRG (Local/District 
Sector Relative Growth) values and it is expressed qualitatively not quantitatively. It is somewhat different in the way that it classifies 
the sectors, the categories are phrases that suggest the kind of prospects for growth that could be expected and, in some cases, 
whether the sector should be a retention target. 

Table 6-79: Industry Target Classification System - Categories 

LSRG 
Provincial 

Growth 
Location Quotient Classification Definition 

Leading 

Positive 

Medium or High (> 0.75) Current Strength Sector currently growing strong 

Low (<0.75) Emerging Strength 
Indication that a sector is experiencing growth and can be classified as having 
definite development potential 

Negative 

Medium or High (> 0.75) Prospects limited by external trends 
External trends represent a multitude of elements that strain development 
and growth and include competitiveness, exchange rate, fluctuations, 
performance of international economies, oil prices etc. 

Low (<0.75) 
Prospects limited by external trends and 
weak base 

A weak base is an indication that the sector is structurally not particularly 
strong and limited in its diversification. This along with external trends strain 
the development prospects 

Lagging 

Positive 

Medium or High (> 0.75) High priority retention target 
Indication of a previously dominant or economically important sector that 
needs to retain its positive economic position – making it a priority for growth 
and development. 

Low (<0.75) 
Prospects limited by weak base and 
declining competitiveness 

A week base indicate a need for diversification and declining competitiveness 
reflects that it might not be structural as strong as is needed for development 
potential 

Negative Medium or High (> 0.75) 
Prospects limited by external trends and 
declining competitiveness 

External trends hinder development, supported by declining levels of 
competitiveness. 
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LSRG 
Provincial 

Growth 
Location Quotient Classification Definition 

Low (<0.75) Prospects limited overall 
Growth prospects are limited to a minimum for this sector and the economy 
should rather focus on other economic sectors. 

 

The following shows the industry target classification for the Musina local economy compared to the National economy. 

Table 6-80: Musina Local Economy Industry Target Classification (2014 to 2018) 

 Economic Sector 

LQ 
National Sector % 

Growth 
LSRG 

Industry Targeting 

Value Class Value Class Value Class 

Agriculture, forestry and fishing  5,55  Very High 14,1%  Positive  3,0%  Leading  Current Strength 

Mining and quarrying  0,31  Low -9,2%  Negative  7,0%  Leading  Prospects limited by weak base and external trends 

Manufacturing  0,39  Low 1,2%  Positive  6,5%  Leading  Emerging Strength 

Food, beverages and tobacco  0,84  Medium 12,0%  Positive  13,6%  Leading  Current Strength 

Textiles, clothing and leather goods  0,07  Low -7,1%  Negative  -0,1%  Lagging  Prospects limited overall 

Wood and paper; publishing and printing  0,06  Low -6,6%  Negative  6,6%  Leading  Prospects limited by weak base and external trends 

Petroleum products, chemicals, rubber and plastic  0,10  Low 6,8%  Positive  -9,4%  Lagging  Prospects limited by weak base and declining competitiveness 

Other non-metal mineral products  2,33  High 5,5%  Positive  -10,4%  Lagging  High priority retention target 

Metals, metal products, machinery and equipment  0,13  Low -3,1%  Negative  4,4%  Leading  Prospects limited by weak base and external trends 

Electrical machinery and apparatus  -    Low -10,1%  Negative  0,0%  Lagging  Prospects limited overall 

Radio, TV, instruments, watches and clocks  -    Low 7,5%  Positive  0,0%  Lagging  Prospects limited by weak base and declining competitiveness 

Transport equipment  0,09  Low 1,9%  Positive  3,1%  Leading  Emerging Strength 

Furniture; other manufacturing  0,47  Low -0,3%  Negative  -2,0%  Lagging  Prospects limited overall 

Electricity, gas and water  0,49  Low 1,8%  Positive  11,4%  Leading  Emerging Strength 

Construction  0,66  Low 12,1%  Positive  3,6%  Leading  Emerging Strength 

Wholesale and retail trade, catering and accommodation  1,00  Medium 11,2%  Positive  12,4%  Leading  Current Strength 

Wholesale and retail trade  1,01  Medium 10,0%  Positive  13,0%  Leading  Current Strength 

Catering and accommodation services  0,94  Medium 19,7%  Positive  8,1%  Leading  Current Strength 

Transport, storage and communication  0,75  Medium 5,1%  Positive  4,1%  Leading  Current Strength 
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 Economic Sector 

LQ 
National Sector % 

Growth 
LSRG 

Industry Targeting 

Value Class Value Class Value Class 

Transport and storage  0,87  Medium 9,0%  Positive  1,1%  Leading  Current Strength 

Communication  0,11  Low -11,8%  Negative  -7,5%  Lagging  Prospects limited overall 

Finance, insurance, real estate and business services  0,57  Low 11,5%  Positive  8,7%  Leading  Emerging Strength 

Finance and insurance  0,16  Low -0,6%  Negative  0,6%  Leading  Prospects limited by weak base and external trends 

Business services  0,64  Low 13,9%  Positive  7,4%  Leading  Emerging Strength 

General government  0,62  Low -2,8%  Negative  3,8%  Leading  Prospects limited by weak base and external trends 

Community, social and personal services  0,76  Medium 7,5%  Positive  0,3%  Leading  Current Strength 
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Figure 6-97: Musina Local Economy Industry Target Classification (2014 to 2018) 
Source: DEMACON Market Studies, 2019 
Note: The size of each data point reflects the location quotient value. The y-axis quantifies market share movements, whereas the x-axis quantifies market size. 

The information shows that in the Musina local economy current strength economic sectors include: agriculture; the manufacturing 
of food, beverages and tobacco products; wholesale, retail, trade, catering and accommodation; transportation and storage; and 
community and personal services. Economic sectors closely related to the proposed SEZ show that mining is limited by a weak base 
and external trends, and manufacturing and utility services are emerging strengths in the local economy. 

The manufacturing of non-metal mineral products is identified as a high priority retention target meaning that the sector has to 
potential to become a major economic role-player not only as a source of economic growth and output but as an employment industry. 

The following shows the industry target classification for the Makhado local economy compared to the National economy. 

Table 6-81: Makhado Local Economy Industry Target Classification (2014 to 2018) 

 Economic Sector 

LQ 
National Sector % 

Growth 
LSRG 

Industry Targeting 

Value Class Value Class Value Class 

Agriculture, forestry and fishing  1,78  High 14,1%  Positive  1,4%  Leading  Current Strength 

Mining and quarrying  0,04  Low -9,2%  Negative  5,4%  Leading  Prospects limited by weak base and external trends 

Manufacturing  0,64  Low 1,2%  Positive  -0,2%  Lagging  Prospects limited by weak base and declining competitiveness 

Food, beverages and tobacco  0,92  Medium 12,0%  Positive  -5,6%  Lagging  High priority retention target 

Textiles, clothing and leather goods  0,30  Low -7,1%  Negative  -8,8%  Lagging  Prospects limited overall 

Wood and paper; publishing and printing  1,78  High -6,6%  Negative  10,2%  Leading  Prospects limited by external trends 

Petroleum products, chemicals, rubber and plastic  0,24  Low 6,8%  Positive  2,0%  Leading  Emerging Strength 

Other non-metal mineral products  1,20  Medium 5,5%  Positive  -5,0%  Lagging  High priority retention target 

Metals, metal products, machinery and equipment  0,33  Low -3,1%  Negative  -9,0%  Lagging  Prospects limited overall 

Electrical machinery and apparatus  0,17  Low -10,1%  Negative  0,0%  Lagging  Prospects limited overall 

Radio, TV, instruments, watches and clocks  0,23  Low 7,5%  Positive  0,0%  Lagging  Prospects limited by weak base and declining competitiveness 

Transport equipment  0,23  Low 1,9%  Positive  -1,3%  Lagging  Prospects limited by weak base and declining competitiveness 

Furniture; other manufacturing  0,45  Low -0,3%  Negative  0,3%  Leading  Prospects limited by weak base and external trends 

Electricity, gas and water  0,90  Medium 1,8%  Positive  -6,8%  Lagging  High priority retention target 
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 Economic Sector 

LQ 
National Sector % 

Growth 
LSRG 

Industry Targeting 

Value Class Value Class Value Class 

Construction  0,94  Medium 12,1%  Positive  -12,4%  Lagging  High priority retention target 

Wholesale and retail trade, catering and accommodation  1,01  Medium 11,2%  Positive  -6,9%  Lagging  High priority retention target 

Wholesale and retail trade  1,06  Medium 10,0%  Positive  -6,8%  Lagging  High priority retention target 

Catering and accommodation services  0,69  Low 19,7%  Positive  -2,4%  Lagging  Prospects limited by weak base and declining competitiveness 

Transport, storage and communication  0,65  Low 5,1%  Positive  -4,1%  Lagging  Prospects limited by weak base and declining competitiveness 

Transport and storage  0,70  Low 9,0%  Positive  -5,2%  Lagging  Prospects limited by weak base and declining competitiveness 

Communication  0,40  Low -11,8%  Negative  -7,1%  Lagging  Prospects limited overall 

Finance, insurance, real estate and business services  0,54  Low 11,5%  Positive  -6,9%  Lagging  Prospects limited by weak base and declining competitiveness 

Finance and insurance  0,39  Low -0,6%  Negative  -2,4%  Lagging  Prospects limited overall 

Business services  0,57  Low 13,9%  Positive  -8,4%  Lagging  Prospects limited by weak base and declining competitiveness 

General government  1,26  High -2,8%  Negative  -2,7%  Lagging  Prospects limited by external trends and declining competitiveness 

Community, social and personal services  1,21  Medium 7,5%  Positive  1,0%  Leading  Current Strength 
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Figure 6-98: Musina Local Economy Industry Target Classification (2014 to 2018) 

 
Source: DEMACON Market Studies, 2019 
Note: The size of each data point reflects the location quotient value. The y-axis quantifies market share movements, whereas the x-axis quantifies market size. 

The information shows that in the Makhado local economy current strength economic sectors include agriculture and community and 
personal services. Economic sectors closely related to the proposed SEZ show that mining is limited by a weak base and external 
trends, manufacturing is limited by a weak base and declining competitiveness, and utility services are a high priority retention target. 
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Other high priority retention target economic sectors include: the manufacturing of food, beverage and tobacco products; the 
manufacturing of other non-metal mineral products; construction industries; and wholesale and retail trade. An emerging strength in 
the local economy is the manufacturing of petroleum products, chemicals, rubber and plastics. 
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6.2.9.1.17 SYNTHESIS 

 

 
ECONOMIC STRUCTURE AND PERFORMANCE 

✓ ECONOMIC ACTIVITY AND SIZE 
• The Musina and Makhado local municipalities 

contribute 10.5% and 41.4% to the total GVA of 
the Vhembe DM. 

• The Vhembe district municipality contributes 
16.0% to the total GVA of the Limpopo Province 

• The Limpopo Province contributes slightly more 
than 7% to the National GVA. 

• The manufacturing sector in both municipalities 
contribute marginally to the total output of the 
host municipalities.  

✓ SECTORAL ANALYSIS 

• The largest proportional contributing sectors to 
total economic output in the Musina 
Municipality are: 

o wholesale and retail trade, 
o mining and quarrying, and 
o general government. 

• The largest proportional contributing sectors to 
total economic output in the Makhado 
Municipality are: 

o general government,  

o wholesale and retail trade, and 
o financial and business services. 

✓ ECONOMIC GROWTH 
• The average annual growth rate for the Musina 

local economy has maintained a growth rate 
consistently higher that national, provincial and 
district averages over the short and medium 
term. 

• The average annual economic growth rate of the 
Musina local economy has steadily been 
decelerating since 2011 and maintains average 
annual growth below national, provincial and 
district growth rates. 

 
EMPLOYMENT STRUCTURE AND TRENDS 

✓ EMPLOYMENT SIZE 
• The Makhado local municipality contributes 

more than 40% to the total employment of the 
Vhembe District as appose to the Musina local 
economy which contributes 12.7%. 

• Slightly more than 22% of provincial 
employment is generated within the Vhembe 
district economy. At a national sphere, the 
Limpopo economy only contributes 6.7% to the 
total employment of the country. 

✓ SECTORAL ANALYSIS 
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• The largest proportional contributing sectors to 
total employment in the Musina Municipality 
are: 

o agriculture, 
o wholesale and retail trade, and 
o community services. 

• The largest proportional contributing sectors to 
total economic output in the Makhado 
Municipality are: 

o agriculture, 
o wholesale and retail trade, and 
o community services. 

✓ EMPLOYMENT GROWTH 
• The Musina local economy is experiencing above 

average employment growth annual and out 
performs national, provincial and district 
employment creation rates. 

• The Makhado local economy is experiencing a 
growth in employment but at a subdued pace 
slower than that of the national, provincial and 
district averages. 

 
COMPETITIVE AND COMPARATIVE ADVANTAGE 

✓ ECONOMIC SECTORS WITH HIGHLY COMPETITIVE ADVANTAGE 

• Economic sectors such as agriculture, the 
manufacturing of wood and paper products and 

general government services have a competitive 
advantage over other economic sectors. 

✓ ECONMIC SECTORS WITH MEDIUM COMPETITIVE ADVANTAGE 

• In the Musina local economy, economic sectors 
with a medium competitive advantage include: 
the manufacturing of food, beverages and 
tobacco products; wholesale, retail, trade, 
catering and accommodation; and transport and 
communication. 

• In the Makhado local economy, economic 
sectors with a medium competitive advantage 
include: the manufacturing of food, beverages 
and tobacco products; the manufacturing of 
other non-metal mineral products; the provision 
of utilities; construction; wholesale, retail, and 
trade; and community and social services. 

✓ INDUSTRY TARGET CLASSIFICATION 

• Musina Local Economy 

o Current strength economic sectors 
include: agriculture; the manufacturing of 
food, beverages and tobacco products; 
wholesale, retail, trade, catering and 
accommodation; transportation and 
storage; and community and personal 
services. 

o Manufacturing and utility services are 
emerging strengths in the local economy. 
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o The manufacturing of non-metal mineral 
products is identified as a high priority 
retention target meaning that the sector 
has to potential to become a major 
economic role-player not only as a source 
of economic growth and output but as an 
employment industry. 

• Makhado Local Economy 

o Current strength economic sectors 
include: agriculture and community and 
personal services. 

o Manufacturing is limited by a weak base 
and declining competitiveness. 

o Other high priority retention target 
economic sectors include: the 
manufacturing of food, beverage and 
tobacco products; the manufacturing of 
other non-metal mineral products; 
construction industries; and wholesale and 
retail trade. 

o An emerging strength in the local economy 
is the manufacturing of petroleum 
products, chemicals, rubber and plastics. 

6.2.9.2 Impact Assessment 

6.2.9.2.1 INDUSTRIAL LOCATION FACTORS AND BUILDING BLOCKS 

In the context of the MMEMSEZ it is necessary to consider the factors 
that could influence the sustainability of the development as well as 

locational factors that should be considered when establishing an 
industrial related development. 

When considering the sustainability of an industrial development, 
four key factors are essential inputs to ensure the long-term viability 
of a project. The factors relate to multiple elements across hard and 
soft infrastructure requirements and social and economic inputs that 
support and grow industrial activities. 

The building blocks for sustainable development include: 

✓ Land and the space economy 

• – considering the availability of resources and bulk 
infrastructure, the potential to expand proposed 
operations in the future, the extent and stability of 
not only the business environment but the supply 
of utilities and property markets. 

✓ Labour and demographic profiles 

• – considering the availability of labour and the 
extent to which the local labour force have 
sufficient skills to support proposed operations, 
the degree to which local demographic trends 
change and shape the local community profile and 
the livelihoods of local communities. 

✓ Capital investment 

• – considering the potential for capital formation 
through operations and the leveraging of 
investment, the effectiveness of operations to 
sustain capital growth and encourage local value 
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chain development, and the expansion capacity of 
the local economy to accommodate new 
businesses. 

✓ Entrepreneurship growth 

• – considering the local and international 
competitiveness of the national economy and local 
operations, the potential to ensure job creation 
and labour force work ethic and the growth of 
human capital through social investment. 

The following diagram provides a graphic representation of the key 
factor inputs for sustainable development. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Diagram 6-3: Building Blocks for Sustainable Development 

 
Source: DEMACON, 2019 

In addition to considering the sustainability factors necessary to 
ensure long-term viability of a project, other factors can also be 
reviewed. The sustainable building blocks consider the local and 
broader economic, social, spatial and financial elements, but 
location factors specific to the context of industrial development are 
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important to identify industrial activities that are located in different 
socio-economic and spatial localities. 

Industrial location factors can be reviewed based on two variables, 
the first being traditional and the second contemporary. 

Traditional location factors consider the positioning of an industrial 
development in regard to its proximity to resources, accessibility to 
markets, the potential to agglomerate and the availability of 
logistical infrastructure. 

Contemporary location factors consider the availability of utilities 
and the ease and stability of accessing these services, the proximity 
of industry to secondary functions, the availability and proximity of 
industry to labour resources and the availability of financial 
incentives.  

The following provides an overview and description of industrial 
location factors. 

Table 6-82: Summary and Description of Industrial Location Factors 

Economic Base Description 

Traditional Industrial Location Factors 

Resources 
Proximity to natural resources and natural 
resources as the primary product. 

Market 
Natural resources are processed 
(beneficiated) to create final and 
intermediate products. 

Agglomeration 

Products created as a result of input from 
different industries located within proximity 
to each other (clustering industrial 
activities). 

Economic Base Description 

Logistics 
Activity located based on its demand for 
logistics as its primary consideration – 
connectivity and movement dependent. 

Contemporary Location Factors 

Electricity (Utility) 
Orientation 

Industry’s location based on the accessibility 
of utilities such as water and electricity. 

Amenity Orientation 
Industry’s location based on its secondary 
function – adding value to quality of life, 
research and development, etc. 

Labour Cheap, reliable or stable labour 

Incentives Financial incentives. 

Source: DEMACON, 2019 

Based on the information above it becomes apparent that the 
MMEMSEZ is traditionally positioned in regard to: 

• its proximity to natural resources whereby many 
of the input resources required to operate the SEZ 
are primarily found in the northern mining belt, 

• the potential to create an agglomerated economic 
node through the development of multiple 
supportive metallurgical activities within the SEZ, 
and 

• the proximity to major logistical routes and inland 
border trade areas such as the N1 highway, 
Beitbridge and Pont Drift Border Posts and the 
railway line between Beitbridge and Gauteng and 
Nelspruit / Matsulu. 

The SEZ is also contemporarily positioned in regard to: 
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• its amenity orientation whereby the SEZ could 
generate significant changes to the quality of life of 
local communities in the Musina and Makhado 
area, 

• the availability of labour is prominent but could be 
influenced by mis-matched labour force skills, and  

• the financial incentive proposition of the SEZ 
additionally assists with the attractiveness of the 
SEZ. 

The positioning of the MMEMSEZ as a metallurgical cluster also 
provides significant benefits but, in order to be successful a number 
of key elements such as infrastructure and support structures are 
required. 

In order to become a successful metallurgical cluster, the following 
elements are quired: 

• Core firms, 

• Specialised support, 

• Soft infrastructure, and 

• Hard infrastructure. 

The following diagram provides an overview of a successful cluster 
composition. 

 
 
 
 
 

 

 
 
Diagram 6-4: Composition of a Successful Cluster 

 
Source: DEMACON, 2019 

6.2.9.2.2 QUANTITATIVE IMPACT ASSESSMENT 

The following section is focused on providing an indication of the 
potential economic impacts (direct, indirect and induced) that could 
result from the construction and operational phase of the 
MMEMSEZ. 

The section firstly focuses on identification of the multiplier effect 
that the MMEMSEZ could have as a result of construction and 
operational activities. The section then focusses on identification of 
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the input variables that define the baseline from which quantitative 
impacts are derived, and lastly illustrates the potential impact that 
could be generated. 

6.2.9.2.3 DEFINING ECONOMIC IMPACT AND THE MULTIPLIER 
EFFECT 

The input-output model depicts economic relationships between 
different components of an economy by identifying monetary flows 
(expenditures, receipts) between various units. The relationship 
between the initial spending and the total effects generated by the 
spending is known as the multiplier effect (X + N) of a sector, or more 
generally as the impact of a sector on the economy as a whole. 

Impacts are measured in terms of the following: 

• Business sales refers to the value of business sales 
(turnover) generated in the economy as a result of 
the mine.   

• GGP refers to the value of all final goods and 
services produced during a one-year period within 
the boundaries of a specific area as a result of the 
mine.   

• Total employment reflects the number of 
additional jobs created by economic growth due to 
the mine.  Note that the public costs   of attracting 
these employment opportunities, as well as the 
quality thereof, are not necessarily reflected.   

The following diagram conceptually illustrates the economic impact 
that the proposed MMEMSEZ has on the wider economy in terms of 
additional GGP. 

Diagram 6-5: Economic Impact of the Development 

 
Source: DEMACON, 2019 
The impact result due to a change in output is measured through 
national multipliers. The multiplier effect refers to the increase in 
final income arising from any new injection of demand and the 
opposite is also true with a withdrawal of demand will lead to a 
downward multiplier effect. The following is evident for 
manufacturing of iron and steel products within the Limpopo 
Province. 

• Output/Sales: For every R1 million in final demand 
from metallurgical production there is R1.99 
million downstream variation in output/sales 
generated across the entire economy. 

• Labour Remuneration: Salaries and wages within 
the metallurgical manufacturing sector are on 
average higher than those in the non-ferrous 
manufacturing sectors. As a result, the economy 
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wide impact is higher as workers earn more and 
can spend more money on goods and services than 
those in other non-ferrous production sectors. For 
every R1 million variation in final demand, labour 
remuneration either loses or gains R348 000. 

• Employment: A total of 3 employment 
opportunities are created within the formal and 
informal sectors across the entire economy due to 
a R1 million variation in metallurgical demand. The 
reverse is also true, with a loss in 3 employment 
opportunities across the economy if there is a R1 
million decrease in metallurgical demand. 

To summarise the multiplier effect of a metallurgical cluster on the 
economy, the following diagram is provided. 

Diagram 6-6: Multiplier Effect of a Metallurgical Manufacturing Industry 

 
Source: DEMACON ex Quantec South Africa (South African Reserve Bank), 2019 

6.2.9.2.4 DEFINING CONSTRUCTION AND OPERATIONAL PHASE 
INPUT VARIABLES 

The following is focused on defining the key input variables to the 
quantitative impact model. In order to fully understand the context 
within which the economic multiplier influences economy wide 

impacts, the core input variables (i.e. construction phase capital 
investment and potential monetary output from operations of the 
SEZ) must be defined. 

The following provides an overview of the construction phase capital 
investment and operational phase business sales value. 

Diagram 6-7: Construction and Operational Phase Quantitative Impact Input 
Variables 

  

Source: DEMACON ex IX Engineers and MCC – Internal Master Planning, 2019 

It is evident that a capital investment amount of R287.6 billion could 
be injected to implement the MMEMSEZ. The diagram further 
illustrates that annual business sales of the MMEMSEZ could achieve 
R435.5 billion and that a total of 53 800 jobs (47 694 employees 
sourced from the local market) could be created at full operational 
capacity. 

It should be noted that the capital investment and annual business 
sales values are expressed in US Dollar format. A Rand value is 
calculated by making use of an annual average US Dollar per South 

 

Construction Phase

Capital Investment
R287.6 billion

Operational Phase

Annual Business Sales
R435.5 billion

Total Employment
53 800 Jobs

(47 694 Local Market Employees)
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African Rand exchange rate between August 2018 and August 2019. 
The US Dollar per South African Rand exchange rate used is R14.29. 
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6.2.9.3 CONSTRUCTION AND OPERATIONAL PHASE IMPACTS 

Based on previous information, the following provides an overview of the potential socio-economic impacts (direct, indirect and induced) that could result from 
the construction and operation of the MMEMSEZ. The analysis firstly provides an indication of the input variables and assumptions. It is important to note that 
construction phase impacts are once-off and not sustained annual impacts as appose to operational phase impacts that are sustained annual impacts as a result 
of the full operation / maturity of the project.  

Figure 6-99: Quantitative Socio- Economic Impact During Construction and Operational Phase of the MMEMSEZ 
                  

CONSTRUCTION PHASE IMPACTS OPERATIONAL PHASE IMPACTS 

                  

  

 

CAPITAL INVESTMENT     

 

ANNUAL BUSINESS SALES   

  ± R 287.6 billion     ± R 435.5 billion   

  

 

    

 

  

        

        

 
ADDITIONAL BUSINESS SALES 

 
ADDITIONAL BUSINESS SALES 

 
 

Direct Impact 
 

Indirect 
Impact  

Induced 
Impact  

Total Impact  
 

Direct Impact 
 

Indirect 
Impact  

Induced 
Impact  

Total Impact 

 R411,4 billion R61,9 billion R100,4 billion R573,7 billion  R623,1 billion R93,7 billion R152,0 billion R868,8 billion 

                  

 
ADDITIONAL GGP 

 
ADDITIONAL GGP 

 
 

Direct Impact 
 

Indirect 
Impact  

Induced 
Impact  

Total Impact  
 

Direct Impact 
 

Indirect 
Impact  

Induced 
Impact  

Total Impact 

 R124,0 billion R26,8 billion R44,6 billion R195,4 billion  R187,8 billion R40,5 billion R67,5 billion R295,9 billion 

                  

 
ADDITIONAL EMPLOYMENT 

 
ADDITIONAL EMPLOYMENT 

 
 

Direct Impact 
 

Indirect 
Impact  

Induced 
Impact  

Total Impact  
 

Direct Impact 
 

Indirect 
Impact  

Induced 
Impact  

Total Impact 

 492 651 jobs 107 011 jobs 239 103 jobs 838 765 jobs  746 111 jobs 162 066 jobs 362 117 jobs 1 270 294 jobs 

Source: DEMACON Market Studies Quantitative Impact Model, 2019 
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TOTAL IMPACT OF THE CONSTRUCTION AND OPERATIONAL PHASES 

The following illustrates that the total capital expenditure during the construction phase and operational phase could create the following 
impacts, which includes direct, indirect and induced effects. 

Figure 6-100: Total Socio-Economic Impact during the Construction and Operational Phase of the MMEMSEZ 

 
 

CAPITAL INVESTMENT 
± R 287.6 billion 

 
 
 
 
 
 
 
 
 
 

 
 

ANNUAL BUSINESS SALES 
± R 435.5 billion 

 
Source: DEMACON Economic 

Impact Model, 2019 
Note: The economy wide impact 
includes the direct, indirect and 

induced impacts 
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A direct impact in additional employment during the construction phase would 
be created due to highly specialised expertise required. These jobs will move to 
the local economy. Alternatively, a direct impact in additional employment 
created during the operational phase due to the increased employment 
opportunities created in the down-stream market value chain. 
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6.2.9.3.1 OTHER QUANTITATIVE IMPACT ANALYSIS 

Based on the extent and size of the MMEMSEZ, the range of impacts 
that could be generated by the SEZ is expansive. As a result, a 
number of key impacts have been identified that should be 
considered alongside the quantitative impact of the initial 
investment and operation of the SEZ. 

Other quantifiable impacts that have been identified for analysis 
include: 

• The impact of direct employment created by the 
SEZ on the tax revenue of South Africa, and 

• The impact of the SEZ on the local tourism industry. 

The range of impacts identified for further analysis is discussed in 
greater detail by the following sections. 

6.2.9.3.2 MMEMSEZ EMPLOYEES IMPACT ON INCOME TAX 
REVENUE 

The direct employment generated by the MMEMSEZ (i.e. 53 800 
jobs) could have a substantial impact on the additional revenue 
generated by the South African Revenue Service (SARS) through 
taxes on employee renumeration. 

The following section seeks to identify the extent of the impact that 
could be generated through employee renumeration taxation (i.e. 
Pay as You Earn – PAYE and Unemployment Insurance Fund - UIF). 

In order to determine the potential impact that could be generated, 
the following assumptions have been applied: 

• Assumed monthly employee income per 
employment type: 

• Executive positions – R25 000 per month 

• Professional positions – R15 000 per month 

• General labour positions – R8 000 per month. 

• The SARS taxation brackets of the 2019/20 
financial year have been applied, and 

• The calculation does not consider non-taxable 
benefits that employees may be afforded. 

The following provides an indication of the potential PAYE and UIF 
revenue that could be generated by employees of the MMEMSEZ if 
employees were employed in 2019. 

Table 6-83: Estimated Impact of MMEMSEZ Employee Income Tax Revenue 

 
Executive 
Positions 

Professional 
Positions 

General Labour 
Positions 

Employee Structure 

Number of Employees 6 994 4 842 41 964 

Employee Renumeration 

Gross Monthly Renumeration (per 
Employee) 

R25 000.00 R15 000.00 R8 000.00 

Gross Monthly Renumeration (All 
Employees) 

R174 850 000 R72 630 000 R335 712 000 

Personal Income Tax 

PAYE (per Employee) R4 009.33 R1 515.00 R255.00 

UIF (per Employee) R148.72 R148.72 R80.00 

Total Monthly Personal Income Tax 
(per Employee) 

R4 158.05 R1 663.72 R335.00 

Total Tax Contribution 

Total PAYE (Annual) R336 495 048 R88 027 560 R128 409 840 
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Executive 
Positions 

Professional 
Positions 

General Labour 
Positions 

Total UIF (Annual) R12 481 772 R8 641 227 R40 285 440 

Total Income Tax Revenue (Annual) R348 976 820 R96 668 787 R168 695 280 

Total  Income Tax All Employees (Annual) R614 340 887 

Source: DEMACON Market Studies, 2019 

Approximately R552.9 million income tax could be generated by 
MMEMSEZ employees through PAYE taxation, whilst R61.4 million 
could be generated through the Unemployment Insurance Fund 
(UIF) taxation. 

6.2.9.3.3 IMPACT OF THE MMEMSEZ ON THE LOCAL TOURISM 
INDUSTRY 

The MMEMSEZ is situated in the bushveld region of South Africa 
which is largely known for game farm and hunting tourism, lodges 
and safaris and resorts. 

The immediate area (i.e. 30 km radius from the SEZ) is primarily rural 
in nature, dominated by farms and wilderness areas. The inclusion 
of a heavy industrial node the scale of the MMEMSEZ impacts on the 
natural environment and by extension tourism activities. 

Tourism facilities located close to the MMEMSEZ (i.e. ± 30 km radius) 
consist of hunting and game lodges, game safaris, guesthouses and 
resorts (outlined in the table below). Approximately 7 tourist 
facilities can be found in close proximity to the SEZ. 

Table 6-84: Short-Stay Accommodation Within a 30 km Radius of the 
MMEMSEZ 

Tourist Facility Name Facility Type Number of Beds 

African Extreme Safari Safari Lodge 9 

Aloe Inn Lodge Lodge 5 

Greater Kuduland Lodges Lodge 11 

Mashovhela Lodge Lodge 11 

The Ultimate Guesthouse Guesthouse 16 

Tokwe Safaris Safari Lodge 7 

Tshipise, A Forever Resort Resort 471 

Total Beds  530 

Source: DEMACON Market Studies ex GoLimpopo, 2019 

The approximately 530 beds are available for short-stay 
accommodation in the immediate surrounds of the MMEMSEZ. 
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Map 6-13: Distribution of Tourist Facilities in a ±30 km Radius of the MMEMSEZ 

 
Source: DEMACON GIS, 2019 

The Domestic Tourism Survey (2018) identifies a number of key facts 
about tourist activity in the Limpopo Province: 

• 82.9% of tourists travelling to the Limpopo 
Province reside within the province for up to 1 
week, 

• LSM 8 to 10 groups are more likely to reside 
longer in the province than LSM 1 to 4 groups, 

• The majority of tourists travelling to the Limpopo 
Province originate from the Gauteng Province 
(84.7%), 

• ± 20 000 overnight trips are made to the Limpopo 
Province for leisure, holiday or vacation purposes 

(i.e. overnight trips with a stay of between 1 to 7 
nights). 

• On average tourist facilities in the province make 
approximately R1 152 income per night of stay. 

When considering the information provided as well as assuming that 
tourist facilities within a ±30 km radius of the MMEMSEZ have a 
100% occupancy rate per month and only domestic tourists are 
taken into consideration, tourist facilities have the potential to 
generate in excess of R56.86 million per year (excluding deductions 
etc.). 

Additionally, the tourism industry as a whole in the Musina and 
Makhado Host Municipalities can be reviewed in terms of the 
catering and accommodation sector and the GVA output of the 
sector. the following table illustrates key information regarding the 
sector for the host municipalities. 

Table 6-85: Catering and Accommodation Sector Size and Contribution to the 
Host Municipalities Economic Output 

Item 
Musina Local 
Municipality 

Makhado Local 
Municipality 

Catering and Accommodation 
Sector GVA (R/million Current 
Prices) 

R74.98 R194.96 

Average Annual Growth Rate 2.7% 0.6% 

Contribution to Total Economic 
Output 

1.4% 0.9% 

Source: DEMACON Market Studies ex StatsSA, 2019 

The inclusion of the MMEMSEZ within the natural environment 
could influence the desirability of leisure tourists to visit local 
establishments – especially establishments in close proximity to the 
MMEMSEZ. 
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Although leisure tourists may be negatively affected by the 
MMEMSEZ, business tourism may increase. Overnight business trips 
to the Limpopo Province are limited whilst day trips represent 3.97% 
of all-day trips. Thus, due to the business environment of the SEZ, 
trips to and from the SEZ may increase from not only domestic but 
foreign business tourists. 

Revenue potential from leisure tourists would be diminished even 
though business tourism may supplement some of the revenue lost 
– business tourists typically have shorter number of bed nights as 
appose to leisure tourists. 

6.2.9.3.4 QUALITATIVE IMPACT ASSESSMENT 

The following section is focused on outlining the qualitative impact 
assessment of the MMEMSEZ. The purpose of this assessment is to: 

• outline potential impacts that may arise from the 
project’s implementation during the construction 
and operational phase,  

• assess the identified impacts based on a scientific 
methodology in order to outline the extent, scale, 
magnitude, probability and significance of each 
impact, and 

• to identify potential mitigation measures that can 
be implemented to minimize the severity of 
negative impacts and encourage greater output 
from positive impacts. 

 
94 World Bank, Special Economic Zones: An Operational Review of Their Impacts, 2017 

The section outlines key considerations with regard to the socio-
economic impacts associated with SEZs and the potential spill-over 
effects derived from SEZ’s. The information serves as a basis to 
understanding the potential effects that SEZ’s have on local 
communities, the economy and value-chains. 

Lastly the section outlines the identified potential impacts 
associated with the construction and operational phases of the SEZ. 
The section outlines potential mitigation measures to ensure that 
impacts generate positive outcomes to the local community and 
economy. 

6.2.9.3.5 SOCIO-ECONOMIC IMPACT CONSIDERATIONS 

SPECIAL ECONOMIC ZONE PERFORMANCE AND SPILL-OVER 
EFFECTS 

The purpose of SEZ’s providing a clear and concise directive for 
stimulating economic growth across numerous platforms and 
systems. Although SEZ’s offer opportune environment within which 
to function and thrive, various factors influence the performance of 
SEZ’s to achieve intended outcomes. 

According to the Competitive Industries and Innovation Program94 
the drivers of SEZ performance is multi-faceted and cannot be 
considered inside a vacuum. The success of an SEZ is influenced not 
only by the operational activities within the SEZ, but also by external 
factors in the local operating environment, regional and national 
economies, policy environments and global trends. 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 590 of 996 
 

The following provides an overview of assumed influential factors 
that impact on the success of SEZ’s. 

Diagram 6-8: Drivers of SEZ Performance (Conceptual Framework) 

 
Source: DEMACON ex World Bank, 2019 

The SEZ programme refers to the set-up and design of SEZ 
programmes and the extent which the programme is beneficial to 
both the investor and local economy. The extent to which incentives 
and requirements for operations and investment contribute to fluid 
construction and operations are essential in allowing the SEZ to 
establish and mature. Other factors such as the political climate in 
which the SEZ programme was devised can influence perceptions 
and investment potential as well. 

The characteristics of an SEZ, meaning the age of operations, the 
operator in charge of the SEZ, location in the local and broader 
national geography, economic industry on which the SEZ operation 
focus, availability and quality of infrastructure, the size and layout of 
the SEZ and accessibility to local and external markets, influence not 
only the extent to which investment is promised, but the operational 
efficiency of participants. In essence, the contextual economic focus 
coupled with inner workings and day-to-day activities impact on the 
perception of return on investment of participants and the 
willingness to invest in such a scheme. 

Lastly the contextual factors related to political and administrative 
functions of a country and the availability and context of potential 
job seekers and surrounding communities are essential. The 
potential of local human capital markets and the potential of human 
capital to contribute and function as part of proposed operations 
influence the outlook on productivity and willingness to participate. 

The study undertaken by the World bank has shown that local and 
national context matter when considering success factors. It is 
generally found that the dynamism of a country’s economy 
correlates to the dynamics of an SEZ whereby SEZ’s generally do not 
diversify outside the context of the broader national economy’s 
diversity. 

It was also found that SEZ’s typically located in poorer communities 
with ease of access to a major/national node or urban centre prosper 
due to connectivity to dynamic markets. Countries that have shown 
industrialisation also tend to provide a better platform for SEZ’s to 
thrive. 
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Research also noted that in developing country’s incentive packages 
such as type of operator; tax exemptions; or sundry subsidies largely 
do not influence the success of zones. 

Spill over effects of an SEZ do provide influence in local communities 
by means of economic prosperity and opportunities. It has been 
found that, generally the zone of influence of an SEZ becomes 
nominal at a 50 km radius. 

Additionally, the establishment of new knowledge zones, meaning 
the generation of knowledge specific to the operations of an SEZ, can 
be problematic if these knowledge zones do not already exist. 

Knowledge spill-over from an SEZ does not necessarily extend 
beyond the SEZ’s local sphere of influence and so cannot be viewed 
to extensively contribute to knowledge and skills development 
within the national context. 

Key outcomes to note of the World Bank study: 

• Older and well-established SEZ’s tend grow at a 
slower average annual economic pace tan newly 
established or young SEZ’s, 

• Over time SEZs become more established and lose 
to a large extent which affects economic 
performance on the long-term, as it steadily 
declines and requires interventions, 

• SEZ economic performance directly correlates with 
the physical size of an SEZ operational area which 
influences growth potential, 

• SEZ’s located further away from the main 
economic nodes of a country tend to influence the 

dynamism of the SEZ thus impacting on the 
agglomeration and inter-connectivity of markets 
and economic drivers. 

• In emerging economies, data analysis shows that 
SEZ with a low technology component is more 
successful than highly technology driven SEZ’s. 

• The nature of SEZ operators (public or private) 
does not have a significant influence on 
investment. A dependency is formed with the 
broader policy and political context of a country 
which in turn influences operators. 

IMPACT OF SPECIAL ECONOMIC ZONES IN SOUTH AFRICA 

The implementation of SEZs in South Africa is directed towards 
industrial agglomeration and cluster development by means of 
attracting both domestic and foreign direct investment. The 
establishment of SEZ’s also function as a decentralisation tool for 
industrial development in order to limit the overburdening of 
existing developed industrial regions of the country. 

Additionally, SEZ’s provide a basis for industrial upgrades and 
technology advancement to spur local production capabilities and 
broaden existing value chains beyond the existing manufacturing 
value chain. 
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According to the SEZ Advisory Board95, the proper implementation 
of SEZ’s could unlock the country’s economic fortunes over the 
medium to long-term by: 

• Increasing the flow of domestic and foreign direct 
investment, 

• Develop, strengthen and deepen key domestic 
value chains, and 

• Increase the volume and diversity of exports. 

The potential diversification and attraction of investment to SEZ’s in 
South Africa can be reviewed by means of the distribution of 
investment by entities per industrial sector in SEZ’s. 

The data shows that investment is primarily concentrated in the 
automotive and energy sectors of SEZ’s. Investment into other 
industrial sectors such as logistics, electronics and metals and steel 
are limited but do allow for continued diversification of product 
offerings. 

Apart from the diversification of industrial activity in South Africa, 
SEZ’s have also generated sizable contributions to employment in 
the country. Since inception of the IDZ programme 71 966 
employment opportunities have been generated by SEZ’s. 

Approximately 14% of employment opportunities are direct impacts 
meaning that SEZ’s employ more than 9 700 workers while 86% of 
employment opportunities have been generated indirectly by means 
of construction undertakings and the provision of other services. 

 
95 SEZ Advisory Board Special Report, 2017 

Figure 6-101: Proportional Distribution of Investment into Special Economic 
Zones per Industrial Sector (2015/16) 

 
Source: DEMACON ex SEZ Advisory Board, 2019 

6.2.9.3.6 QUALITATIVE IMPACT ASSESSMENT METHODOLOGY 

The various socio-economic impacts and benefits of this project is 
discussed in terms of the status, extent, duration, probability, and 
magnitude of the impact.  

Finally, an accumulative impact and significance rating is applied to 
rate each identified impact in terms of its overall magnitude and 
significance. 

In order to adequately assess and evaluate the impacts and benefits 
associated with the project it was necessary to develop a 

Energy
43.0%

Automotive
31.0%

Chemicals
7.0%

Logistics
5.0%

Electronics
4.0%

Metals and Steel
3.0%

Oceans Economy
2.0%



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 593 of 996 
 

methodology that would scientifically achieve this and reduce the 
subjectivity involved in making such evaluations.  

For informed decision making it is necessary to assess all legal 
requirements and clearly defined criteria in order to accurately 
determine the significance of the predicted impact or benefit on the 
surrounding social environment. 

The nature or status of the impact is determined by the conditions 
of the environment prior to construction and operation.  A 
discussion on the status of the impact will include a description of 
what causes the effect, what will be affected and how it will be 
affected.  The status of the impact can be described as negative, 
positive or neutral. 

The following provides an outline and overview of the 
methodological elements described above. The outline and 
overview forms part of the overall qualitative impact assessment and 
is compiled into a singular feature which outlines the identified 
impact, its assessment based on the methodological elements and 
potential mitigation measures that can be considered. 

Table 6-86: Status of the Impact 

DESCRIPTION RATING 
QUANTITATIVE 

RATING 

A benefit to the environment Positive 
 

No cost or benefit to the environment Neutral N 
A cost to the environment. Negative 

 
Table 6-87: Extent of the Impact 

DESCRIPTION RATING 
QUANTITATIVE 

RATING 

Site Specific; Occurs within the site boundary. Low 
 

Local; Extends beyond the site boundary; 
extending only as far as local community or 
urban area 

Medium - Low  
Provincial / Regional; Extends far beyond the 
site boundary; Widespread effect  

Medium 
 

National i.e. South Africa Medium - High 
 

Across International Borders Very High 
 

Table 6-88: Duration of the Impact 

DESCRIPTION RATING 
QUANTITATIVE 

RATING 

Immediate (less than a year) Low 
 

Short term (1-5 years) Medium - Low  
Medium term (6-15 years) Medium 

 
Long term (the impact will cease after the 
operational life of the project) 

Medium - High 
 

Permanent (no mitigation measures of 
natural process will reduce the impact after 
construction) 

Very High 
 

Note: the Duration of the impact refers to the time scale of the impact or benefit 

Table 6-89: Magnitude of the Impact 

DESCRIPTION RATING 
QUANTITATIVE 

RATING 

Where the aspect will have no impact on the 
environment 

None 
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DESCRIPTION RATING 
QUANTITATIVE 

RATING 

Where the impact affects the environment in 
such a way that neutral, cultural and social 
functions and processes are not affected 

Low  

Where the impact affects the environment in 
such a way that neutral, cultural and social 
functions and processes are slightly affected 

Medium - Low 
 

Where the impact affects the environment in 
such a way that neutral, cultural and social 
functions and processes continue albeit in a 
modified way 

Medium 
 

Where the impact affects the environment in 
such a way that neutral, cultural and social 
functions and processes are altered to the 
extent that it will temporarily cease 

Medium - High 
 

Where the impact affects the environment in 
such a way that neutral, cultural and social 
functions and processes are altered to the 
extent that it will permanently cease 

Very High / 
Don’t Know  

Note: The magnitude of severity of the impact is indicated 

Table 6-90: Probability of the Impact 

DESCRIPTION RATING 
QUANTITATIVE 

RATING 

Impact will not occur None 
 

The possibility of the impact materialising is 
very low as a result of design, historic 
experience or implementation of adequate 
mitigation measures 

Improbable  

There is a possibility that the impact will occur Low probability 
 

The impact may occur 
Medium 

Probability  

It is expected that the impact will occur; 
Chance of occurrence. 

Highly 
Probable  

Impact will occur regardless of any prevention 
measures 

Definite 
 

Note: The probability of the impact describes the likelihood of the impact actually 
occurring 

Table 6-91: Cumulative Impact 

DESCRIPTION RATING 
QUANTITATIVE 

RATING 
The net effect is the same as the single 
development 

Negligible 
 

The impact of two developments of a similar 
nature is less than twice the impact of a single 
development. This implies it is better to place 
the two developments in the same 
environment rather than in separate 
environments. 

Marginal  

The impact of two developments is more than 
twice the impact of two single developments. 
This implies that it is better to split the two 
developments into separate environments 

Compounding 
 

Note: The impact of the development is considered together with additional 
developments of the same or similar nature and magnitude 
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Table 6-92: Impact Significance Rating 

DESCRIPTION RATING 
QUANTITATIVE 

RATING 
IMPACT 

The impact has no impact or the 
impact is unknown 

No Impact 0 Negligible 

The impact does not have a direct 
influence on the decision to 
develop the area 

Low 
Up to 

15 

Negative / 
Positive 

The impact has an influence but the 
impact can be mitigated 

Low to 
Medium 16 – 30 

The impact could influence the 
decision to develop in the area 
unless it is effectively mitigated 

Medium 31 – 45 

The impact will have a direct 
influence on the decision to 
develop but there are means of 
mitigating the impact although 
these may be difficult as well as 
expensive 

Medium 
to High 46 – 60 

Where the impact must have an 
influence on the decision to 
proceed to develop in the area 

High 
Above 
60 

Note: The impact magnitude and significance rating is utilised to rate each identified 
impact in terms of its overall magnitude and significance 
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OVERVIEW OF CONSTRUCTION AND OPERATIONAL PHASE QUALITATIVE IMPACTS 

The following sub-section provides a 
broad and concise overview of 
potential impacts that could arise 
from the MMEMSEZ during the 
construction and operational phase. 
The purpose is to outline the basis and 
extent of potential impacts so as to 
guide further detailed analysis. 
Detailed revision and analysis of the 
potential impacts are discussed in 
subsequent sections. 

The extent of potential impacts as a 
result of the construction and 
operation of the SEZ is diverse and 
across multiple core themes. The core 
themes under which potential 
qualitative impacts are identified 
consist of: 

• Impacts on the local 
and/or regional 
economy, 

• Impacts on local 
communities, 

• Impacts on the local 
labour force, 

Qualitative 
Impact 
Themes

Local / 
Regional 
Economy

Local 
Communities

Labour Force

Natural 
Environment

Infrastructure 
and Utilities

Property 
Market

Diagram 6-9: Core Themes of the Qualitative Impact Analysis 
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• Impacts on the natural environment, 

• Impacts on local infrastructure and utility services, and 

• Impacts on the local property market. 

C
O

N
ST

R
U

C
TI

O
N

 P
H

A
SE

 IM
P

A
C

T
S 

 
Local / Regional Economy 

 
Labour Force 

 
Infrastructure and Utilities 

• Increased demand for products and services 
(e.g. housing, health care, education, shopping 
/ retail) 

• Short to medium term employment opportunities • Increased pressure on road infrastructure 

• Potential local construction sector value chain 
limitations to contribute to construction phase 

• Potential mismatch between local skills and skills 
required during construction phase 

• Increased pressure on the provision of utilities 

• Opportunity to expand local businesses • Import of labour 
• Distribution to normal flow of community and 

commercial activities 

 
Local Communities 

 
Natural Environment 

 
Property Market 

• Temporary increased household income growth • Potential loss of area's visual appeal 
• Negative market value growth of properties 

bordering SEZ 

• Increased demand for social services 
• Industrial activities introduced to natural 

environment 
• Temporary increase in demand for various land 

uses 

• In-migration of employment seekers • Pollution and carbon emissions • Potential growth of informal settlements 

• Safety and security   

 • Relocation of affected communities   

 

O
P

ER
A

TI
O

N
A

L 
P

H
A

SE
 

IM
P

A
C

T
S 

 
Local / Regional Economy 

 
Labour Force 

 
Infrastructure and Utilities 

• Sustained demand for products and services 
(e.g. housing, health care, education, shopping 
/ retail) 

• Medium to long term employment opportunities • Sustained pressure on road infrastructure 

• Potential local business limitations to contribute 
to operational phase required inputs 

• Potential mismatch between local skills and skills 
required during operational phase 

• Sustained pressure on the provision of utilities 

• Local business growth due to growing 
communities and SEZ operations 

• Opportunity for skills development in local 
communities 

• Disruption to normal flow of community and 
commercial activities 

• Opportunity for downstream value-chain 
business growth and linkages • Import of labour  

• Regional economy diversification   
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• Opportunity to attract local and foreign 
investment 

  

• Linkages to national SIP projects and areas   

 
Local Communities 

 
Natural Environment 

 
Property Market 

• Sustained household income growth • Potential loss of area's visual appeal 
• Negative market value growth of properties 

bordering SEZ 

• Increased demand for social services • Pollution and carbon emissions 
• New development activity could spur increased 

property prices in local markets 

• In-migration of employment seekers • Potential influence on local tourism activities 
• Additional municipal income generated (property 

taxes, services, etc) as a result of new 
developments 

• Safety and security  • Sustained demand over the medium term for new 
development (i.e. residential, retail, etc) 

• Social investment by SEZ into local communities  • Potential continued growth of informal 
settlements 

   

Figure 6-102: Summary of Construction and Operational Phase Qualitative Impacts 

Source: DEMACON, 2019 

During the construction and operational phase the local and regional 
economy and, the various sectors in the economy, can benefit from 
construction and operational activities by means of increased 
demand for products and services. 

Limitations may be found in the provision of products and services 
due to limited capacity in the local economy (especially when 
considering intermediate products produced by the secondary 
economic sector). 

Increased short-term and sustained long-term demand could 
provide an opportunity for existing businesses to expand or new 
businesses to be developed. The operation of the SEZ could further 

lead to agglomeration by means of encouraging downstream value-
chain business development and the creation of a more diversified 
local and regional economy. Inadvertently, this may lead to 
increased employment opportunities for the local labour force. 

The local labour force could benefit from new employment 
opportunities created by the SEZ (i.e. in excess of 47 000 locally 
sourced employment opportunities). A mismatch of local skills may 
exist between the local labour force and the construction and 
operational phases of the project thus requiring either skills 
development of the local area or the import of labour from outside 
the local labour pool. 
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Due to the influx of workers, prospective workers and construction 
operations, strain could be placed on the existing infrastructure of 
the local area. 

Increased light and heavy vehicle as well as rail movement could 
require that existing transportation infrastructure be maintained 
more periodically whilst the established normal flow of people in the 
local area may be changed as a result of an increased number of 
vehicles on local roads. 

In a similar fashion, the operational phase of the project could 
generate similar impacts due to an additional 53 800 labourers 
employed over the medium- to long-term at the SEZ. 

The provision of basic services, i.e. water, electricity, sanitation etc., 
could also be influenced due to the increased number of people in 
the area as well as demand generated by the SEZ. Existing 
infrastructure, if not maintained or under existing pressure, could be 
overloaded due to the sudden increased demand. 

Local communities could largely benefit as a result of employment 
opportunities. Although the unemployment rate in the Musina host 
municipality is low compared to the Makhado host municipality (30% 
unemployment), income generated by households are low and a 
sizeable portion of households (30% to 55%) live below the food 
poverty line. The employment of local labour, if appropriately skilled 
for construction or operational activities, could provide local 
communities with increased household incomes over the short- to 
medium-period. In effect, the increased buying power of local 
communities could benefit local businesses through increased 
demand for products and services. 

The prospect of employment opportunities during the construction 
and operation of the SEZ could lead to in-migration of domestic and 
foreign employment seekers. The in-migration of population beyond 
that of the economy’s capacity could lead to over population in the 
area and the settlement of migrants into informal settlements and 
other low-cost housing options. The influx of population could 
further lead to safety and security concerns. 

The introduction of industrial activities in a predominantly rural area 
could negatively impact on the natural environment. The SEZ is 
located on more than 8 000 hectares of land and the establishment 
of the SEZ would lead to a permanent change in the local 
environment and could negatively affect local tourism businesses. 
Even though the tourism sector of the host municipalities is relatively 
small (1% to 1.5% of total economic output), the importance of these 
industries as sustainable sources of income is paramount. The 
impact on tourism industries would be permanent in that the SEZ 
would decisively change the natural environment and tourist 
facilities in close proximity to the SEZ could lose future customers. 

It should be noted that although the impact on the tourism industry 
could lead to diminished customers, business tourism may increase. 
Business tourist would not necessarily be able to plug the deficit of 
revenue lost from leisure tourist because typically leisure tourist 
resides at a facility for a series of nights while business tourists are 
inclined to undertake day-trips.  

The extent of the SEZ as well as the heavy industrial character of 
operations would further generate pollution and carbon emissions 
concerns. The completed SEZ would further influence the visual 
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appeal of the local area and influence tourism activities in the 
immediate surroundings. 

The SEZ, through its major contribution to employment in the area, 
could influence the immediate and surrounding property markets. 
The number of people employed by the SEZ as well as opportunity 
seekers can generate additional demand for further development of 
major nodes such as Musina and Makhado and nearby local 
communities. New developments in this regard could consider new 
residential properties, retail activities, supportive business activities 
such as offices, social services such as healthcare, schools and 
recreation and other industrial activities. 

The development of new properties outside the SEZ would be 
beneficial to local government through increased property taxes and 
sale of utilities. New developments not within the SEZ also allow for 
growth in local property prices due to modern and updated property 
developments. Properties bordering the SEZ may experience a 
negative impact on the market related values due to their proximity 
to heavy industrial activities. The following tables provide a more 
detailed analysis of the impacts identified and discussed above. 
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QUALITIVE CONSTRUCTION PHASE IMPACTS 

Table 6-93: Qualitative Construction Phase Impacts 

Impact Impact Description 
Status of 
Impact 

Impact Significance Prior to Mitigation 

Mitigation Measures 
Impact 
Significance Post 
Mitigation 
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Increased demand for 
products and services 
from local businesses 
(e.g. retail, 
entertainment, 
accommodation, 
construction, etc) 

 
The increase in people undertaking 
construction efforts may increase the 
demand for business goods and services. 
The effect is both positive and negative in 
the sense that increased demand may lead 
to an expansion of economic opportunities, 
but also could create an over-supply of 
business services. 
 

     
35 

Medium 

 
Ensure that procurement from local businesses 
are prioritised during the construction phase in 
order to enhance local economic development. 

High 

Local construction 
sector value chain 
limitations 

 
The commencement of construction 
activities at the SEZ would require 
extensive inputs in the form of materials, 
equipment, labour, etc. The local 
construction industry value chain may be 
limited in the supply of materials, 
equipment, labour etc. Procurement of 
inputs necessary to complete construction 
activities may have to be imported from 
other established economic regions in 
South Africa (example: Gauteng) 
 

     
20 

Medium 

 
Encourage value chain development between 
local construction industry orientated businesses 
and established suppliers. 
 

Medium 

 
Opportunity to expand 
local businesses through 
production, capacity and 
sales (e.g. construction, 
manufacturing, retail, 
etc.) or the 
establishment of new 
businesses 
 

 
The productivity and profitability of local 
and new business would benefit from 
increased people and buying power. 
 

     
45 

Medium 

 
Ensure that procurement from local businesses 
are prioritised during the construction phase in 
order to enhance local economic development. 

High 
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Impact Impact Description 
Status of 
Impact 

Impact Significance Prior to Mitigation 

Mitigation Measures 
Impact 
Significance Post 
Mitigation 

Ex
te

n
t 

D
u

ra
ti

o
n

 

M
ag

n
it

u
d

e 

P
ro

b
ab

ili
ty

 

Si
gn

if
ic

an
ce

 

Short- to medium-term 
employment 
opportunities 

 
Construction activities would provide new 
employment opportunities in the local 
economy and in effect contribute toward 
household livelihoods. 
 
 

     
45 
High 

 
Local labour should be prioritised for available 
employment opportunities. A coordination effort 
should be undertaken between contractors and 
local community representatives to ensure 
beneficial opportunities for local communities as 
well as ensure efficient construction operations. 
 

High 

 
Potential mismatch 
between local skills and 
skills required during the 
construction phase 
 

 
Employment in elementary occupations 
such as construction in the host 
municipality account for between 0.7% and 
1.2% of labour thus indicating that a 
potential mismatch may exist between 
local labour and SEZ construction 
requirements. 
 

     
28 

Low - Medium 

 
In order to prevent a mismatch of skills during the 
construction phase construction phase, the 
municipality could focus on: 
✓ Generic skills training, 
✓ Targeted training in specific skills, 
✓ Targeted training for specific skills shortages, 

or 
✓ Training in firm-specific skills in/by 

companies 
Pro-active skills mismatch prevention could focus 
on training of employed and unemployed persons 
through skills development programmes targeting 
specific sectors at TVET and other colleges. 

Medium 

 
Import of labour 
 

 
Due to the limited availability of skilled 
labour necessary to undertake construction 
efforts, the temporary import of skilled 
labour to the area to complete 
construction activities may be required. 
 

     
24 

Low - Medium 

 
In order to prevent the import of labour due to 
insufficient skills in the local labour force, focus 
should be given to skills training in the local 
community. 
 
Employment during the construction phase should 
also be focused on local procurement as far as 
possible. 
 
Additionally, should the import of labour from 
outside the current labour pool be necessary, the 
focus should be temporary imports until such time 

Low 
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Impact Impact Description 
Status of 
Impact 

Impact Significance Prior to Mitigation 

Mitigation Measures 
Impact 
Significance Post 
Mitigation 
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that the local labour force has sufficient skills to 
undertake construction activities. 
 

Increased pressure on 
road and rail 
infrastructure 

 
The sudden increase in people, primarily 
contractors undertaking construction and 
local job seekers, would place added 
pressure on existing road and rail 
infrastructure and so increase the need for 
periodic maintenance and/or upgrades. 
 

     
40 

Medium 

 
Ensure continuous maintenance of the primary 
transport routes and railway networks in order to 
provide fully functional and efficient travelling 
between origin locations and the SEZ. 
 
Due consideration could be given to the 
implementation of temporary shuttling services 
between contractor housing locations and the 
development site. The shuttling service would 
assist in minimizing contractor movement 
between origin and destination areas. 
 

Low 

Increased pressure on 
the provision of utilities 
(e.g. electricity, water, 
sanitation, etc.) 

 
The sudden increase in people, primarily 
contractors undertaking construction and 
local job seekers, would place added 
pressure on existing services and so 
increase the need for maintenance or 
service provision expansion. 
 
The construction of the SEZ would also 
place addition strain on the existing utilities 
sector (especially water provision). 
 

     
35 

Medium 

 
Proper planning in regard to the accessing of 
essential services for the construction of the SEZ 
should be undertaken. Research into other 
sources of existing services should be undertaken 
in order to provide alternative measures for 
accessing services. 
 

Low 

Disruption to normal 
flow of community and 
commercial vehicles 
(traffic) 

 
An increase in contract workers and 
operations would cause disruptions in the 
normal flow and movement of traffic in the 
surrounding and local communities. 
Disruptions would not be isolated to 
private vehicle use, but also commercial 
vehicles. 
 

     
28 

Low - Medium 

 
Establish working hours that would assist with 
mitigating local community impacts and ensure 
operational efficiency. 
 
Avoid heavy trucks during peak traffic hours. 
 
The provision of adequate and strategically 
positioned traffic warning signs. 

Low 
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Impact Impact Description 
Status of 
Impact 

Impact Significance Prior to Mitigation 

Mitigation Measures 
Impact 
Significance Post 
Mitigation 
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Roads used for construction purposes should be 
maintained. 
 
Construction movement activities should be 
mitigated to ensure that construction efforts do 
not influence surrounding property owner 
operations. 
 

Temporary increase of 
household income 

 
Due to the availability of jobs during the 
construction phase, income generated by 
households could increase. 
 
It should be noted that the increase of 
household income would be temporary 
(i.e. short to medium term – 1 to 10 years – 
during the construction phase). 
 

     
45 

Medium 

 
By procuring local communities for employment, a 
rise in household income would be created and 
directly affect the livelihood of local communities. 
The procurement of local labourers would be 
dependant on the availability of necessary skills. 
 

Medium - High 

 
Increased demand for 
social services 
 

 
Social services (e.g. healthcare, policing, 
postal services, etc) demand would be 
influenced by an influx of people to the 
area. This could place strain on existing 
services. 
 

     
28 

Low - Medium 

 
Local authorities in conjunction with the SEZ 
should undertake appropriate studies to 
determine the possible extent of demand 
generated during the construction phase for social 
services. 
 
Sufficient knowledge regarding potential short-
falls could allow for the implementation of 
additional services for accommodate short-term 
demand as well as function as mitigation 
measures for medium- to long-term demand. 
 

Low - Medium 

 
In-migration of 
employment seekers 
 

 
The prospect of employment opportunities 
in the Musina-Makhado area would attract 
potential labour force participants from the 

     
35 

Medium 

 
To mitigate the effects of large-scale in-migration 
to the project are, necessary planning and 
research should be undertaken. 
 

Medium 
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Impact Impact Description 
Status of 
Impact 

Impact Significance Prior to Mitigation 

Mitigation Measures 
Impact 
Significance Post 
Mitigation 
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broader area as well as from bordering 
supporting municipalities. 
 
Migrants may also originate from nearby 
Zimbabwe and Botswana. Cross-border 
migrants could consist of legal and illegal 
opportunity seekers and may impact on 
the sourcing of labour from local domestic 
markets due to the less expensive nature 
of foreign workers.  
 
In the event that labour must be sourced 
from outside the local area, these migrants 
could be viewed as temporary. 
 

A local migration plan undertaken by local 
government and the SEZ should be done in order 
to project and identify the potential size of 
migration to the area, potential locations for 
settlement and the additional strain placed on the 
local economy, services and infrastructure. 
 
The migration plan should be done in conjunction 
to spatial planning policies of local government in 
order to ensure sustainable and efficient spatial 
remedies and objectives. 
 

 
Relocation of affected 
communities 
 

 
To some degree households reside within 
the project site and would require 
relocation to another area in order for 
construction activities to be undertaken. 
 
Communities that reside within the 
potential zone of pollution (noise and air) 
would also require relocation. 
 
The relocation of community’s impacts on 
existing livelihoods, the ense of community 
and inadvertently requires additional 
capital expenditure to relocate 
communities and to provide the level of 
livelihood previously held. 
 

     
35 
High 

 
In order to ensure that people are not worse off 
after the relocation an authority approved 
process needs to be established with the 
stakeholders, which will involve establishing their 
current needs and expectations. 
 
On the basis of this information an ongoing 
development plan should be established, which 
ensures that people's quality of life is 
equal and or better than before the resettlement. 
Economic upliftment needs to be an important 
focus of such plan. 
 
The implementation of the plan should be the 
responsibility of both the SEZ and LEDA and 
should be independently audited. 
 
Continued consultation and negotiation with the 
relocated communities is needed. 
 

Low - Medium 
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Impact Impact Description 
Status of 
Impact 

Impact Significance Prior to Mitigation 

Mitigation Measures 
Impact 
Significance Post 
Mitigation 
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A plan to monitor and evaluate people's living 
conditions and to address unforeseen problems 
should be set up. 

 
Safety and security 
 

 
An influx of population either employed or 
looking for employment, may lead to 
increased crime activity. 
 
Opportunity seekers that do not acquire 
employment may turn to crime and in turn 
influence local community safety. 
 
The introduction of persons outside the 
local labour market (i.e. sourcing from 
other provinces for instance) could 
introduce a criminal element. 
 
Additionally, contractors undertaking 
construction of the SEZ may also, due to 
bad behaviour, influence community safety 
through inappropriate actions. 
 

     
18 

Medium 

 
Working hours should be kept to day-light hours. 
 
Appointment of security services at the 
construction site. 
 
Implement necessary health and safety standards 
and procedures. 
 
Ensure local law enforcement monitors local 
communities for increased crime related to the 
construction of the SEZ.  
 

Low - Medium 

 
Potential loss of area’s 
visual appeal 
 

 
The construction process would detract 
from the visual quality of the rural area as 
is.  
 

     
60 

Medium - High 

 
 
In order to minimize the effects of visual appeal 
loss, design initiatives could seek to create a 
buffer zone between the border of the project site 
and surrounding areas in order to distance 
undesirable view points from onlookers. 
 
Natural environmental features such as trees 
could be utilised to maximise visual appeal from 
major transport routes and other view points. 
 
Other measures may include: 
✓ Careful attention must be given to the siting 

and design of all buildings. 

Medium - High 
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Impact Impact Description 
Status of 
Impact 

Impact Significance Prior to Mitigation 

Mitigation Measures 
Impact 
Significance Post 
Mitigation 
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✓ Screening vegetations should be used 
wherever possible. 

✓ Temporary roads and construction sites must 
be clearly demarcated and rehabilitated. 

 

 
Introduction of 
industrial activities to 
natural environment 
 

 
The construction of industrial activities 
would create long-term changes to the 
natural environment of the proposed 
development site. .  
 

     
60 

Medium - High 

 
As a result of constructing the Musina-Makhado 
SEZ, natural environment will be lost and replaced 
by industrial activities. 
 
The design of the SEZ should seek to incorporate 
green spaces as part of the project area. 
 

High 

 
Pollution and carbon 
emissions 
 

 
As a result of the manufacturing nature of 
the SEZ and the construction of said 
activities the production of air, ground and 
noise pollution is high.  
      

60 
Medium - High 

 
Considerations for mitigating the effects of 
pollution generated by the SEZ would be to keep 
the SEZ aligned to the carbon emissions tax 
implemented by the South African Government. 
 
Additionally, all plant and equipment should be 
kept in good working condition. Traffic flow and 
movement should be planned for efficiency in 
order to minimise vehicle pollution. 
 

Medium - High 

 
Impact on market value 
growth of properties 
bordering the SEZ and in 
local communities. 

 
Due to the construction of industrial 
manufacturing activities, the market value 
of farms surrounding the SEZ may 
decrease. 
 
Alternatively, the growth of local 
communities and increased demand for 
residential land uses, amongst other land 
uses, property markets in major towns and 
settlements may benefit to increase in 
value and trade. 

     
40 

Medium 

The undertaking of construction activities is 
expected to negatively impact on surrounding 
property market values. It is essential that 
construction efforts do not influence the 
environmental or working environment of local 
farms.  

Medium 
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Impact Impact Description 
Status of 
Impact 

Impact Significance Prior to Mitigation 

Mitigation Measures 
Impact 
Significance Post 
Mitigation 
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Increased demand for 
various land uses 

 
The construction of the SEZ may lead to 
increased demand to develop land uses 
such as residential, retail and commercial 
activities in expectation of future demand 
once operations start. 
 

     
32 

Medium 

Perceived future demand for land uses due to the 
construction of the SEZ and eventual operation 
would influence the undertaking of 
developmental activities in the Musina and 
Makhado area. It is essential that coordination 
between the SEZ and local authorities be 
undertaken to ensure that appropriate 
developmental activities are undertaken that 
compliment and service the SEZ.  

Medium – High 

 
Potential growth of 
informal settlements 

 
Due to the limited development activity in 
Musina and Makhado and the limitations 
of the local authorities to implement 
government sponsored housing, the 
growth of and establishment of new 
informal settlements and backyard 
dwellings may occur. Also, the proximity of 
traditional authorities to the SEZ may lead 
to increased land demand from job-
seekers. 
 

     
44 

Medium 

Due to the prospect of employment 
opportunities, in-migration to the area is 
expected. In-migration may lead to an oversupply 
of labour and opportunity seekers not employed 
may remain in the area to capitalise on other 
opportunities. 
 
It is thus essential that forward planning by the 
SEZ and local authorities be undertaken to 
minimize the effects of informal settlement 
establishment either close to the SEZ or in major 
towns such as Musina and Makhado.  

Medium - High 

Source: DEMACON, 2019 
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QUALITIVE OPERATIONAL PHASE IMPACTS 

Table 6-94: Qualitative Operational Phase Impacts 

Theme Specific Impact and Description 
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MITIGATION MEASURE 
Impact 
Significance Post 
Mitigation 

 
Sustained demand for 
products and services 
from local businesses 
(e.g. retail, 
entertainment, 
accommodation, 
construction, etc) 

 
The steady increase of population and 
households due to the ramping of 
operations at the SEZ would create 
continuous and sustained demand for 
business services. 
 
 
 
 
 

     
55 

Medium - High 

 
Ensure that procurement from local businesses 
are prioritised during the operational phase in 
order to enhance local economic development. 
 
 

High 

 
Limited capacity by local 
businesses to fulfil 
additional sustained 
demand 

 
Due to an increase in population, 
manufacturing activities and other 
economic sector growth, demand for 
products and services may initially not be 
fulfilled by the existing business 
community. 
 
Over time the local business environment 
may grow to accommodate the new level 
of demand generated. 
  

     
50 

Medium - High 

 
Should local business not be able to sufficient 
supply the SEZ, businesses in the broader area 
should be identified as potential suppliers. This 
will allow for greater economic development 
beyond that of the host municipalities. 
 
Pro-active planning should be undertaken to 
identify potential growth catalysts for the local 
economy to service demand. Additionally, an 
investor friendly and conducive local business 
environment should be created to accommodate 
new development. 
 

Low - Medium 
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MITIGATION MEASURE 
Impact 
Significance Post 
Mitigation 

 
Growth in number of 
local businesses and 
business output due to 
growing communities 
and SEZ operations. 

 
The number of local businesses as well as 
the output generated by these businesses 
may increase due to growing and sustained 
demand. 
 
The growth of local businesses as well as 
newly established businesses would 
increase the economic output of the local 
and regional economy and in effect spur 
growth. 
 

     
45 

Medium 

 
Ensure that procurement from local businesses 
are prioritised during the construction phase in 
order to enhance local economic development. 

High 

 
Opportunity for 
downstream value-
chain business growth 
and linkages 

 
Due to the specific nature of the Musina-
Makhado SEZ, further downstream value-
chain business growth could be achieved. 
 
The refinement of semi-finished output 
from the SEZ could be undertaken in a 
range of final outputs specific to the 
construction, vehicle, appliance, etc 
manufacturing sectors. 
 

     
33 

Medium 

 
Possible supporting industries could be identified 
throughout the Limpopo, Mpumalanga Gauteng 
and North-West Provinces that could potentially 
form part of down-stream value additions. 
 
Wider economic region regions such as the 
Western Cape, Eastern Cape and KwaZulu-Natal 
can also undergo business identification, but 
measures for sufficient linkages should be put in 
place. 
 

High 

 
Diversification of the 
regional economy 
 

 
The addition of specialised manufacturing 
activities in the SEZ provides for the 
diversification of the regional and local 
economies and subtracts from the 
dependence on one or two major 
economic sectors for economic growth. 
      

52 
Medium - High 

 
The operation of SEZ activities in the metallurgical 
manufacturing sector could provide the 
opportunity for diversification of the local 
economy beyond its current form. 
 
The encouragement and facilitation of new 
businesses that either support or adds value to 
SEZ operations will allow for economic growth and 
the increase of employment opportunities. 
 
The encouragement of new business development 
could be facilitated by means of incubators and 
local government initiatives in collaboration with 
the SEZ. 

High 
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MITIGATION MEASURE 
Impact 
Significance Post 
Mitigation 

 

 
Opportunity to attract 
additional foreign and 
domestic investment to 
the Musina-Makhado 
area 

 
Investment by businesses locally and 
foreign would enhance the growth and 
development of the local economy. 
 

     
50 

Medium - High 

 
The SEZ has procured foreign direct investment as 
part of the start-up of the project. Further FDI 
could be facilitated through the successful 
implementation of planned initial projects. 
 
Buy-in from local established and new 
metallurgical operators could also be facilitated in 
order to drive completion and expansion of the 
SEZ. 
 

High 

 
Linkages to national SIP 
projects and areas 

 
The Strategic Infrastructure Projects 
otherwise known as SIPs as part of the 
national Infrastructure Plan seeks to unlock 
economic opportunities through 
infrastructure investment. 
 
The Musina-Makhado SEZ is well 
positioned in regard to the SIP1 and SIP 17. 
SIP 1 is focused on unlocking the northern 
mineral belt while SIP 17 seeks regional 
integration between South Africa and other 
SADC nations through logistics corridors. 
 
The SEZ is positioned to form part of the 
beneficiation value-chain of the mining 
sector of the northern mining belt, whilst 
also being strategically positioned along 
the N1 highway corridor. 
 

     
65 
High 

 
Because of the SIP 1 focus to promote and unlock 
mineral resources in the northern mining belt, the 
SEZ is strategically positioned to form part of the 
mineral beneficiation value chain. 
 
The SEZ should seek to obtain project specific raw 
material inputs from multiple service providers in 
order to encourage cross-platform growth of the 
mining industry. 
 
Appropriate linkages with road and rail corridors 
should be facilitated to allow for the effective 
movement of cargo between the origin and 
destination areas. 
 
Cross border trade and export of products could 
be enhanced by the N1 highway corridor and 
linkages to major ports. 
 

High 

 
Medium- to long-term 
employment 
opportunities 

 
Operations at the SEZ will generate direct 
and indirect job opportunities within and 
outside the SEZ, as well as within and 
outside the value-chain. 
 

     
50 

Medium - High 

 
Local people should be prioritised for available 
employment opportunities. A coordination effort 
should be undertaken between contractors and 
local community representatives to ensure 
beneficial opportunities for local communities as 
well as ensure efficient construction operations. 

High 
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MITIGATION MEASURE 
Impact 
Significance Post 
Mitigation 

 

 
Potential mismatch 
between local skills and 
skills required during 
the operation phase 
 

 
Employment in elementary occupations 
such as manufacturing labourers in the 
host municipalities account for between 
2.5% and 4.1% of skilled labour thus 
indicating that a potential mismatch may 
exist between local labour and SEZ 
operational requirements. 
 

     
28 

Low - Medium 

 
To prevent a mismatch of skills during the 
operational phase, programmes should be created 
that undertake either of the following:Generic 
skills training, 
✓ Targeted training in specific skills, 
✓ Targeted training for specific skills shortages, 

or 
✓ Training in firm-specific skills in/by 

companies 
Pro-active skills mismatch prevention could focus 
on training of employed and unemployed persons 
through skills development programmes targeting 
specific sectors at TVET and other colleges. 
 

Medium 

 
Opportunity for skills 
development in local 
communities 
 

 
Increase of skilled labour to undertake 
operations at the SEZ. 
 

     
40 

Medium 

 
The SEZ, in conjunction with local authorities and 
the Limpopo Eco-Industrial Park, could facilitate 
industry specific skills development through 
training facilities. 
 
It increases in skills would be beneficial to down-
stream value addition, the manufacturing of the 
province and country as a whole and the 
encouragement of new business development. 
 

High 

 
Import of labour 
 

 
Due to the limited availability of skilled 
labour necessary to undertake operational 
efforts, the import of skilled labour to the 
area to undertake operation activities may 
be required. 
 
According to the Internal Master Plan 
(August 2019), on average 11% of 
employed persons at the SEZ are to be 
sourced from the Chinese labour market. 

     
55 

Medium - High 

 
In order to prevent the import of labour due to 
insufficient skills in the local labour force, focus 
should be given to skills training in the local 
community. 
 
Employment during the operational phase should 
also be focused on local procurement as far as 
possible. Skills mentorship programmes could be 
initiated to allow for local labourers to gain 
necessary skills during training and obtain 
employment in the SEZ. 

Low - Medium 
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MITIGATION MEASURE 
Impact 
Significance Post 
Mitigation 

Thus, imposing a minor import of labour to 
the local economy. 
 

 
Additionally, should the import of labour from 
outside the current labour pool be necessary, the 
focus should be temporary imports until such time 
that the local labour force has sufficient skills to 
undertake construction activities. 
 

 
Sustained pressure on 
road and rail 
infrastructure 

 
The operation of the SEZ would create 
sustained attraction of job-seekers. 
Additionally, day-to-day operations by the 
SEZ would also increase the use of 
infrastructure (e.g. roads, rail, etc) 
 

     
55 

Medium - High 

 
Sustained pressure on existing infrastructure 
would require continuous maintenance and 
upkeep, especially roads frequented by heavy 
vehicles. 
 

Medium-High 

 
Sustained pressure on 
the provision of utilities 

 
The increase of workers employed at the 
SEZ would continue to place strain on local 
service delivery infrastructure to 
accommodate population, household and 
business growth. 
 

     
50 

Medium - High 

 
Proper planning in regard to the accessing of 
essential services for the operation of the SEZ 
should be undertaken. Research into other 
sources of existing services should be undertaken 
in order to provide alternative measures for 
accessing services. 
 

Medium 
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MITIGATION MEASURE 
Impact 
Significance Post 
Mitigation 

 
Disruption to normal 
flow of community and 
commercial activities 

 
An increase in new employees as well as 
commercial logistics at the SEZ during 
operations would cause disruptions in the 
existing flow and movement of traffic in 
the surrounding and local communities. 
 

     
36 

Medium 

 
Establish working hours that would assist with 
mitigating local community impacts and ensure 
operational efficiency. 
 
Avoid heavy trucks during peak traffic hours. 
 
The provision of adequate and strategically 
positioned traffic warning signs. 
 
Roads used for day-to-day operations should be 
maintained. 
 
Day-to-day operation movement patterns should 
be mitigated to ensure that construction efforts 
do not influence surrounding property owner 
operations. 
 

Low 

 
Sustained household 
income growth 

 
Employment generated by the SEZ directly 
and indirectly will provide increased 
household incomes and livelihood 
improvement. 
 
The impact may last the duration of the 
operation of the SEZ, unless downsizing is 
to occur – where households that may 
have had a steady monthly income may 
lose this income. 
 

     
45 

Medium 

 
By procuring local communities for employment, a 
rise in household income would be created and 
directly affect the livelihood of local communities. 
 
Increased consumer spending will also benefit 
local businesses and encourage business 
development and growth. 
 

High 

 
Increased demand for 
social services 
 

 
Social services (e.g. healthcare, policing, 
postal services, etc) demand would be 
influenced by a continued influx of people 
to the area. This would require that the 
provision of social services be expanded. 
 

     
28 

Medium 

 
Local authorities in conjunction with the SEZ 
should undertake appropriate studies to 
determine the possible extent of demand 
generated during the construction phase for social 
services. 
 
Sufficient knowledge regarding potential short-
falls could allow for the implementation of 
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MITIGATION MEASURE 
Impact 
Significance Post 
Mitigation 

additional services for accommodate short-term 
demand as well as function as mitigation 
measures for medium- to long-term demand. 
 

 
In-migration of 
employment seekers 
 

 
The prospect of employment opportunities 
in the Musina-Makhado area would attract 
potential labour force participants from the 
broader area as well as from bordering 
supporting municipalities. 
 
Migrants may also originate from nearby 
Zimbabwe and Botswana. Cross-border 
migrants could consist of legal and illegal 
opportunity seekers and may impact on the 
sourcing of labour from local domestic 
markets due to the less expensive nature of 
foreign workers.  
 
Due skills limitation in the local area, skilled 
labour imports from other domestic or 
international markets are possible. 
 

     
40 

Medium 

 
To mitigate the effects of large-scale in-migration 
to the project are, necessary planning and 
research should be undertaken. 
 
A local migration plan undertaken by local 
government and the SEZ should be done in order 
to project and identify the potential size of 
migration to the area, potential locations for 
settlement and the additional strain placed on the 
local economy, services and infrastructure. 
 
The migration plan should be done in conjunction 
to spatial planning policies of local government in 
order to ensure sustainable and efficient spatial 
remedies and objectives. 
 

Medium 

 
Safety and security 
 

 
An influx of population either employed or 
looking for employment, may lead to 
increased crime activity. 
 
Opportunity seekers that do not acquire 
employment may turn to crime and in turn 
influence local community safety. 
 
The introduction of persons outside the 
local labour market (i.e. sourcing from 
other provinces for instance) could 
introduce a criminal element. 

     
18 

Low - Medium 

 
Working hours should be kept to day-light hours. 
 
Appointment of security services at the 
construction site. 
 
Implement necessary health and safety standards 
and procedures. 
 
Ensure local law enforcement monitors local 
communities for increased crime related to the 
construction of the SEZ.  
 

Low - Medium 

  
Due to the potential stimulus that the 
Musina-Makhado SEZ could generate in the 

     
50 

Medium - High 
 
The SEZ, due to its proximity to local communities 
and strategic location could actively contribute to 

High 
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MITIGATION MEASURE 
Impact 
Significance Post 
Mitigation 

Social investment by the 
SEZ into local 
communities 
 

local, regional and national economy, social 
investment by the SEZ into local 
communities is necessary to ensure long-
term sustainability of the SEZ and local 
communities. 
 

the social-economic development of local 
communities. 
 
The design of community investment plans could 
generate opportunities to improve local 
community livelihoods and encourage socio-
economic development. 
 
Community investment could be focused on 
education, skills development, the assistance of 
vulnerable and indigent communities, 
infrastructure investment and social services 
investment. 
 

 
Potential loss of area’s 
visual appeal 
 

 
The completion and operation of the SEZ 
would detract from the visual quality of the 
rural area.  
 

     
55 

Medium - High 

 
In order to minimize the effects of visual appeal 
loss, design initiatives could seek to create a 
buffer zone between the border of the project site 
and surrounding areas in order to distance 
undesirable view points from onlookers. 
 
Natural environmental features such as trees 
could be utilised to maximise visual appeal from 
major transport routes and other viewpoints. 
 
Other measures may include: 
✓ Landscaping of all cut slopes should be 

undertaken. 
✓ Transport corridors should be planned so that 

they have as small a visual impact as possible, 
e.g. the pipeline and conveyor structure 
should be combined. 

✓ Careful attention must be given to the siting 
and design of all buildings. 

✓ Screening vegetations should be used 
wherever possible. 

 

Medium 

  
     50  

Medium 
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MITIGATION MEASURE 
Impact 
Significance Post 
Mitigation 

Potential influence on 
local tourism activities 
 

The abundance of game farms and leisure 
activities adjacent and close to the Musina-
Makhado SEZ could impact on the 
desirability of these tourist destinations. 
The loss of visual appeal coupled with 
potential pollution and heavy traffic flow 
are factors negatively impacting on tourism 
activities. 
 

Medium - High The mitigation of visual appeal and pollution 
initiatives are essential in maintaining tourism 
related industries. 
 
In cooperation with local tourism agencies and 
operators, the SEZ should seek to appropriately 
plan and identify the extent of impacts and create 
a long-term mitigation strategy. 
 

 
Pollution and carbon 
emissions 
 

 
As a result of the manufacturing nature of 
the SEZ the production of air, ground and 
noise pollution is high.  
 
The operation of the SEZ would also be one 
of the single greatest carbon emissions 
contributors in the country thus negatively 
affecting the country’s commitment to 
lower carbon emissions. 

     
65 
High 

 
Considerations for mitigating the effects of 
pollution generated by the SEZ would be to keep 
the SEZ aligned to the carbon emissions tax 
implemented by the South African Government. 
 
Additionally, all plant and equipment should be 
kept in good working condition. Traffic flow and 
movement should be planned for efficiency in 
order to minimise vehicle pollution. 
 

Medium - High 

 
Impact on market value 
growth of properties 
bordering the SEZ 

 
During the operational phase of the SEZ, 
surrounding farm market value prices could 
stabilize, but could be devalued due to the 
proximity to heavy industrial activity. 
 
Alternatively, the growth in local 
communities and increased demand for 
residential land uses, amongst other land 
uses, property markets in major towns and 
settlements may benefit and increase in 
value and trade. 
 

     
50 

Medium - High 

 
The heavy industrial nature of operations at the 
SEZ, coupled with potential air pollution, is 
expected to negatively impact on surrounding 
property market values. It is essential that 
operations do not influence the environmental or 
working environment of local farms.  Low - Medium 

 
Sustained demand over 
the medium- to long-
term for new 
development (i.e. 
residential, retail, etc.) 

 
Due to the increased demand by new 
households, the growth of developmental 
activity should be undertaken to satisfy 
demand. 
 

     
36 

Medium 

 
Operation of the SEZ and in-migration to the 
Musina-Makhado area will create increased 
demand for multiple land uses, i.e. residential, 
retail, business and industrial. 
 

High 
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MITIGATION MEASURE 
Impact 
Significance Post 
Mitigation 

It is essential that coordination between the SEZ 
and local authorities be undertaken to ensure that 
appropriate developmental activities are 
undertaken that compliment and service the SEZ.  
 

 
Additional municipal 
income generated 
(property taxes, 
services, etc.) as a result 
of new developments 

 
The construction of new developments in 
local nodes, close to the SEZ and in other 
communities contribute toward the 
revenue base of the Musina-Makhado host 
municipalities. 
 
Increased revenue generated by local 
authorities can assist with improved service 
delivery in local communities and allow for 
the implementation of programmes, 
initiatives and projects that could support 
local economic development parallel to 
and in support of the SEZ. 
 

     
44 

Medium 

 
The local authorities of Musina and Makhado 
should streamline the town planning application 
process in order to encourage new developers to 
undertake construction activities. 
 
Spatial planning by local authorities should also be 
undertaken to identify appropriate locations for 
development so as to ensure sustainable and 
efficient urban growth in line with SEZ 
requirements. 
 
Effective forward planning would enable sufficient 
bulk services planning. 
 
Effective service delivery coupled with new 
development initiatives could actively contribute 
to the rates based on the host municipalities and 
enhance revenue generation. 
 

High 

 
Potential continued 
growth of informal 
settlements 

 
Due to the limited development activity in 
Musina and Makhado, limited buying and 
leasing power of local and new community 
members and the limitations of the local 
authorities to implement government 
sponsored housing, the growth of and 
establishment of new informal settlements 
and backyard dwellings may occur. 
 
Also, the proximity of traditional 
authorities to the SEZ may lead to 
increased land demand from job-seekers. 
 

     
36 

Medium 

 
Due to the prospect of employment opportunities, 
in-migration to the area is expected. In-migration 
may lead to an oversupply of labour and 
opportunity seekers not employed may remain in 
the area to capitalise on other opportunities. 
 
It is thus essential that forward planning by the 
SEZ and local authorities be undertaken to 
minimize the effects of informal settlement 
establishment either close to the SEZ or in major 
towns such as Musina and Makhado.  

Medium - High 
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MITIGATION MEASURE 
Impact 
Significance Post 
Mitigation 

 
New development 
activity could spur 
increased property 
prices in local markets 

 
Quality new developments in the Musina 
and Makhado towns may spur increased 
property prices. 
 
 
 
 
 
 
 
 

     
36 

Medium 

 
Due to increased demand for new developmental 
activity, existing property market values may 
increase. 
 
Local authorities should provide guidance, in 
conjunction with the SEZ, to property developers 
in order to create sustainable developments that 
are not in conflict with SEZ proposals and 
beneficial to local property markets. 
 

High 

Source: DEMACON, 2019 
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6.2.10 NOISE ASSESSMENT 

6.2.10.1 Findings of the noise assessment 

6.2.10.1.1 Effect of Season on sound levels 

Natural sounds are a part of the environmental noise surrounding humans. In rural 
areas the sounds from insects and birds would dominate the ambient sound character, 
with noises such as wind flowing through vegetation increasing as wind speed 
increase. Work by Fégeant (2002) stressed the importance of wind speed and 
turbulence causing variations in the level of vegetation generated noise. In addition, 
factors such as the season (e.g. dry or no leaves versus green leaves), the type of 
vegetation (e.g. grass, conifers, deciduous), the vegetation density and the total 
vegetation surface all determine both the sound level as well as spectral 
characteristics.  

Ambient sound levels are significantly affected by the area where the sound 
measurement location is situated. When the sound measurement location is situated 
within an urban area, close to industrial plants or areas with a constant sound source 
(ocean, rivers, etc.), seasons and even increased wind speeds could have a significant 
impact on ambient sound levels.  

Sound levels in undeveloped rural areas (away from occupied dwellings) however are 
impacted by changes in season for a number of complex reasons. The two main 
reasons are: 

• Faunal communication during the warmer spring and summer months as 
various species communicate in an effort to find mates; & 

• Seasonal changes in weather patterns, mainly wind.  

For environmental noise, weather plays an important role; the greater the separation 
distance, the greater the influence of the weather conditions; so, from day to day, a 
road 1,000 m away can sound very loud or can be completely inaudible. 

Other, environmental factors that impact on sound propagation includes wind, 
temperature and humidity, as discussed in the following sections. 

6.2.10.1.2 Environmental factors that influence the propagation of sound 

Sound is a sequence of waves of pressure that propagate through a compressible 
medium such as air. In air, there are three main properties that can affect the 
behaviour of sound propagation, namely: 

• The motion of the medium itself, e.g. wind in air. In the case of wind, if the air 
movement is in the direction of the sound wave, the sound can be transported 
further; 

• The relationship between density and pressure. This relationship, affected by 
temperature, determines the speed of sound within the medium; & 

• The viscosity of the medium. This determines the rate at which sound is 
attenuated. 
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During this propagation, the sound waves can be reflected, refracted or attenuated by 
this medium. Atmospheric absorption depends on frequency, relative humidity, 
temperature and atmospheric pressure.  

6.2.10.1.3 Effect of wind on ambient sound levels 

Wind speed can be a significant factor for ambient sound levels at most rural locations. 
With no wind, there is little vegetation movement that could generate noises, 
however, as wind speeds increase, the rustling of leaves increases which subsequently 
can increase sound levels. This directly depends on the type of vegetation in a certain 
area. The impact of increased wind speeds on sound levels depends on the vegetation 
type (deciduous versus conifers), the density of vegetation in an area, seasonal 
changes (in winter deciduous trees are bare) as well as the height of this vegetation. 
This excludes the effect of faunal communication as vegetation may create suitable 
habitats and food sources for fauna, attracting more animals in number and species 
diversity as may be found in the natural veldt. 

6.2.10.1.4 Effect of wind on sound propagation   

Excluding wind-induced noises relating to increased wind speeds, wind alters sound 
propagation by the mechanism of refraction; that is, wind bends sound waves. Wind 
nearer to the ground moves more slowly than wind at higher altitudes, due to surface 
characteristics such as hills, trees, and man-made structures that interfere with the 
wind. This wind gradient, with faster wind at higher elevation and slower wind at lower 
elevation, causes sound waves to bend downward when they are traveling to a 
location downwind of the source and to bend upward when traveling toward a 
location upwind of the source. Waves bending downward means that a listener 
standing downwind of the source will hear louder noise levels than the listener 
standing upwind of the source. This phenomenon can significantly impact sound 
propagation over long distances and when wind speeds are high. 

6.2.10.1.5 Effect of temperature on sound propagation 

On a typical sunny afternoon, air is warmest near the ground and temperature 
decreases at higher altitudes. This temperature gradient causes sound waves to refract 
upward, away from the ground and results in lower noise levels being heard at a 
measurement location. In the evening, this temperature gradient will reverse, 
resulting in cooler temperatures near the ground. This condition, often referred to as 
a temperature inversion will cause sound to bend downward toward the ground and 
results in louder noise levels at the listener’s position. Like wind gradients, 
temperature gradients can influence sound propagation over long distances and can 
significantly complicate noise propagation modelling. 

6.2.10.1.6 Ambient Sound Level and Character Measurements  

Ambient (background) sound levels were measured during the day and night of 7 
March 2019, augmented with the results of longer-term ambient sound level 
measurements collected during previous site visits. Measurements were sufficient to 
characterise the ambient sound level character and, together with measurements 
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done in the area for other projects, there is a very high confidence in the typical rating 
level determined for the area.  

The measurements were completed in accordance with the South African National 
Standard SANS 10103:2008 "The measurement and rating of environmental noise 
with respect to land use, health, annoyance and to speech communication". The 
standard specifies the acceptable techniques for sound measurements including: 

• type of equipment; 

• minimum duration of measurement; 

• microphone positions; 

• calibration procedures and instrument checks; & 

• weather conditions. 

The sound measurement locations are illustrated in Figure 6-103 as a blue square, with 
a summary of the sound levels determined. 

The sound level measuring equipment was referenced at 1,000 Hz directly before and 
after the measurements were taken. In all cases drift was less than 0.2 dBA. 
Instruments used to measure the longer-term sound levels would measure “average” 
sound levels over 10-minute periods, save the data and start with a new 10-minute 
measurement till the instrument was stopped.  

 
Figure 6-103: Localities of where ambient sound levels were measured  

 

6.2.10.2 Ambient Sound Measurements at MPS-LT01  

Measurements were collected from the afternoon of 23rd of January 2018 to the 
morning of 25th January 2018 (late summer). The microphone was deployed close to 
a location used by the resident to relax in the afternoon. Ambient sounds were 
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dominated with wind-induced noises and bird song. There were no large trees within 
20m from the microphone. The equipment defined in Table 6-95 were used to 
measure the sound levels.  

Table 6-95: Equipment used to gather data at MPS-LT01 

Equipment Model Serial no Calibration 

SLM SVAN 977 36176 December 2017 

Microphone ACO Pacific 7052E 49596 December 2017 

Calibrator Quest CA-22 J 2080094 July 2018 

Weather Station WH3081PC - - 

• Microphone fitted with the appropriate windshield. 

Impulse equivalent sound levels (South African legislation): Figure 6-104 illustrates 
how the impulse-weighted 10-minute equivalent values changes over time with Table 
6-96 defining the average values for the time period. This sound descriptor is mainly 
used in South Africa to define sound and noise levels. The instrument is set to measure 
the impulse time-weighted sound levels.  

Fast equivalent sound levels (International guidelines): Fast-weighted 10-minute 
equivalent (average) sound levels for the day and night-time periods are shown on 
Figure 6-104 with Table 6-96 defining the average values for the time period. Fast-
weighted equivalent sound levels are included in this report as this is the sound 
descriptor used in most international countries to define the Ambient Sound Level.  

Statistical sound levels (LA90,f): The LA90 level is presented in this report as it is used  to 
define the “background ambient sound level”, or the sound level that can be expected 
if there were little single events (loud transient noises) that impacts on the average 
sound level. LA90 is a statistical indicator that describes the noise level that is exceeded 
90% of the time and is frequently used to define the background sound level 
internationally. The instrument is set to fast time-weighting. It is illustrated against 
time on Figure 6-105.  

Measured maximum and minimum sound levels: These are statistical sound 
descriptors that can be used to characterise the sound levels in an area along with the 
other sound descriptors.  These sound level descriptors are defined in Figure 6-105 
and Table 6-96.   

Table 6-96: Sound levels considering various sound level descriptors at MPS-LT01 

  
LAmax,i 

(dBA) 

LAeq,i  

(dBA) 

LAeq,f  

(dBA) 

LA90,f   

(dBA90) 

LAmin,f  

(dBA) 

Comments 

Day arithmetic mean - 42.8 37.5 27.2 - - 

Night arithmetic mean - 38.9 32.2 25.8 - - 

Day minimum - 30.8 26.4 - 20.4 - 

Day maximum 83.0 59.9 55.2 - - - 
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LAmax,i 

(dBA) 

LAeq,i  

(dBA) 

LAeq,f  

(dBA) 

LA90,f   

(dBA90) 

LAmin,f  

(dBA) 

Comments 

Night minimum - 29.1 26.2 - 17.4 - 

Night maximum 68.2 53.5 44.3 - - - 

Day 1 equivalent - 44.2 37.1 - - Late afternoon and evening 

Night 1 Equivalent - 42.1 34.7 - - 8-hour night equivalent average 

Day 2 equivalent - 46.2 40.8 - - 16-hour daytime average 

Night 2 Equivalent - 40.9 32.8 - - 8-hour night equivalent average 

Day 3 equivalent - 40.5 33.7 - - Morning only 

 

The statistical data (LA90,f ) indicate a location with very low ambient sound levels both 
day and night. LAmin data indicate a location with potential to become very quiet, 
confirming the rural development character of the area.  

Figure 6-104 and Figure 6-105 illustrate an area with a high potential to be quiet (LAmin,f 
values), and, based on the observations made onsite, natural sound are the reason for 
higher ambient sound level. As typical for most areas, dawn chorus (waking of birds) 
significantly raise the ambient sound levels from 5 am in the morning.  

Considering the character of the area, sounds heard as well as the average LAeq,f values, 
both day- and night-time ambient sound levels are typical of a rural noise district (as 
illustrated in Figure 6-106 and Figure 6-107.  

Third octaves were measured and are displayed in Figure 6-108 to Figure 6-111.  

Lower frequency (20 – 250 Hz) – Noise sources of significance in this frequency band 
would include nature (wind and surf especially – indicated by a relative smooth curve) 
and sounds of anthropogenic origin and vehicles (engine sounds and electric motors – 
erratic bumps at certain frequencies). Lower frequencies tend to travel further 
through the atmosphere than higher frequencies. People generally do not hear these 
frequencies unless, very quiet, due to the low response of the ear to these low 
frequencies. Sounds from wind-induced noises generally have significant acoustic 
energy in this frequency range (normally identified by a smooth curve).  

Third octave surrounding the 1,000 Hz (200 – 2,000 Hz) – This range contains energy 
mostly associated with human speech (350 Hz – 2,000 Hz) and dwelling noises 
(including sounds from larger animals such as chickens, dogs, goats, sheep and cattle). 
Road-tyre interaction (from vehicular traffic) normally peaking in 630 – 1,600 Hz range 
(depending on vehicular speed and road characteristics).  

Higher frequency (2,000 Hz upwards) – Smaller faunal species such as birds, crickets 
and cicada use this range to communicate and hunt etc. 
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Figure 6-104: Ambient Sound Levels at MPS-LT01 

 

Figure 6-105: Maximum, minimum and statistical values (MPS-LT01) 

 
Figure 6-106: Classification of night-time measurements (MPS-LT01) 

 
Figure 6-107: Classification of daytime measurements (MPS-LT01) 
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Figure 6-108: Spectral frequencies - MPS-LT01, Night 1 

 
Figure 6-109: Spectral frequencies - MPS-LT01, Day 2 

 
Figure 6-110: Average spectral frequencies – Night (MPS-LT01)  

 
Figure 6-111: Average spectral frequencies – Day (MPS-LT01) 
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6.2.10.3 Ambient Sound Measurements at MPS-LT02 

Measurements were collected from the afternoon of 23rd of January 2018 to the 
morning of 25th of January 2018 (late summer). The microphone was deployed at the 
house, away from any identifiable potential noise sources. There were a number of 
trees and palm trees close to the microphone and wind-induced noises would increase 
with increased wind speeds. There was a goat pen in the area and the goats were 
audible at times. The dominant sound was due to various birds in the area. The 
equipment defined in Table 6-97 was used to measure the noise levels.  

Table 6-97: Equipment used to gather data at MPS-LT02 

Equipment Model Serial no Calibration 

SLM SVAN 955 27637 October 2018 

Microphone ACO Pacific 7052E 52437 October 2018 

Calibrator Quest CA-22 J 2080094 July 2018 

• Microphone fitted with the appropriate windshield. 

Impulse equivalent sound levels (South African legislation): Figure 6-112 illustrates 
how the impulse-weighted 10-minute equivalent values changes over time with Table 
6-98 defining the average values for the time period. This sound descriptor is mainly 
used in South Africa to define sound and noise levels. The instrument is set to measure 
the impulse time-weighted sound levels.  

Fast equivalent sound levels (International guidelines): Fast-weighted 10-minute 
equivalent (average) sound levels for the day and night-time periods are shown on 
Figure 6-112 with Table 6-98 defining the average values for the time period. Fast-
weighted equivalent sound levels are included in this report as this is the sound 
descriptor used in most international countries to define the Ambient Sound Level.  

Statistical sound levels (LA90,f): The LA90 level is presented in this report as it is used  to 
define the “background ambient sound level”, or the sound level that can be expected 
if there were little single events (loud transient noises) that impacts on the average 
sound level. LA90 is a statistical indicator that describes the noise level that is exceeded 
90% of the time and frequently used to define the background sound level 
internationally. The instrument is set to fast time-weighting. It is illustrated against 
time on Figure 6-113.  

Measured maximum and minimum sound levels: These are statistical sound 
descriptors that can be used to characterise the sound levels in an area along with the 
other sound descriptors.  These sound level descriptors are illustrated in Figure 6-113 
and defined in Table 6-98.   
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Table 6-98: Sound levels considering various sound level descriptors at MPS-LT02 

  
LAmax,i 

(dBA) 

LAeq,i  

(dBA) 

LAeq,f  

(dBA) 

LA90,f   

(dBA90) 

LAmin,f  

(dBA) 

Comments 

Day arithmetic mean - 42.9 36.9 25.3 - - 

Night arithmetic mean - 42.0 35.1 22.7 - - 

Day minimum - 33.2 27.2 - 18.9 - 

Day maximum 74.9 57.2 49.3 - - - 

Night minimum - 27.2 23.8 - 18.3 - 

Night maximum 75.5 61.9 54.4 - - - 

Day 1 equivalent - 44.8 37.9 - - Late afternoon and evening 

Night 1 Equivalent - 50.6 42.9 - - 8-hour night equivalent average 

Day 2 equivalent - 45.0 38.1 - - 16-hour daytime average 

Night 2 Equivalent - 44.7 37.3 - - 8-hour night equivalent average 

Day 3 equivalent - 41.6 34.4 - - Morning only 

 

The LAeq,i, LAeq,f and LA90,f sound level descriptors indicate a location that are generally 
quiet to very quiet. LAmax levels exceeded 65 dBA more than 10 times at night with the 
source unknown, suspected to be due to the leaves rustling from the palm trees. When 
more than 10 sound events occur at night (where the noise level exceeds 65 dBA) it 
may disturb the sleep of people. Ambient sound levels are typical of a rural noise 
district (the existing rating level). 

Figure 6-112 and Figure 6-113 illustrate an area with a high potential to be quiet (LAmin,f 
values), and based on the observations made onsite, natural sound are the reason for 
higher ambient sound level. As typical for most areas, dawn chorus (waking of birds) 
significantly raise the ambient sound levels from 5 am in the morning.  

Considering the character of the area, sounds heard as well as the average LAeq,f values, 
both day- and night-time ambient sound levels are typical of a rural noise district as 
illustrated in Figure 6-114 and Figure 6-115.  

Third octaves were measured and are displayed in Figure 6-116 to Figure 6-119.  
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Figure 6-112: Ambient Sound Levels at MPS-LT02 

 

Figure 6-113: Maximum, minimum and statistical values (MPS-LT02) 

 
Figure 6-114: Classification of night-time measurements (MPS-LT02) 

 
Figure 6-115: Classification of daytime measurements (MPS-LT02) 
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Figure 6-116: Spectral frequencies - MPS-LT02, Night 1 

 
Figure 6-117: Spectral frequencies - MPS-LT02, Day 2 

 
Figure 6-118: Average spectral frequencies – Night (MPS-LT02) 

 
Figure 6-119: Average spectral frequencies – Day (MPS-LT02) 
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6.2.10.4 Ambient Sound Measurements at MAS06 

The instrument was deployed 4 – 5 July 2013 (winter) with the measurement location 
inside a closed off area in a disused vegetable garden away from the receptors 
dwelling. Natural noises were the dominant noise source (wind-induced, birds and 
insects). The equipment defined in Table 6-99 was used for gathering data.  

Table 6-99: Equipment used to gather data at MAS06 

Equipment Model Serial no Calibration Date 

SLM Rion NL-32 01182945 03 April 2013 

Microphone Rion UC-53A 315479 03 April 2013 

Calibrator Rion NC-74 34494286 23 January 2013 

* Microphone fitted with the RION WS-03 all-weather outdoor windshield. 

Impulse equivalent sound levels (South African legislation): Figure 6-120 illustrates 
how the impulse-weighted 10-minute equivalent values changes over time with Table 
6-100 defining the average values for the time period. This sound descriptor is mainly 
used in South Africa to define sound and noise levels. The instrument is set to measure 
the impulse time-weighted sound levels.  

Fast equivalent sound levels (International guidelines): Fast-weighted 10-minute 
equivalent (average) sound levels for the day and night-time periods are shown on 
Figure 6-120 and Figure 6-121 with Table 6-100 defining the average values for the 
time period. Fast-weighted equivalent sound levels are included in this report as this 
is the sound descriptor used in most international countries to define the Ambient 
Sound Level.  

Statistical sound levels (LA90,f): The LA90 level is presented in this report as it is used  to 
define the “background ambient sound level”, or the sound level that can be expected 
if there were little single events (loud transient noises) that impacts on the average 
sound level. LA90 is a statistical indicator that describes the noise level that is exceeded 
90% of the time and frequently used to define the background sound level 
internationally. The instrument is set to fast time-weighting. It is illustrated against 
time on Figure 6-121.  

Measured maximum and minimum sound levels: These are statistical sound 
descriptors that can be used to characterise the sound levels in an area along with the 
other sound descriptors.  These sound level descriptors are illustrated in Figure 6-121 
and defined in Table 6-100.   

Table 6-100: Sound levels considering various sound level descriptors at MAS06 

  
LAmax,i 

(dBA) 

LAeq,i  

(dBA) 

LAeq,f  

(dBA) 

LA90,f   

(dBA90) 

LAmin,f  

(dBA) 

Comments 

Day arithmetic mean - 41.6 37.4 30.4 - - 

Night arithmetic mean - 36.5 34.4 28.5 - - 
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LAmax,i 

(dBA) 

LAeq,i  

(dBA) 

LAeq,f  

(dBA) 

LA90,f   

(dBA90) 

LAmin,f  

(dBA) 

Comments 

Day minimum - 27.6 20.3 - 16.8 - 

Day maximum 82.5 60.8 50.3 - - - 

Night minimum - 27.6 20.9 - 18.0 - 

Night maximum 64.2 46.7 43.9 - - - 

Day 1 equivalent - 46.8 40.8 - - Late afternoon and evening 

Night 1 Equivalent - 38.8 36.8 - - 8-hour night equivalent average 

Day 2 equivalent - 43.4 39.1 - - Morning only 

 

The LAeq,i, LAeq,f and LA90,f sound level descriptors indicate a location that are generally 
quiet to very quiet as illustrated in Figure 6-122 and Figure 6-123.  

Considering the character of the area, sounds heard as well as the average LAeq,f values, 
both day- and night-time ambient sound levels are typical of a rural noise district.  

Third octave spectral analysis: The instrument is not fitted with a third-octave filter. 
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Figure 6-120: Ambient Sound Levels at MAS06 

 

Figure 6-121: Maximum, minimum and statistical values (MAS06) 

 
Figure 6-122: Classification of night-time measurements (MAS06) 

 
Figure 6-123: Classification of daytime measurements (MAS06) 
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6.2.10.5 Ambient Sound Measurements at GBN1 

A number of 10-minute measurements were taken over a day/night period on 18th till 
19th September 2013. The instrument was deployed in an area away from the 
residential dwelling close to the main entrance gate to the residential Erf. The area 
was clean with little vegetation covering the ground surrounding the microphone. 
There were no trees within 10 m that could potentially increase wind-induced noises 
during elevated wind speeds. The dominant sound was due to natural noises (wind, 
birds and insects) in the area. Sounds heard onsite are described in the following table. 
The equipment defined in Table 6-101 was used to measure the noise levels.  

Table 6-101: Equipment used to gather data at GBN1 

Equipment Model Serial no Calibration 

SLM Svan 955 27637 15 May 2013 

Microphone* ACO 7052E 52437 15 May 2013 

Calibrator Rion NC-74 34494286 23 January 2013 

• Microphone fitted with the appropriate windshield. 

Impulse equivalent sound levels (South African legislation): Figure 6-124 illustrates 
how the impulse-weighted 10-minute equivalent values changes over time with Table 
6-102 defining the average values for the time period. This sound descriptor is mainly 
used in South Africa to define sound and noise levels. The instrument is set to measure 
the impulse time-weighted sound levels.  

Fast equivalent sound levels (International guidelines): Fast-weighted 10-minute 
equivalent (average) sound levels for the day and night-time periods are shown on 
Figure 6-124 and Figure 6-125 with Table 6-102 defining the average values for the 
time period. Fast-weighted equivalent sound levels are included in this report as this 
is the sound descriptor used in most international countries to define the Ambient 
Sound Level.  

Statistical sound levels (LA90,f): The LA90 level is presented in this report as it is used  to 
define the “background ambient sound level”, or the sound level that can be expected 
if there were little single events (loud transient noises) that impacts on the average 
sound level. LA90 is a statistical indicator that describes the noise level that is exceeded 
90% of the time and frequently used to define the background sound level 
internationally. The instrument is set to fast time-weighting. It is illustrated against 
time on Figure 6-125.  

Measured maximum and minimum sound levels: These are statistical sound 
descriptors that can be used to characterise the sound levels in an area along with the 
other sound descriptors.  These sound level descriptors are illustrated in Figure 6-125 
and defined in Table 6-102.   
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Table 6-102: Sound levels considering various sound level descriptors at GBN1 

  
LAmax,i 

(dBA) 

LAeq,i  

(dBA) 

LAeq,f  

(dBA) 

LA90,f   

(dBA90) 

LAmin,f  

(dBA) 

Comments 

Day arithmetic mean - 48.0 42.1 28.8 - - 

Night arithmetic mean - 46.1 41.3 33.4 - - 

Day minimum - 33.8 31.1 - > 16 - 

Day maximum 79.0 64.9 58.8 - - - 

Night minimum - 39.8 34.1 - > 16 - 

Night maximum 72.4 52.9 47.5 - - - 

Day 1 equivalent - 49.7 43.5 - - Late afternoon and evening 

Night 1 Equivalent - 48.2 42.9 - - 8-hour night equivalent average 

Day 2 equivalent - 49.7 42.7 - - Morning only 

 

The LAeq,i, LAeq,f and LA90,f sound level descriptors indicate a location that are generally 
quiet to very quiet. LAmax levels exceeded 65 dBA more than 10 times at night, likely 
dogs barking for movement at night. When more than 10 sound events occur at night 
(where the noise level exceeds 65 dBA) it may disturb the sleep of people. Ambient 
sound levels are typical of a rural noise district (the existing rating level). 

Ambient sound measurements illustrate an area with a high potential to be quiet 
(LAmin,f values), and based on the observations made onsite, natural sound are the 
reason for higher ambient sound level. As typical for most areas, dawn chorus (waking 
of birds) significantly raise the ambient sound levels from 5 am in the morning.  

Considering the character of the area, sounds heard as well as the average LAeq,f values, 
both day- and night-time ambient sound levels are typical of a rural noise district as 
illustrated in Figure 6-126 and Figure 6-127. While night-time sound levels are 
elevated, this is mainly due to natural noises as can be observed from the spectral 
data.  

Third octaves were measured and are displayed in Figure 6-128 to Figure 6-131.  
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Figure 6-124: Ambient Sound Levels at GBN1 

 

Figure 6-125: Maximum, minimum and statistical values 

 
Figure 6-126: Classification of night-time measurements (GBN1) 

 
Figure 6-127: Classification of daytime measurements (GBN1) 
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Figure 6-128: Spectral frequencies - GBN1, Night 1 

 
Figure 6-129: Spectral frequencies - GBN1, Day 2 

 
Figure 6-130: Average spectral frequencies – Night (GBN1) 

 
Figure 6-131: Average spectral frequencies – Day (GBN1) 

 

 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 638 of 996 
 

6.2.10.6 Single Measurements – In vicinity of focus area 

A number of single measurements were collected (7 March 2019) to augment the 
longer-term ambient sound levels measured in the area. The equipment used at these 
locations is defined in the following table.  

Table 6-103: Equipment used to do singular measurements around Hernic 

Equipment Model Serial no Calibration 

SLM Svan 955 27637 October 2018 

Microphone ACO SV 12l and 7052E 30336 and 52437 October 2018 

Calibrator Quest CA-22 J 2080094 July 2018 

Note:  SLM fitted at all times with appropriate windshield 

Note: 

LAeq,i - Equivalent A-weighted noise level, similar to an average noise level – Impulse-detector 

LAeq,f - Equivalent A-weighted noise level, similar to an average noise level – Fast-detector 

LA90 - Noise level that is exceeded 90% or more of the time – Fast-detector 

The data collected and information about the measurement locations are presented in the 
following tables.  

6.2.10.7 Summary of Ambient Sound Level Measurements 

Considering the ambient sound levels measured onsite, as well as the developmental 
character of the area, the acceptable zone rating level would be typical of a rural area 
(35 dBA at night and 45 dBA during the day) as defined in SANS 10103:2008 for most 
of the area. 

Rating levels will be higher in an area up to 500m from the N1, mainly due to traffic 
noises from the national road. This will be relevant to NSDs 03 and 14, located very 
close to the N1 road. Night-time ambient sound levels may also be higher at NSD02. 

The rating levels will also be higher in the town of Mopane, due to the activities of the 
existing Syferfontein Dolomite quarry.  
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Table 6-104: Summary of singular noise measurements 

Measurement 

Location 

(d) – Day 

(n) - Night 

LAeq,i 
level 
(dBA) 

LAeq,i 
level 
(dBA) 

LAeq,i 
level 
(dBA) 

LAeq,f 

level 
(dBA) 

LA90 

Level(d
BA90) 

Comments 

MSEZSLST01 (d) 85.3 58.5 25.1 54.5 30.6 

30 oC, 28% humidity. Clear skies with wind gusts up to 5 m/s. Ave wind 2 m/s. 30-minute measurement. 
 
Birds clearly audible and likely dominant sound most of times. Passing traffic on N1 significant and possible 
dominant sound during event. Wind induced noises clearly audible at times with increased winds. 

MSEZSLST02 (d) 74.3 50.6 25.0 48.4 27.8 Birds and wind induced noises dominating. One vehicle passing during measurement. 

MSEZSLST03 (d) 62.3 50.0 23.2 41.8 29.0 Birds dominant with some wind induced noises. 

MSEZSLST04 (d) 46.9 34.4 21.9 31.4 24.8 Birds and wind induced noises. 

MSEZSLST05 (d) 64.0 38.5 21.9 32.0 24.7 Birds and wind induced noises 

MSEZSLST06 (d) 48.4 36.1 22.1 32.4 24.9 Birds and wind induced noises. 

MSEZSLST07 (d) 51.8 42.0 27.2 39.0 30.7 Birds and some wind induced noises. 

MSEZSLST08 (d) 57.4 43.2 23.6 37.2 27.4 
Birds and wind induced noises. Low hum barely audible in far distance. Rock breaker clearly audible for a few 
seconds. Truck airbrakes in far distance for a few seconds. Bird sounds dominate. 

MSEZSLST09 (d) 83.2 59.2 26.1 54.8 29.6 
Measurement location 10 m from centre of road. Bird sounds dominating. Some wind induced noises. Crusher or 
rock breaker audible at times. 3 vehicles passed during measurement. 

MSEZSLST10 (d) 88.7 64.0 24.8 58.7 29.0 
Birds and wind induced noises. Bells (cattle bells) just audible at times. Microphone close to vegetation a significant 
source of noise during wind gusts.  
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Measurement 

Location 

(d) – Day 

(n) - Night 

LAeq,i 
level 
(dBA) 

LAeq,i 
level 
(dBA) 

LAeq,i 
level 
(dBA) 

LAeq,f 

level 
(dBA) 

LA90 

Level(d
BA90) 

Comments 

MSEZSLST11 (d) 76.0 57.9 32.2 55.4 35.4 
Birds dominant. Traffic on N1 significant during passing and mostly audible, potentially dominant at times. 3 
vehicles passed during measurement. 

MSEZSLST12 (d) 94.5 74.9 27.8 71.5 33.9 

Measurement location 10 m from centre of road.  

182 cars and 69 heavy vehicles passing during the hour measurement. 

Birds clearly audible during quiet periods (no vehicles passing) with traffic noises dominant source of noise (14:40 
– 15:40). 

MSEZSLST01 (n) 60.3 51.7 35.5 50.5 38.5 
24 oC, 48% humidity. 

Crickets and other insects dominant. Traffic on N1 clearly audible and significant during passing. 

MSEZSLST02 (n) 39.0 34.8 27.6 33.6 31.1 Insect sounds dominant. Night time birds audible. Trucks on N1 barely audible. 

MSEZSLST04 (n) 38.8 35.7 26.4 35.0 31.1 Insect sounds dominant. 

MSEZSLST06 (n) 45.5 39.8 25.8 34.6 31.3 Insect sounds dominant. 

MSEZSLST08 (n) 44.5 41.5 36.4 41.0 38.8 
Insects dominant. Sounds from Syferfontein Dolomite audible, possibly plant and trucks with impulsive noises at 
times. 

MSEZSLST09 (n) 49.2 44.6 42.5 44.3 43.4 
Insects. Singing or music from NSD (11 PM at night) in area. Dogs barking in Mopane. Activities on plant just 
audible. 1 vehicle slowly passing during measurement. 

MSEZSLST10 (n) 52.2 43.7 36.9 42.6 40.1 Insect sounds dominant. 
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Measurement 

Location 

(d) – Day 

(n) - Night 

LAeq,i 
level 
(dBA) 

LAeq,i 
level 
(dBA) 

LAeq,i 
level 
(dBA) 

LAeq,f 

level 
(dBA) 

LA90 

Level(d
BA90) 

Comments 

MSEZSLST11 (n) 76.0 57.9 32.2 55.4 35.4 
Insect sounds dominant. Traffic on N1 clearly audible and significantly impact sound levels. Music from house in 
area. 

MSEZSLST12 (n) 91.2 72.6 30.8 69.4 36.1 
Insects significant with traffic likely dominant. 65 cars and 24 heavy vehicles during the half-hour measurement 
(23:38 – 00:08). 
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6.2.10.8 Impact Assessment 

6.2.10.8.1 Noise Impact on Animals96 

A significant amount of research was undertaken during the 1960's and 70's on the 
effects of aircraft noise on animals.  While aircraft noise has a specific characteristic 
that might not be comparable with industrial noise, the findings should be relevant to 
most noise sources.  A general animal behavioural reaction to aircraft noise is the 
startle response with the strength and length of the startle response to be dependent 
on the following: 

• which species is exposed; 

• whether there is one animal or a group of animals, & 

• whether there have been some previous exposures. 

Overall, the research suggests that species differ in their response to noise depending 
on the duration, magnitude, characteristic and source of the noise, as well as how 
accustomed the animals are to the noise (previous exposure). 

Extraneous noises impact on animals as it can increase stress levels and even impact 
on their hearing.  Masking sounds may affect their ability to react to threats, compete 
and seek mates and reproduce, hunt and forage, communicate and generally to 
survive. 

Unfortunately, there are numerous other factors in the faunal environment that also 
influence the effects of noise.  These include predators, weather, changing prey/food 
base and ground-based disturbance, especially anthropogenic.  This hinders the ability 
to define the real impact of noise on animals. 

The only animal species studied in detail are humans, and studies are still continuing 
in this regard.  These studies also indicate that there is considerable variation between 
individuals, highlighting the loss of sensitivity to higher frequencies as human’s age.  
Sensitivity also varies with frequency with humans.  Considering the variation in the 
sensitivity to frequencies and between individuals, this is likely similar with all faunal 
species.  Some of these studies are repeated on animals, with behavioural hearing 
tests being able to define the hearing threshold range for some animals as indicated 
on Figure 6-132 below. 

Only a few faunal (animal) species have been studied in a bit more detail so far, with 
the potential noise impact on marine animals most likely the most researched subject, 
with a few studies that discuss behavioural changes in other faunal species due to 
increased noises.  Few studies indicate definitive levels where noises start to impact 
on animals, with most based on laboratory level research that subject animals to noise 
levels that are significantly higher than the noise levels these animals may experience 
in their environment (excluding the rare case where bats and avifauna fly extremely 

 
96Report to Congressional Requesters, 2005; USEPA, 1971; Autumn, 2007; Noise quest, 2010; Manci, 1988 
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close to an anthropogenic noise, such as from a moving car or the blades of a wind 
turbine). 

 

Figure 6-132: Logarithmic Chart of the Hearing Ranges of Some Animals97 

 

6.2.10.8.2 Domestic Animals 

It may be that domesticated animals are more accustomed to noise sources of an 
industrial, commercial or other anthropogenic nature, although exposure to high noise 
levels may affect domestic animals’ well-being. Sound levels in animal shelters can 
exceed 100 dB, much more than what can be expected at a domestic dwelling from an 
industrial, commercial or transportation noise source (10 minute equivalent)98&99.The 
high noise levels may see negative influences on animals’ cardiovascular systems and 
behaviour, and may be damaging to the hearing of dogs in the kennel facility100. 

Domesticated animals may also respond differently to noises than animals in the wild. 
Domesticated dogs are pack animals and may respond excitedly or vocally to other 
noises, smells, visual and other stimulants, in contrast to wild animals that may flee 

 
97 https://en.wikipedia.org/wiki/Hearing_range 
98Crista L. Coppola. Noise in the Animal Shelter Environment: Building Design and the Effects of Daily Noise Exposure. 

99 David Key, Essential Kennel Designs.  

100Wei, B. L. (1969). Physiological effects of audible sound. AAAS Symposium Science, 166(3904), 533-535. 
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due to any slight unfamiliar sounds or noises. Animals that are transported at least 
once in their life (such as pigs to an abattoir) would endure high noise levels for the 
duration of the delivery period. A change in the heart rate, renal blood flow and blood 
pressure of study subjects were noted in the above studies. How small changes (in 
environmental noise levels) may impact on domesticated animals has not been 
studied. 

According to Šottník, 2011, noise as high as 80 dB had no negative effect on dairy cows. 
As noise levels increased (up to 105 dB), feed consumption, milk yield and intensity of 
milk release decreased. Gygax and Nosal (2006) investigated the effect of vibration 
and noise on somatic cell counts (SCC) in milk, highlighting that SCC increased with an 
increasing intensity of vibration but not with acoustic noise. The study reported 
vibration as m/s2, with SCC increasing as vibration increases above 0.1 m/s2.  

Unexpected high intensity noise (above 110 dB), such as low altitude jet aircraft over-
flights at milking time could reduce effectiveness of the milk ejection reflex, decrease 
efficiency of milk removal, increase residual milk, and lead to overall reduction in milk 
yield. However, a majority of the studies reviewed suggests that there is little or no 
effect of aircraft noise on cattle. Adverse effects of low-altitude flights have been 
noted in some studies but have not been uniformly reproduced in other reports 
(Manci, 1988). 

6.2.10.8.3 Wildlife 

Many natural based acoustics themselves may be loud or impulsive. Examples include 
thunder, wind induced noises that could easily exceed 35 dBA (LA90,fast) above wind 
speeds averaging 6 m/s, noise levels during early morning dawn chorus or loud cicada 
noises during late evening or early morning. 

Potential noise impacts on wildlife are very highly species dependent. Studies showed 
that most animals adapt to noises and would even return to a site after an initial 
disturbance, even if the noise continues. The more sensitive animals that might be 
impacted by noise would most likely relocate to a quieter area. Stress levels can 
increase in animals restricted to areas where the sound levels are impacting on them 
(due to the level, character or both). Sound levels above about 90 dB are likely to be 
aversive to mammals and are associated with a number of behaviours such as retreat 
from the sound source, freezing, or a strong startle response. Manci (1988) highlighted 
that sound levels below about 90 dB usually causes much less aversive behaviour. 
Laboratory studies of domestic mammals have indicated that behavioural responses 
vary with noise types and levels as well as that domestic animals appear to acclimate 
to some sound disturbances (see also Annexure C). 

6.2.10.8.4 Avifauna101 

Noise impacts on birds include: 

• It can cause hearing damage (very loud or loud impulsive sounds); 

• It can increase stress levels (directly and indirectly); 

 
101 Ortega, 2012; Halfwerk, 2011; Francis, 2012; Francis, 2011; Parris, 2009, Brumm, 2004.  
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• Masking (directly or indirectly) the sounds of their food, predators or mates; 

• Their typical food sources may move;  

• Relocation to less suitable habitats; & 

• other behavioral reactions. 

As with the impact on other wildlife, the impact of noise on avifauna depends on the 
character of the noise (including the impulsive character), the magnitude or intensity 
of the noise as well as the familiarity the birds have with the sound.  

Similarly, different birds change their response to these sounds differently. Some may 
not be impacted while more sensitive species may relocate, some birds –  

• may start to sing at different times;  

• may change the frequency, pitch or character of their calls/singing/signals; 
or/and 

• increase the volume of their calls/singing/signals. 

As with other animals, there are no guidelines or even studies highlighting acceptable 
sound levels or other criteria before noise may start to impact on birds.  

6.2.10.8.5 Laboratory Animal Studies 

Although many laboratory animals have wild counterparts (rats, mice) the laboratory 
test subjects differ in many aspects (genetics, behaviour etc.). Also noise levels of 
studies are conducted at generally very high levels at over 100 dB, much more than 
what would be experienced in environmental settings around industrial, commercial 
or transportation activities.102 Other dissimilarities to laboratory tests and a natural 
environment include the time exposure (duration of noise), the spectral and noise 
character (impulsive noise vs. constant noise) etc. Although there exist dissimilarities 
in tests conducted and noise levels around commercial and industrial environments, 
laboratory rodents exposed to high noise levels did indicated physiological, 
behavioural changes, hearing loss and other such effects103.  

6.2.10.8.6 Summary: Impact of noises on Animals 

From these and other studies the following can be concluded that: 

• Animals respond to impulsive (sudden) noises (higher than 90 dB) by running 
away.  If the noises continue, animals would try to relocate (Brouček, 2014); 

• Animals start to respond to increased noise levels with elevated stress 
hormone levels and hypertension.  These responses begin to appear at 
exposure levels of 55 to 60 dBA (Barber, 2010); 

• Animals of most species exhibit adaptation with noise (Brouček, 2014), 
including impulsive noises, by changing their behaviour; 

 
102USEPA, 1971. 

103 Baldwin, 2007. 
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• More sensitive species would relocate to a quieter area, especially species that 
depend on hearing to hunt or evade prey, or species that makes use of 
sound/hearing to locate a suitable mate (Dooling, 2007); & 

• Noises associated with helicopters, motor- and quad bikes does significantly 
impact on animals. This is due to the sudden and significant increase in noise 
levels due to these activities. 

To date there are, however, no guidelines or sound limits with regards to noise levels 
that can be used to estimate the potential significance of noises on animals.  

6.2.10.8.7 Why noise concerns communities104 

Noise can be defined as unwanted sound, and an audible acoustic energy that 
adversely affects the physiological and/or psychological well-being of people, or which 
disturbs or impairs the convenience or peace of any person. One can generalise by 
saying that sound becomes unwanted when it: 

• Hinders speech communication; 

• Impedes the thinking process; 

• Interferes with concentration; 

• Obstructs activities (work, leisure and sleeping); & 

• Presents a health risk due to hearing damage. 

However, it is important to remember that “sound” is relative – i.e. it depends on the 
listener or hearer. The driver playing loud rock music on their car radio hears only 
music, but the person in the traffic behind them hears nothing but noise. 

Response to noise is unfortunately not an empirical absolute, as it is seen as a multi-
faceted psychological concept, including behavioural and evaluative aspects. For 
instance, in some cases, annoyance is seen as an outcome of disturbances, in other 
cases it is seen as an indication of the degree of helplessness with respect to the noise 
source. 

Noise does not need to be loud to be considered “disturbing”. One can refer to a 
dripping tap in the quiet of the night, or the irritating “thump-thump” of the music 
from a neighbouring house at night when one would like to sleep.  

Severity of the annoyance depends on factors such as: 

• Background sound levels, and the background sound levels the receptor is used 
to; 

• The manner in which the receptor can control the noise (helplessness); 

• The time, unpredictability, frequency distribution, duration, and intensity of 
the noise; 

• The physiological state of the receptor; & 

• The attitude of the receptor about the emitter (noise source). 

 
104World Health Organization, 1999; Noise quest, 2010; Journal of Acoustical Society of America, 2009 
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6.2.10.9 Impact Assessment Criteria 

6.2.10.9.1 Noise Impacts and requirements for different land uses 

The development of the proposed SEZ will result in a number of land use zones, 
including: 

• Industrial areas (heavy and light), where a night-time boundary noise level of 
up to 70 dBA would be normal; 

• Commercial, retail and business areas, where daytime boundary noise levels 
may be as high as 65 dBA, with night-time boundary noise levels dropping to 
less than 55 dBA (although it may be significantly less); & 

• Residential areas, where ambient sound levels should be managed to be less 
than 45 dBA at night (55 dBA during the day).  

Due to the different requirements, mix land use developments should consider and 
divide land uses into noise generators (industry and transport) and noise receptors 
(NSDs in this report). This is to ensure that the NSD are not unduly impacted by 
excessing noise levels as discussed in the following sections.  

6.2.10.9.2 Overview: The common characteristics 

The word "noise" is generally used to convey a negative response or attitude to the 
sound received by a listener. There are four common characteristics of sound, any or 
all of which determine listener response and the subsequent definition of the sound 
as "noise". These characteristics are:  

• Intensity; 

• Loudness; 

• Annoyance; & 

• Offensiveness. 

Of the four common characteristics of sound, intensity is the only one which is not 
subjective and can be quantified. Loudness is a subjective measure of the effect sound 
has on the human ear. As a quantity it is therefore complicated, but has been defined 
by experimentation on subjects known to have normal hearing.  

The annoyance and offensive characteristics of noise are also subjective. Whether or 
not a noise causes annoyance mostly depends upon its reception by an individual, the 
environment in which it is heard, the type of activity and mood of the person and how 
acclimatised or familiar that person is to the sound. 

6.2.10.9.3 Noise criteria of concern 

The criteria used in this report were drawn from the criteria for the description and 
assessment of environmental impacts considering the latest EIA Regulations, SANS 
10103:2008 as well as guidelines from the World Health Organization.  

There are a number of criteria that are of concern for the assessment of noise impacts. 
These can be summarised in the following manner: 
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• Increase in noise levels: People or communities often react to an increase in the 
ambient noise level they are used to, which is caused by a new source of noise. 
With regards to the Noise Control Regulations (promulgated in terms of the 
ECA), an increase of more than 7 dBA is considered a disturbing noise. See also 
Figure 6-133; 

• Zone Sound Levels: Previously referred to as the acceptable rating levels, it sets 
acceptable noise levels for various areas. See also Table 6-105; & 

• Absolute or total noise levels: Depending on their activities, people generally 
are tolerant to noise up to a certain absolute level, e.g. 65 dBA. Anything above 
this level will be considered unacceptable. 

In South Africa, the document that addresses the issues concerning environmental 
noise is SANS 10103:2008 (See also Table 6-105). It provides the equivalent ambient 
noise levels (referred to as Rating Levels), LReq,d and LReq,n, during the day and night 
respectively to which different types of developments may be exposed.  

Note that an increase of more than 7 dBA is defined as a disturbing noise and 
prohibited (National and Provincial Noise Control Regulations). 

 

Figure 6-133: Criteria to assess the significance of impacts stemming from noise 
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Table 6-105: Acceptable Zone Sound Levels for noise in districts (SANS 10103:2008) 

 

6.2.10.10 Recommended Noise Limits 

Acoustical measurements indicated an area where the ambient sound levels are 
typically of a rural noise district, and the potential conceptual noise impact (future 
ENIAs should be completed for specific projects) was evaluated in terms of (i.t.o.) the 
following Zone Sound Levels (proposed rating levels): 

• “Rural District” (45 and 35 dBA day/night-time Rating i.t.o. SANS 10103:2008) 
– Existing NSD staying further than 500m from the N1 highway or existing noise 
sources (such as Syferfontein Dolomite); & 

• “Equator principles” (55 and 45 dBA day/night-time Rating i.t.o. IFC Noise 
Limits). These noise limits are the same as the “Urban District” rating, suitable 
for residential use. 

In addition, animals start to respond to increased noise levels of 55 to 60 dBA (Barber, 
2010). However, this report will not consider the potential impact on animals, as the 
increased activities relating to the development of the SEZ will most likely result in 
animals relocating to a less stressful environment. 

The development of appropriate noise limits (or acceptable rating levels) for a mixed 
land use development need to consider a number of requirements, including: 

• Noise generator: Industrial areas (heavy and light), where a night-time 
boundary noise level of up to 70 dBA would be normal; 

• Noise generator: Commercial and retail areas, where daytime boundary noise 
levels may be as high as 65 dBA, with night-time boundary noise levels dropping 
to less than 55 dBA (although it may be significantly less); 

• Potential NSD and/or noise generator: Business areas (not significantly noise 
sensitive – administration and offices), where noises are generally generated 
by traffic and cooling systems with business activities not commonly generating 
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significant noises. To ensure that ambient sound levels are not excessive 
(without the use of acoustic treatment to reduce intrusion noise levels), such 
activities should not be located in very noisy districts or land use zones. 
Frequently such land uses are allowed in the commercial / retail zones, 
although ideally it should be located on the edge of commercial / retail zones 
to assist in creating a buffer between a more noisy and quieter areas; 

• Potential NSD: Business areas (noise sensitive), where noises are generally 
generated by traffic and cooling systems. Outdoor ambient sound levels should 
be managed while considering the land use, type of occupancy and / or indoor 
activity that may take place in the area. Table 1 of SANS 10103:2008 does 
provide guidelines for design and maximum equivalent continuous rating levels 
for ambient noise (noise limits) for certain uses (see also Appendix D). These 
land uses, occupancies and/or activities desire a quieter environment to ensure 
acceptable land use (such as a hotel, hospitals, schools, libraries, religious and 
community facilities as well as recreational activities). To ensure that ambient 
sound levels are not excessive (without the use of acoustic treatment to reduce 
intrusion noise levels), such zones should not be located in very noisy districts 
or land use zones and are normally located within, or on the edge of residential 
areas; & 

• Definite NSD: Residential areas, where ambient sound levels should be 
managed to be less than 45 dBA at night (55 dBA during the day).  

6.2.10.11 Noise from Activities and Equipment  

Increased noise levels are directly linked with the various activities associated with the 
construction of the proposed SEZ and related infrastructure, as well as the operational 
phase of the activity. This section will only generically look at conceptual noise sources 
to assist in the identification of potential concerns. It will be required and 
recommended that future project specifically look at their potential noise impact on 
the identified NSDs as well as any new NSDs. 

The development of the SEZ could result in a number of different noises generating 
activities, from various equipment at different operating periods. Increased traffic 
volumes will cumulatively add to existing and future noises.  

Potential maximum noise levels generated by a few selected equipment and activities, 
as well as the potential extent, are presented in Table 6-106. The potential extent 
depends on a number of factors, including the prevailing ambient sound levels during 
the instance the maximum noise event occurred, as well as the spectral characteristics 
of the noise and the ambient soundscape in the surroundings.  

Average or equivalent sound levels are another factor that impacts on the ambient 
sound levels and is the constant sound level that the NSD can experience. Typical 
sound power levels associated with a few selected activities and equipment that may 
be found within such a SEZ is presented in Table 6-107. 

The level and character of the noise (during all phases of the SEZ) will be highly variable 
as different activities with different equipment take place at different times, for 
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different periods of time (operating cycles), in different combinations/sequences and 
on different parts of the construction site. 

Other factors, such as cumulative effects from simultaneous activities, projects and 
operations in the area, topography, layout of project (where buildings may shield some 
noises), the location of the project in relation with buildings that may act as a sound 
barrier and the distance to the closest potential noise-sensitive receptors / NSDs will 
determine the actual noise level in practice. This however can only be calculated once 
the specifics of each proposed project are known. 
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Table 6-106: Potential maximum noise levels generated by various activities and equipment 

Equipment 
Description105 

Impact 
Device? 

Maximum Sound Power 
Levels (dBA) 

Operational Noise Level at given distance considering potential maximum noise levels  

(Cumulative as well as the mitigatory effect of potential barriers or other mitigation not included –  

simple noise propagation modelling only considering distance)  

(dBA) 

5 m 10 m 20 m 50 m 100 m 150 m 200 m 300 m 500 m 750 m 1000 m 2000 m 

Backhoe No 114.7 89.7 83.7 77.6 69.7 63.7 60.1 57.6 54.1 49.7 46.2 43.7 37.6 

Compactor (ground) No 114.7 89.7 83.7 77.6 69.7 63.7 60.1 57.6 54.1 49.7 46.2 43.7 37.6 

Compressor (air) No 114.7 89.7 83.7 77.6 69.7 63.7 60.1 57.6 54.1 49.7 46.2 43.7 37.6 

Concrete Batch Plant No 117.7 92.7 86.7 80.6 72.7 66.7 63.1 60.6 57.1 52.7 49.2 46.7 40.6 

Concrete Mixer Truck No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Concrete Pump Truck No 116.7 91.7 85.7 79.6 71.7 65.7 62.1 59.6 56.1 51.7 48.2 45.7 39.6 

Crane No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Drum Mixer No 114.7 89.7 83.7 77.6 69.7 63.7 60.1 57.6 54.1 49.7 46.2 43.7 37.6 

Dump Truck No 118.7 93.7 87.7 81.6 73.7 67.7 64.1 61.6 58.1 53.7 50.2 47.7 41.6 

Excavator No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Flat Bed Truck No 118.7 93.7 87.7 81.6 73.7 67.7 64.1 61.6 58.1 53.7 50.2 47.7 41.6 

Generator No 116.7 91.7 85.7 79.6 71.7 65.7 62.1 59.6 56.1 51.7 48.2 45.7 39.6 

 
105Equipment list and Sound Power Level source: http://www.fhwa.dot.gov/environment/noise/construction_noise/handbook/handbook09.cfm 

http://www.fhwa.dot.gov/environment/noise/construction_noise/handbook/handbook09.cfm


ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 653 of 996 
 

Equipment 
Description105 

Impact 
Device? 

Maximum Sound Power 
Levels (dBA) 

Operational Noise Level at given distance considering potential maximum noise levels  

(Cumulative as well as the mitigatory effect of potential barriers or other mitigation not included –  

simple noise propagation modelling only considering distance)  

(dBA) 

5 m 10 m 20 m 50 m 100 m 150 m 200 m 300 m 500 m 750 m 1000 m 2000 m 

Grader No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Impact Pile Driver Yes 129.7 104.7 98.7 92.6 84.7 78.7 75.1 72.6 69.1 64.7 61.2 58.7 52.6 

Man Lift No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Paver No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Pickup Truck No 89.7 64.7 58.7 52.6 44.7 38.7 35.1 32.6 29.1 24.7 21.2 18.7 12.6 

Pumps No 111.7 86.7 80.7 74.6 66.7 60.7 57.1 54.6 51.1 46.7 43.2 40.7 34.6 

Rivet Buster/Chipping 
Gun 

Yes 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Sand Blasting (single 
nozzle) 

No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Slurry Plant No 112.7 87.7 81.7 75.6 67.7 61.7 58.1 55.6 52.1 47.7 44.2 41.7 35.6 

Slurry Trenching 
Machine 

No 116.7 91.7 85.7 79.6 71.7 65.7 62.1 59.6 56.1 51.7 48.2 45.7 39.6 

Soil Mix Drill Rig No 114.7 89.7 83.7 77.6 69.7 63.7 60.1 57.6 54.1 49.7 46.2 43.7 37.6 
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Equipment 
Description105 

Impact 
Device? 

Maximum Sound Power 
Levels (dBA) 

Operational Noise Level at given distance considering potential maximum noise levels  

(Cumulative as well as the mitigatory effect of potential barriers or other mitigation not included –  

simple noise propagation modelling only considering distance)  

(dBA) 

5 m 10 m 20 m 50 m 100 m 150 m 200 m 300 m 500 m 750 m 1000 m 2000 m 

Vacuum Street 
Sweeper 

No 114.7 89.7 83.7 77.6 69.7 63.7 60.1 57.6 54.1 49.7 46.2 43.7 37.6 

Ventilation Fan No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Vibrating Hopper No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Vibratory Concrete 
Mixer 

No 114.7 89.7 83.7 77.6 69.7 63.7 60.1 57.6 54.1 49.7 46.2 43.7 37.6 

Vibratory Pile Driver No 129.7 104.7 98.7 92.6 84.7 78.7 75.1 72.6 69.1 64.7 61.2 58.7 52.6 

Warning Horn No 119.7 94.7 88.7 82.6 74.7 68.7 65.1 62.6 59.1 54.7 51.2 48.7 42.6 

Welder/Torch No 107.7 82.7 76.7 70.6 62.7 56.7 53.1 50.6 47.1 42.7 39.2 36.7 30.6 
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Table 6-107: Potential equivalent noise levels generated by various equipment 

Equipment Description 

Equivalent 

(average) 

Sound Levels 

(dBA) 

Operational Noise Level at given distance considering equivalent (average) sound power emission levels 

(Cumulative as well as the mitigatory effect of potential barriers or other mitigation not included –  

simple noise propagation modelling only considering distance)  

(dBA) 

5 m 10 m 20 m 50 m 100 m 150 m 200 m 300 m 500 m 750 m 1000 m 2000 m 

Ball Mill (Chrome) 110.1 85.2 79.1 73.1 65.2 59.1 55.6 53.1 49.6 45.2 41.6 39.1 33.1 

Breaking of cast ingots 125.5 100.5 94.5 88.5 80.5 74.5 71.0 68.5 64.9 60.5 57.0 54.5 48.5 

Bulldozer Komatsu 375 114.0 89.0 83.0 77.0 69.0 63.0 59.5 57.0 53.4 49.0 45.5 43.0 37.0 

Cement truck (with cement) 111.7 86.7 80.7 74.7 66.7 60.7 57.2 54.7 51.2 46.7 43.2 40.7 34.7 

Coal crushing plant (50 k tons) 114.5 89.5 83.5 77.5 69.5 63.5 60.0 57.5 54.0 49.5 46.0 43.5 37.5 

Coal Pulverisers 96.0 71.0 65.0 58.9 51.0 45.0 41.4 38.9 35.4 31.0 27.5 25.0 18.9 

Cyclone (hard rock) 108.8 83.8 77.8 71.8 63.8 57.8 54.3 51.8 48.3 43.8 40.3 37.8 31.8 

Compressor Doosan (Large) 116.3 91.3 85.3 79.3 71.3 65.3 61.8 59.3 55.8 51.3 47.8 45.3 39.3 

Cooling fans 111.8 86.8 80.8 74.8 66.8 60.8 57.3 54.8 51.3 46.8 43.3 40.8 34.8 

Crusher (Chrome) 121.7 96.7 90.7 84.7 76.7 70.7 67.2 64.7 61.2 56.7 53.2 50.7 44.7 

Diesel Generator (Large - mobile) 106.1 81.2 75.1 69.1 61.2 55.1 51.6 49.1 45.6 41.2 37.6 35.1 29.1 

Elevated Flare / (flue gas stack) 124.0 99.0 93.0 87.0 79.0 73.0 69.5 67.0 63.5 59.0 55.5 53.0 47.0 

Excavator 112.0 87.0 81.0 75.0 67.0 61.0 57.5 55.0 51.4 47.0 43.5 41.0 35.0 
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Equipment Description 

Equivalent 

(average) 

Sound Levels 

(dBA) 

Operational Noise Level at given distance considering equivalent (average) sound power emission levels 

(Cumulative as well as the mitigatory effect of potential barriers or other mitigation not included –  

simple noise propagation modelling only considering distance)  

(dBA) 

5 m 10 m 20 m 50 m 100 m 150 m 200 m 300 m 500 m 750 m 1000 m 2000 m 

Front End Loader (CAT 988)  115.6 90.7 84.6 78.6 70.7 64.6 61.1 58.6 55.1 50.7 47.1 44.6 38.6 

Flotation 104.4 79.4 73.4 67.3 59.4 53.4 49.8 47.3 43.8 39.4 35.9 33.4 27.3 

Furnace fans 115.2 90.2 84.2 78.2 70.2 64.2 60.7 58.2 54.7 50.2 46.7 44.2 38.2 

General noise 108.8 83.8 77.8 71.8 63.8 57.8 54.2 51.8 48.2 43.8 40.3 37.8 31.8 

General Noise - Construction (commercial) 96.5 71.6 65.6 59.5 51.6 45.6 42.0 39.5 36.0 31.6 28.1 25.6 19.5 

Generator building 96.0 71.0 65.0 59.0 51.0 45.0 41.5 39.0 35.5 31.0 27.5 25.0 19.0 

Grader 110.9 85.9 79.9 73.9 65.9 59.9 56.4 53.9 50.3 45.9 42.4 39.9 33.9 

Intake Fans 97.7 72.8 66.8 60.7 52.8 46.8 43.2 40.7 37.2 32.8 29.3 26.8 20.7 

Reactor building, Vanadium 111.9 86.9 80.9 74.9 66.9 60.9 57.4 54.9 51.4 46.9 43.4 40.9 34.9 

Reclaiming plant 121.7 96.7 90.7 84.7 76.7 70.7 67.2 64.7 61.2 56.7 53.2 50.7 44.7 

Road Truck average 109.6 84.7 78.7 72.6 64.7 58.7 55.1 52.6 49.1 44.7 41.1 38.7 32.6 

Screening plant (approx. 50k tons) 105.5 80.6 74.6 68.5 60.6 54.6 51.0 48.5 45.0 40.6 37.0 34.6 28.5 

Silenced radiator 98.3 73.4 67.3 61.3 53.4 47.3 43.8 41.3 37.8 33.4 29.8 27.3 21.3 

Smelter building 120.8 95.8 89.8 83.7 75.8 69.8 66.2 63.7 60.2 55.8 52.3 49.8 43.7 
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Equipment Description 

Equivalent 

(average) 

Sound Levels 

(dBA) 

Operational Noise Level at given distance considering equivalent (average) sound power emission levels 

(Cumulative as well as the mitigatory effect of potential barriers or other mitigation not included –  

simple noise propagation modelling only considering distance)  

(dBA) 

5 m 10 m 20 m 50 m 100 m 150 m 200 m 300 m 500 m 750 m 1000 m 2000 m 

Steam Turbine Condenser 105.4 80.4 74.4 68.4 60.4 54.4 50.9 48.4 44.9 40.4 36.9 34.4 28.4 

Steam venting 101.7 76.7 70.7 64.7 56.7 50.7 47.2 44.7 41.2 36.7 33.2 30.7 24.7 

Spiral (Hard Rock) 109.2 84.6 78.6 72.6 64.6 58.6 55.1 52.6 49.0 44.6 41.1 38.6 32.6 

Water Cooling Fans 113.0 88.0 82.0 76.0 68.0 62.0 58.5 56.0 52.4 48.0 44.5 42.0 36.0 

Substation - one transformer 80.2 55.3 49.2 43.2 35.3 29.2 25.7 23.2 19.7 15.3 11.7 9.2 3.2 

 

 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 658 of 996 
 

6.2.10.12 PROJECTED NOISE RATING LEVELS 

This study assesses the potential worse-case scenario and mainly considers the night-
time period. This is because people are more sensitive for intrusion noises at night, a 
period when a quieter environment is required. In addition, there are fewer 
acceptances of intrusion noises in a rural noise district, especially at night.  

Considering the Table 6-107, there are a number of noisy activities or equipment 
(normally associated with heavy industry) that could change ambient sound levels as 
far as 2,000 m from these noisy activities or equipment. As it is unknown where the 
heavy industry may be located as this would effectively enclose the proposed SEZ site 
as depicted in Figure 6-134 (e.g. worse-case with the larger area used for heavy 
industry).  

Work done on industrial projects (including actual noise measurements and noise 
modelling) indicated that an industrial project in a rural noise district could change the 
noise levels higher than: 

• 45 dBA at 2,000 m (green to yellow line in Figure 6-135). At this distance the 
activities or equipment will be audible during the quieter periods at night, and 
more noise-sensitive receptors may raise complaints about the noises; 

• 50 dBA at 1,000 m (yellow to red line in Figure 6-135). At this distance the 
activities or equipment will be clearly audible at night and receptors may raise 
complaints about the noises; & 

• 55 dBA at 500 m (area within red line in Figure 6-135). At this distance the 
activities or equipment will be clearly audible at night. It is highly likely that 
some receptors will complain about the intrusion noises.  

It should be noted that this is a potential worse-case scenario, as buildings may shield 
some noises with ground conditions and atmospheric absorption may assist with the 
attenuation of noises over distance.  
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Figure 6-134: Worse-case scenario, buffers around the proposed project area  
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Figure 6-135: Worse-case scenario, buffers around the identified NSD in the focus area 
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6.2.10.13 SIGNIFICANCE OF THE POTENTIAL NOISE IMPACTS 

6.2.10.13.1  Potential Noise Impact – Existing NSD (Used to Quiet Environment) 

Three scenarios were considered, namely: 

• Noise levels between 45 – 50 dBA at the houses of existing NSD, approximately 
2,000 – 1,000m from the closest industrial noise sources; 

• Noise levels between 50 - 55 dBA at the houses of existing NSD, approximately 
1,000 – 500m from the closest industrial noise sources; & 

• Noise levels exceeding 55 dBA at the houses of existing NSD, closer than 500m 
from industrial noise sources. 

Excluding the area close to the N1 (approximately 500m) and a similar area around the 
Syferfontein Dolomite quarry, most of the focus area has an undeveloped and natural 
character, with the dominant sounds being mainly wind-induced and of faunal origin.  

The potential significance of the noise impacts is summarized in Table 6-108 (noise 
levels between 45 and 50 dBA at night), Table 6-109 (noise levels between 50 and 55 
dBA at night) and Table 6-110 (noise levels exceeding 55 dBA).  

Table 6-108: Impact Assessment: Noise levels between 45 and 50 dBA 

Nature:   
Numerous simultaneous industrial activities and equipment operating closer than 2,000m from NSD 
used to a quiet environment at night 

Acceptable Rating 
Level 

Area has a rural development character, confirmed by onsite ambient sound level measurements. Night-
time ambient sound levels range between 33 and 45 dBA. 

Use LReq,N of 35 dBA (rural). 

 Without Mitigation With Mitigation 

Magnitude 

Noises will be just audible to clearly audible at 
closest NSD. Introduced noises may change 
ambient sound levels from 3 to more than 7 dBA. 

Low to high – 2 to 8 

Noises will be just audible at closest NSD. 
Introduced noises may change ambient sound 
levels from 3 to more than 7 dBA. 

Low to high – 2 to 8 

Duration 

Noise levels will remain elevated for duration of 
project (longer than 20 years). 

(Permanent – 5)  

Noise levels will remain elevated for duration of 
project (longer than 20 years). 

(Permanent – 5)  

Extent 
(ΔLAeq,D>7dBA) 

Noises could change ambient sound levels further 
than 1,000m from the noise-generating activities. 

(Regional – 3) 

Noises could change ambient sound levels further 
than 1,000m from the noise-generating activities. 

(Regional – 3) 

Probability Probable (2) Improbable (1) 

Significance of 
Impact 

(8 + 5 + 3) x 2 = 32 

Medium 

(8 + 5 + 3) x 1 = 15 

Low 

Comments Worst case scenario with numerous noisy heavy industry activities and equipment assumed.  
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Degree of 
Confidence 

High 

Mitigation: 
- Do not allow the development of industrial zones closer than 2,000m from existing NSDs. If no 

alternative exist an ENIA must be completed to consider the noise impact on the NSD; & 

- Relocation of NSDs (purchase of the farms located within focus area). 

Cumulative impacts Noises will cumulative add the noises from traffic on the N1 road. 

Residual Impacts:  The SEZ will permanently change the soundscape in the focus area. 

 

Table 6-109: Impact Assessment: Noise levels between 50 and 55 dBA 

Nature:   
Numerous simultaneous industrial activities and equipment operating closer than 1,000m from NSD 
used to a quiet environment at night 

Acceptable Rating 
Level 

Area has a rural development character, confirmed by onsite ambient sound level measurements. Night-
time ambient sound levels range between 33 and 45 dBA. 

Use LReq,N of 35 dBA (rural). 

 Without Mitigation With Mitigation 

Magnitude 

Noises will be clearly audible at closest NSD. 
Introduced noises may change ambient sound 
levels with more than 7 dBA. 

Medium to very high – 6 to 10 

Noises will be just audible at closest NSD. 
Introduced noises may change ambient sound 
levels from 3 to more than 7 dBA. 

Low to high – 2 to 8 

Duration 

Noise levels will remain elevated for duration of 
project (longer than 20 years). 

(Permanent – 5)  

Noise levels will remain elevated for duration of 
project (longer than 20 years). 

(Permanent – 5)  

Extent 
(ΔLAeq,D>7dBA) 

Noises could change ambient sound levels further 
than 1,000m from the noise-generating activities. 

(Regional – 3) 

Noises could change ambient sound levels further 
than 1,000m from the noise-generating activities. 

(Regional – 3) 

Probability 

(Error! Reference s
ource not found.) 

Likely to highly likely (4) Improbable (1) 

Significance of 
Impact 

(10 + 5 + 3) x 4 = 72 

High 

(8 + 5 + 3) x 1 = 15 

Low 

Comments Worst case scenario with numerous noisy heavy industry activities and equipment assumed.  

Degree of 
Confidence 

High 

Mitigation: 
- Do not allow the development of industrial zones closer than 2,000m from existing NSDs. If no 

alternative exist an ENIA must be completed to consider the noise impact on the NSD; & 

- Relocation of NSDs (purchase of the farms located within focus area). 

Cumulative impacts Noises will cumulative add the noises from traffic on the N1 road  

Residual Impacts:  The SEZ will permanently change the soundscape in the focus area. 
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Table 6-110: Impact Assessment: Noise levels higher than 55 dBA 

Nature:   
Numerous simultaneous industrial activities and equipment operating closer than 500m from NSD used 
to a quiet environment at night 

Acceptable Rating 
Level 

Area has a rural development character, confirmed by onsite ambient sound level measurements. Night-
time ambient sound levels range between 33 and 45 dBA. 

Use LReq,N of 35 dBA (rural) 

 Without Mitigation With Mitigation 

Magnitude 

(Error! Reference s
ource not found.) 

Noises will be clearly audible at closest NSD. 
Introduced noises may change ambient sound 
levels with more than 7 dBA. 

Very high – 10 

Noises will be just audible at closest NSD. 
Introduced noises may change ambient sound 
levels from 3 to more than 7 dBA. 

Low to high – 2 to 8 

Duration 

(Error! Reference s
ource not found.) 

Noise levels will remain elevated for duration of 
project (longer than 20 years). 

(Permanent – 5)  

Noise levels will remain elevated for duration of 
project (longer than 20 years). 

(Permanent – 5)  

Extent 
(ΔLAeq,D>7dBA) 

(Error! Reference s
ource not found.) 

Noises could change ambient sound levels further 
than 1,000m from the noise-generating activities. 

(Regional – 3) 

Noises could change ambient sound levels further 
than 1,000m from the noise-generating activities. 

(Regional – 3) 

Probability 

(Error! Reference s
ource not found.) 

Definite (5) Improbable (1) 

Significance of 
Impact 

(10 + 5 + 3) x 5 = 90 

High 

(8 + 5 + 3) x 1 = 15 

Low 

Comments Worst case scenario with numerous noisy heavy industry activities and equipment assumed.  

Degree of 
Confidence 

High 

Mitigation: 
- Do not allow the development of industrial zones closer than 2,000m from existing NSDs. If no 

alternative exist an ENIA must be completed to consider the noise impact on the NSD; & 

- Relocation of NSDs (purchase of the farms located within focus area). 

Cumulative impacts Noises will cumulative add the noises from traffic on the N1 road. 

Residual Impacts:  The SEZ will permanently change the soundscape in the focus area. 

 

6.2.10.13.2  Potential Noise Impact – NSD (Used To Increased Sound Levels) 

As the SEZ is developed, the soundscape will change and the ambient sound levels will 
increase from a typical rural noise district to that of a sub-urban to commercial noise 
district. Potential NSD more used to higher ambient sound levels will include: 

• NSDs staying close to the town of Mopane; 
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• NSDs staying close to the N1 national road; & 

• NSDs working at, or visiting the SEZ development. 

These NSDs will be more used to sound levels typical of an urban noise district and 
three scenarios can again be considered, namely: 

• Noise levels between 45 – 50 dBA at the houses of existing NSD, approximately 
2,000 – 1,000m from the closest heavy industrial noise sources; 

• Noise levels between 50 - 55 dBA at the houses of existing NSD, approximately 
1,000 – 500m from the closest heavy industrial noise sources; & 

• Noise levels exceeding 55 dBA at the houses of existing NSD, closer than 500m 
from heavy industrial noise sources. 

The potential significance of the noise impacts is summarized in Table 6-111 (noise 
levels between 45 and 50 dBA at night), Table 6-112 (noise levels between 50 and 55 
dBA at night) and Table 6-112 (noise levels exceeding 55 dBA). 

Table 6-111: Impact Assessment: Noise levels 45 – 50 dBA 

Nature:   
Numerous simultaneous industrial activities and equipment operating closer than 2,000m from NSD 
used to ambient sound levels typically associated with an urban noise district at night 

Acceptable Rating 
Level 

Ambient sound levels should be suitable for residential use at the NSD. 

Use LReq,N of 45 dBA (rural). 

 Without Mitigation With Mitigation 

Magnitude 

(Error! Reference s
ource not found.) 

Sound levels of 45 – 50 dBA are 0 – 5 dB higher 
than a typical urban noise district. 

Low to Low-medium – 2 to 4 

Sound levels of 45 – 50 dBA are 0 – 5 dB higher than 
a typical urban noise district. 

Low to Low-medium – 2 to 4 

Duration 

(Error! Reference s
ource not found.) 

Noise levels will remain elevated for duration of 
project (longer than 20 years). 

(Permanent – 5)  

Noise levels will remain elevated for duration of 
project (longer than 20 years). 

(Permanent – 5)  

Extent 
(ΔLAeq,D>7dBA) 

(Error! Reference s
ource not found.) 

Noises could change ambient sound levels further 
than 1,000m from the noise-generating activities. 

(Regional – 3) 

Noises could change ambient sound levels further 
than 1,000m from the noise-generating activities. 

(Regional – 3) 

Probability 

(Error! Reference s
ource not found.) 

Improbable (1) Improbable (1) 

Significance of 
Impact 

(4 + 5 + 3) x 1 = 12 

Low 

(4 + 5 + 3) x 1 = 12 

Low 

Comments Worst case scenario with numerous noisy heavy industry activities and equipment assumed.  

Degree of 
Confidence 

High 
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Mitigation: 

- Should a heavy industry (with cooling/exhaust/intake/induced draft fans or exhaust stacks higher 
than 20m) be developed within 2,000m from a NSD, or an area that may in the future be used for 
residential purposes, an ENIA must be compiled to define the potential magnitude of the noise 
impact, the extent of the noise impact and the potential significance of the noise impact. See clause 
5.4 (i)]) and 5.4 (l) of SANS 10328:2008. 

Cumulative impacts 
Noises will cumulative add the noises from traffic as well as other noise generating activities taking place 
within 2,000m. 

Residual Impacts:  The SEZ will permanently change the soundscape in the focus area. 

 

Table 6-112: Impact Assessment: Noise levels 50 – 55 dBA 

Nature:   
Numerous simultaneous industrial activities and equipment operating closer than 1,000m from NSD 
used to ambient sound levels typically associated with an urban noise district at night 

Acceptable Rating 
Level 

Ambient sound levels should be suitable for residential use at the NSD. 

Use LReq,N of 45 dBA (rural). 

 Without Mitigation With Mitigation 

Magnitude 

(Error! Reference s
ource not found.) 

Sound levels of 50 – 55 dBA are 5 – 10 dB higher 
than a typical urban noise district. 

Medium to Very High – 6 to 10 

Sound levels of 45 – 50 dBA are 0 – 5 dB higher than 
a typical urban noise district. 

Low to Low-medium – 2 to 4 

Duration 

(Error! Reference s
ource not found.) 

Noise levels will remain elevated for duration of 
project (longer than 20 years). 

(Permanent – 5)  

Noise levels will remain elevated for duration of 
project (longer than 20 years). 

(Permanent – 5)  

Extent 
(ΔLAeq,D>7dBA) 

(Error! Reference s
ource not found.) 

Noises could change ambient sound levels further 
than 1,000m from the noise-generating activities. 

(Regional – 3) 

Noises could change ambient sound levels further 
than 1,000m from the noise-generating activities. 

(Regional – 3) 

Probability 

(Error! Reference s
ource not found.) 

Probable (2) to Likely (3) Improbable (1) 

Significance of 
Impact 

(10 + 5 + 3) x 3 = 54 

Medium 

(4 + 5 + 3) x 1 = 12 

Low 

Comments Worst case scenario with numerous noisy heavy industry activities and equipment assumed.  

Degree of 
Confidence 

High 

Mitigation: 

- Ideally no industrial areas should be planned closer than 1,000m from a NSD (residential areas and 
activities requiring a quieter soundscape). Similarly, no NSD should be allowed to develop within 
1,000m from an area zoned for industrial use; & 

- Should an industry be planned or proposed within 1,000m from a NSD, or an area that may in the 
future be used for residential purposes, a ENIA must be compiled to define the potential magnitude 
of the noise impact, the extent of the noise impact and the potential significance of the noise 
impact. See clause 5.4 (g)]) and 5.4 (h) of SANS 10328:2008. If the noise levels due to the proposed 
new industry may result in noise levels exceeding 50 dBA at NSD, management and mitigation 
measures must be implemented to ensure that the noise level at the NSD are less than 50 dBA. 
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Cumulative impacts 
Noises will cumulative add the noises from traffic as well as other noise generating activities taking place 
within 2,000m. 

Residual Impacts:  The SEZ will permanently change the soundscape in the focus area. 

 

Table 6-113: Impact Assessment: Noise levels exceeding 55 dBA 

Nature:   
Numerous simultaneous industrial activities and equipment operating closer than 500m from NSD used 
to ambient sound levels typically associated with an urban noise district at night 

Acceptable Rating 
Level 

Ambient sound levels should be suitable for residential use at the NSD. 

Use LReq,N of 45 dBA (rural). 

 Without Mitigation With Mitigation 

Magnitude 

(Error! Reference s
ource not found.) 

Sound levels of 55 dBA are 15 dB higher than a 
typical urban noise district. 

Very High – 10 

Sound levels of 45 – 50 dBA are 0 – 5 dB higher than 
a typical urban noise district. 

Low to Low-medium – 2 to 4 

Duration 

(Error! Reference s
ource not found.) 

Noise levels will remain elevated for duration of 
project (longer than 20 years). 

(Permanent – 5)  

Noise levels will remain elevated for duration of 
project (longer than 20 years). 

(Permanent – 5)  

Extent 
(ΔLAeq,D>7dBA) 

(Error! Reference s
ource not found.) 

Noises could change ambient sound levels further 
than 1,000m from the noise-generating activities. 

(Regional – 3) 

Noises could change ambient sound levels further 
than 1,000m from the noise-generating activities. 

(Regional – 3) 

Probability 

(Error! Reference s
ource not found.) 

Highly Likely (4) Improbable (1) 

Significance of 
Impact 

(10 + 5 + 3) x 4 = 72 

Medium 

(4 + 5 + 3) x 1 = 12 

Low 

Comments Worst case scenario with numerous noisy heavy industry activities and equipment assumed.  

Degree of 
Confidence 

High 

Mitigation: 

- No industrial areas must be developed or permitted within 500m from an NSD; 

- No NSD to be permitted to develop within 500m from an industrial area;  

- An ENIA to be compiled should a NSD be planned within 500m from the N1 highway or similar busy 
road; 

- Ideally no industrial areas should be planned closer than 1,000m from NSD (residential areas and 
activities requiring a quieter soundscape). Similarly, no NSD should be allowed to develop within 
1,000m from an area zoned for industrial use; & 

- Should an industry be planned or proposed within 1,000m from and NSD, or an area that may in 
the future be used for residential purposes, a ENIA must be compiled to define the potential 
magnitude of the noise impact, the extent of the noise impact and the potential significance of the 
noise impact. See clause 5.4 (g)]) and 5.4 (h) of SANS 10328:2008. If the noise levels due to the 
proposed new industry may result in noise levels exceeding 50 dBA at NSD, management and 
mitigation measures must be implemented to ensure that the noise level at the NSD are less than 
50 dBA. 
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Cumulative impacts 
Noises will cumulative add the noises from traffic as well as other noise generating activities taking place 
within 2,000m.  

Residual Impacts:  The SEZ will permanently change the soundscape in the focus area. 

 

6.2.10.14 MITIGATION OPTIONS 

6.2.10.14.1 PLANNING PHASE OF THE SEZ 

The proposed SEZ will introduce a number of activities and land used that will change 
the soundscape significantly. While this SEZ will develop over a number of years, the 
development will introduce noises into an area that is largely rural and undeveloped, 
with sound levels typical of a rural noise district.  

NSDs (specifically people staying on farms within or close to the focus area) used to 
the rural environment will experience significant change and may complain about the 
increase in noise levels.  

Mitigation required to ensure that the SEZ co-exist with the existing NSDs will require 
that, if an industry is planned within 2,000m from an existing NSD, a full ENIA must be 
completed. The NSD must be notified of the ENIA process and be allowed to comment 
on the projected noise levels as well as the potential noise impact. No industry should 
be permitted within 2,000m from an existing NSD if a full ENIA was not completed.  

The developers of the SEZ should also consider purchasing the farms located within 
the focus area and relocate existing NSD on these farms.  

Future land uses in the SEZ must be planned to ensure that the noise-generating 
activities does not impact on land uses with certain desired, design or maximum noise 
limits. (Design and maximum rating levels for ambient noise in different areas of 
occupancy and/or activity indoors). Planning should consider: 

• Locating the industrial areas as far as possible from existing NSD (if not 
relocated) and areas that may be used in the future potential noise-sensitive 
activities; 

• The placement of light industrial areas between commercial / retail areas and 
heavy industrial areas. The commercial / retail areas to be planned as buffer 
between industrial areas and potential noise-sensitive areas (NSD); & 

• Using available space to ensure a buffer of at least 500m between industrial 
activities and potential NSDs, though a buffer of at least 1,000m is 
recommended. 

6.2.10.14.2 Developmental phase of the sez 

As the SEZ develops ambient sound levels will increase. While correct planning will 
assist in minimising potential noise impacts, it will still be required to assess potential 
noise impacts for the following reasons: 
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• Should a heavy industry (with cooling/exhaust/intake/induced draft fans or 
exhaust stacks higher than 20m) be developed within 2,000m from an NSD, or 
an area that may in the future be used for residential purposes, an ENIA must 
be compiled to define the potential magnitude of the noise impact, the extent 
of the noise impact and the potential significance of the noise impact; 

• Should an industry be planned or proposed within 1,000m from a NSD, or an 
area that may in the future be used for residential purposes, an ENIA must be 
compiled to define the potential magnitude of the noise impact, the extent of 
the noise impact and the potential significance of the noise impact; & 

• Should a NSD be planned within 500m from the N1 or similar busy road, or a 
new road are proposed within 200m from an NSD, an ENIA must be compiled 
to define the potential magnitude of the noise impact, the extent of the noise 
impact and the potential significance of the noise impact. 

The development of an industrial area closer than 500m from an NSD should not be 
permitted, and, no NSD should be permitted closer than 500m from an industrial area. 

6.2.10.14.3 Operation mitigation options that should be included in the EMP 

• Future land uses in the SEZ must be planned to ensure that the noise-
generating activities does not impact on potential noise-sensitive land uses 
with certain noise limits as defined in Table 1 of SANS 10103:2008; 

• Should a heavy industry (with cooling/exhaust/intake/induced draft fans or 
exhaust stacks higher than 20m) be developed within 2,000m from an NSD, or 
an area that may in the future be used for residential purposes, an ENIA (as per 
the requirements of SANS 10328:2008) must be compiled to define the 
potential magnitude of the noise impact, the extent of the noise impact and 
the potential significance of the noise impact; 

• Should an industry be planned or proposed within 1,000m from a NSD, or an 
area that may in the future be used for residential purposes, an ENIA (as per 
the requirements of SANS 10328:2008) must be compiled to define the 
potential magnitude of the noise impact, the extent of the noise impact and 
the potential significance of the noise impact; & 

• Should a NSD be planned within 500m from the N1 or similar busy road, or a 
new road are proposed within 200m from an NSD, an ENIA (as per the 
requirements of SANS 10328:2008) must be compiled to define the potential 
magnitude of the noise impact, the extent of the noise impact and the potential 
significance of the noise impact. 

6.2.11 HEALTH ASSESSMENT 

6.2.11.1 Anticipated Health Impacts of the various Manufacturing Plants 

6.2.11.1.1 Thermal Power Plant 

A thermal power station is a power plant in which heat energy is converted to electric 
power. In most of the places in the world the turbine is steam-driven. Water is heated, 
turns into steam and spins a steam turbine which drives an electrical generator. 
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Due to its high energy generation potential, coal is widely used in power generation in 
different countries. Although, the presence of carbon, hydrogen and sulphur in coal 
facilitates the energy generation in coal combustion, somepollutants including COx, 
SOx, NOx, particulate matter (PM) and heavy metals are accumulated in air and water 
and lead to severe environmental and health impacts as a result of leaching, 
volatilization, melting, decomposition, oxidation, hydration and other chemical 
reactions. In addition, fly ash, in both wet and dry forms, is mobilized and induces 
severe impacts including bone deformities and kidney dysfunction, particularly with 
exposure of radionuclides (Munawer, 2018). 

The burning of coal leads to the emission of poisonous gases with underlying health 
impacts and environmental problems (Clancy et al.; Katsouyanni et al., 2001, Gent et 
al., 2003). In coal combustion, the carbon, sulphur, and nitrogen react with oxygen and 
produce their respective oxides: carbon dioxide (CO2) and carbon monoxide (CO), 
sulphur dioxide (SO2) and sulphur trioxide (SO3), and nitrogen dioxide (NO2) and nitric 
oxide (NO), respectively. The emission of these gases has been correlated with many 
health problems directly and indirectly, including skin, cardiovascular, brain, blood and 
lung diseases, and different cancers (Badman and Jaffé, 1996, Cornell, 2016, Bascom 
et al., 1996, Kelsall et al., 1997, Health effects of outdoor air pollution. Committee of 
the Environmental and Occupational Health Assembly of the American Thoracic 
Society, 1996, Pope et al., 1995). For example, CO enters into the blood stream and 
reacts with haemoglobin and reduces the formation of oxy-haemoglobin complex by 
decreasing its ability for O2 transformation (Badman & Jaffé, 1996). Hence, the CO can 
alter biological functions at the cellular level and cause many abnormalities including 
slow reflexes, and coagulation confusion or disorders. Both CO and CO2 cumulatively 
have harmful impacts on the environment in the form of global warming and 
greenhouse gases (GHG) emission. The CO2 emission from coal combustion, during 
power generation, also leads to the interaction of CO2 with particulate matter (PM 
2.5), which thereby changes the air quality and leads to increased asthma attacks and 
other respiratory and cardiovascular diseases with underlying poor life expectancy 
rates. Inhaling particulate matters may cause some dangerous diseases, including 
chronic obstructive pulmonary disease (COPD) and lung cancer (Cornell, 2016). 

The sulphur, in coal, oxidizes upon combustion and pollutes the air, water, and land by 
releasing SOx (SO2, SO3, SO32− and H2SO4). The formation of the poisonous SO2 gas, a 
major pollutant in air, may accelerate the rate of diseases and decrease life expectancy 
around power plants (Bascom et al., 1996, Kelsall et al., 1997, Health effects of outdoor 
air pollution. High exposure to SO2 causes suffocation, wheezing, coughing, and 
reductions in lung function by affecting mucous and cellular mucins (Kelsall et al., 
1997, Health effects of outdoor air pollution. Committee of the Environmental and 
Occupational Health Assembly of the American Thoracic Society, 1996, Pope et al., 
1995, Bascom et al., 1996). NO2 forms the most important part of acid rain, as nitrous 
acid HNO2 and nitric acid HNO3, which causes a large number of skin diseases (Singh & 
Agrawal, 2007). The entrance of SOx and NOx air pollutants into the blood stream and 
cells destabilizes normal heart beats (rhythms) and culminates in heart attacks and 
other heart related problems (Peters, PerzDöring, Stieber, Koenig, & Wichmann, 
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1999). In addition, high levels of NO2 (>1500 mg/m3) in the air causes a reduction in 
the pulmonary function in humans (Li et al., 2001), Health effects of outdoor air 
pollution. The ozone gas formed as a result of NO2 reaction with the volatile organic 
compounds in the air causes ozone-related asthma exacerbations in infants (Gent et 
al., 2003). 

PM level, individually and in combination with NO2 in air, increases the concentration 
of free radical based reactive oxygen species (ROS) and contributes to DNA mutation, 
and damage of protein and lipids which may constitutively activate membrane 
proteins which leads to the development of some serious diseases, including lung 
cancer, cardiovascular diseases and reproductive disorders (Hussain et al., 2016a, 
Valko et al., 2007, Miller et al., 2007; Clancy et al.; Katsouyanni et al., 2001). 

The figure below illustrates the coal combustion associated health and environmental 
risks. Process A) shows how the emission of COx, SOx and NOx from a coal combustion 
plant is hydrated in rain water and converted into respective acids (H2CO3, H2SO4, and 
HNO3) to cause many environment and health impacts by disturbing all kingdoms of 
life including eukaryotes, archaea and bacteria. CO and CO2 emission from a coal 
combustion power plant into air hugely contributes to global warming and damages 
the food-web, and increases the spreading of malaria, cardiovascular diseases and 
respiratory diseases like asthma. During coal combustion, sulphur emission first 
oxidizes to form sulphur dioxide (SO2), and further oxidizes to form SO3 that forms 
sulphuric acid (H2SO4) upon hydration in rain. Acid rain comprised of H2CO3, H2SO4, and 
HNO3 leads to dangerous diseases including cancers of skin and various skin diseases 
in animals. NOx regulates pulmonary dysfunction by free radical mechanism. Process 
B) conveys the cumulative effect of PM with NOx and COx causes cellular stress and 
respiratory diseases. PM, together with COx and NOx impacts the cellular DNA and 
respiratory canal epithelial lining, and SOx reacts with mucous lining to regulate the 
SO3-derivatives of glycoproteins (e.g. mucins) to regulate various diseases. 
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Figure 6-136: Coal combustion related health and environmental risks 
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6.2.11.1.2 Coke Plant 

Coke for smelting of iron ore in the blast furnace must meet particular specifications 
as to its physical qualities and composition and is especially produced in the coke oven 
plant from carefully selected types of bituminous coal (Wesley and Hermon, 2012). 

Modern processes filter out pollutants, typically include: 

• Atmospheric Emissions: 

o Particulate matter (dust)  
o Sulphur dioxide (S02)  
o Nitrogen Oxides (NOx) 

• Fugitive emissions in volatile compounds (e.g. poly-aromatic hydrocarbons, 
dioxins), carbon monoxide emissions). 

• Hazardous waste: 

o Sludge not used in ovens. 

6.2.11.1.3 Ferrochromium Plant 

Ferrochrome (FeCr) is an iron-chromium alloy which is used to make stainless steel. 
Soil, sediment, water and air can all become contaminated with chromium through 
industrial activities. Dust from industry operations such as mining and smelting settles 
out of the air, polluting soils and surface water. Most soluble chromium eventually 
settles onto sediment. Contamination of soil, surface and groundwater can also occur 
through release of industrial wastewater and leaching of soluble Cr compounds from 
wastes such as waste rock, dust and slag piles. Ferrochrome production creates air 
pollution, dust, slag (waste produced during ferrochrome separation from other ore 
elements) and process water. These waste materials have the potential to be 
contaminated with chromium and other heavy metals and chemicals of concern. 

Ferrochrome production emits air pollutants such as nitrogen oxides, carbon oxides 
and sulphur oxides (NOx, COx, SOx) and particulate dusts that contain heavy metals 
such as chromium, zinc, lead, nickel and cadmium. During the high temperature 
smelting of chromite ore, some Cr-III is converted to toxic Cr-VI, contaminating the 
dust. 

Inhalation: High concentrations of dusts or fumes may cause irritation. Repeated or 
prolonged exposure to various chromium compounds has been reported to result in 
ulceration and perforation of the nasal septum, irritation of the throat and lower 
respiratory tract, less commonly in gastrointestinal disturbances, blood changes, 
pulmonary sensitization, pulmonary pneumoconiosis or fibrosis, and rarely liver 
effects. 

Skin Contact: Contact with dusts or powder may cause irritation. Repeated or 
prolonged exposure to various chromium compounds has been reported to cause 
various types of dermatitis, including eczema, “chrome holes”, sensitization, and, in 
contact with damaged skin, kidney damage. These effects have not been reported 
from exposure to the metal per se. 
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Eye Contact: Contact with dusts or powders may cause irritation. Repeated or 
prolonged exposure to some chromium compounds may cause conjunctivitis and 
lacrimation. These effects have not been reported from exposure to the metal per se. 

Ingestion: Chromium metal is poorly absorbed by the intestinal tract. Absorption of 
sufficient amounts of some chromium compounds may result in dizziness, intense 
thirst, abdominal pain, vomiting, shock, oliguria14 or anuria15, and uraemia16, which 
may be fatal. 

 

6.2.11.1.4 Ferromanganese Plant 

Standard ferromanganese, also known as high-carbon ferromanganese, is one of the 
manganese ferroalloys smelted directly from manganese ores. In general, it is 
produced either by a blast furnace or a submerged arc furnace. The alloy is smelted 
either by high-manganese slag or discard slag practices. Lime is used to keep the 
manganese content low in slag. 

Ferromanganese causes skin and eye irritation. It may also cause allergy or asthma 
symptoms or breathing difficulties if inhaled, cancer, may damage fertility or the 
unborn child. Causes damage to the immune system and nervous system through 
prolonged or repeated exposure. In contact with water releases flammable gas. 

Acute exposure to manganese: Dust or fumes may be irritating to the mucous 
membranes. Occupational exposure to dust or fumes has been reported to cause 
upper respiratory tract problems, black mucous membrane discharge from the nose, 
and neurological damage. Metal fume fever, an influenza-like illness, may occur due 
to the inhalation of freshly formed metal oxide particles sized below 1.5 microns and 
usually between 0.02-0.05 microns (DLA, 2015). Other symptoms may include upper 
respiratory tract irritation accompanied by coughing and a dryness of the mucous 
membranes, lassitude and a generalized feeling of malaise. Fever, chills, muscular pain, 
mild to severe headache, nausea, occasional vomiting, exaggerated mental activity, 
profuse sweating, excessive urination, diarrhoea and prostration may also occur. 

Acute Exposure (Carbon): Inhalation of dust may cause slight mucous membrane 
irritation. If sufficient quantities of manganese dust or fumes are inhaled and 
absorbed, systemic poisoning known as "manganism", a Parkinsonian-like syndrome 
may occur. It is characterized initially by anorexia, asthenia, headache, insomnia or 
somnolence, irritability, restlessness, and spasm or pain in the muscles. Manganese 
psychosis may follow with uncontrollable behaviour, unaccountable laughing or 
crying, visual hallucinations, confusion and euphoria. Sexual excitement followed by 
impotence may occur (DLA, 2015). 

Adolescents living in communities with ferromanganese alloy plant activity have been 
shown to exhibit deficits in olfactory and fine motor function. Household dust may 
serve as an important manganese (Mn) exposure pathway to children, though dust Mn 
concentrations have not previously been measured to assess household 
contamination from ferromanganese alloy plant emissions (Lucas et al., 2019). Given 
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the evidence associating elevated Mn exposure with neurological impairments in 
children from various literature, it becomes apparent that dust Mn levels should be 
reduced in contaminated environments to protect the health of resident children. 

 

6.2.11.1.5 Pig Iron Plant 

Iron is a lustrous, ductile, malleable, silver-grey metal (group VIII of the periodic table). 
It is known to exist in four distinct crystalline forms. Iron rusts in damp air, but not in 
dry air. It dissolves readily in dilute acids. Iron is chemically active and forms two major 
series of chemical compounds, the bivalent iron (II), or ferrous, compounds and the 
trivalent iron (III), or ferric, compounds. 

Iron may cause conjunctivitis, choroiditis, and retinitis if it contacts and remains in the 
tissues. 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. Inhalation of excessive concentrations of iron oxide may 
enhance the risk of lung cancer development in workers exposed to pulmonary 
carcinogens. LD50 (oral, rat) =30 gm/kg. (LD50: Lethal dose 50. Single dose of a 
substance that causes the death of 50% of an animal population from exposure to the 
substance by any route other than inhalation. Usually expressed as milligrams or grams 
of material per kilogram of animal weight (mg/kg or g/kg)) (Lenntech, 2018). 

Pig iron is used for making steel and pure iron units. It has very high carbon content 
along with silica and another constituent of dross. Pig iron made from smelting iron 
indulges with the high amount of carbon for further processing steps. 

 

6.2.11.1.6 Stainless-Steel Plant 

The main difference between stainless steel and carbon steel is the amount of 
chromium present. Unprotected carbon steel rusts readily when exposed to air and 
moisture. This iron oxide film (rust) is active and accelerates corrosion by making it 
easier for more iron oxide to form (Delta, 2019). 

Pollutants are typically including: 

• Carbon Dioxide (CO2) 

• Traces of elements not fully removed by the stack gas scrubbers:  

o Sulphur dioxide (SO2) 
o Nitrogen Oxides (NOx) 
o Trace elements like Mercury, Cadmium and Lead. 

6.2.11.1.7 Lime Plant 

The word ‘lime’ refers to products derived from heating (calcining) limestone. Lime is 
a calcium-containing inorganic material in which carbonates, oxides, and hydroxides 
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predominate. In the strict sense of the term, lime is calcium oxide or calcium hydroxide 
(Delta, 2019). 

The lime industry is a significant carbon dioxide and dust emitter.  

6.2.11.1.8 Calcium Carbide Plant 

Calcium carbide, also known as calcium acetylide, is a chemical compound with the 
chemical formula of CaC2. Its main use industrially is in the production of acetylene 
and calcium cyanamide (Patnaik, 2003). Calcium carbide is produced industrially in an 
electric arc furnace from a mixture of lime and coke at approximately 2,200 °C. 

The figure below presents the material flow chart of the production. The process can 
be seen as starting with the drying of coke and production of lime from limestone. 
After that these substances are mixed and fed into the electrical oven, where they 
under high temperatures react to form calcium carbide. The calcium carbide is then 
cooled by the surrounding air and after that crushed and sorted. Finally, the carbide is 
packaged in containers of various sizes for different types of consumers or fed directly 
into for example PVC production. China is the only major country using calcium carbide 
to produce PVC plastics (Harriman, 2005). This is done through the so called “acetylene 
route”, where calcium carbide and water becomes acetylene and calcium hydroxide. 

 

Figure 6-137: Flow chart of calcium carbide production 

The reaction of calcium carbide with water, producing acetylene and calcium 
hydroxide, was discovered by Friedrich Wöhler in 1862. This reaction was the basis of 
the industrial manufacture of acetylene, and is the major industrial use of calcium 
carbide (Greenwood et al, 1997). In China, acetylene derived from calcium carbide 
remains a raw material for the chemical industry, in particular for the production of 
polyvinyl chloride. Locally produced acetylene may be more economical than using 
imported oil. Calcium carbide reacts with nitrogen at high temperature to form calcium 
cyanamide. Commonly known as nitrolime, calcium cyanamide is used as fertilizer. It 
is hydrolysed to cyanamide, H2NCN. 
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By adding calcium carbide during the steel production, the amount of slag and sulphur 
can be reduced, resulting in less impurity (China Chemical Reporter, IV, 2003). 

Calcium carbide is used: 

• In the desulfurization of iron (pig iron, cast iron and steel); 

• As a fuel in steelmaking to extend the scrap ratio to liquid iron, depending on 
economics; and   

• As a powerful deoxidizer at ladle treatment facilities. 

Calcium carbide is sometimes used as source of acetylene gas, which is a ripening 
agent similar to ethylene. However, this is illegal in some countries as, in the 
production of acetylene from calcium carbide, contamination often leads to trace 
production of phosphine and arsine. 

Calcium carbide causes various health hazards like, headache, dizziness, mood 
disturbances, sleepiness, mental confusion, memory loss, cerebral oedema and 
seizures. These results indicate that fruit treatment with calcium salts not only affects 
the ripening process but also influences the aroma of the fruits. 

Calcium carbide has the potential to cause cancer and contains traces of phosphorus 
hydride and arsenic. Some early symptoms of arsenic or phosphorus include diarrhoea 
with or without blood, vomiting, thirst, weakness, burning sensation of chest and 
abdomen, irritation or burning in the eye, difficulty in swallowing, permanent eye 
damage, sore throat, ulcers on the skin, cough and shortness of breath. 

Stomach Upset: Carbide has an alkaline substance, an irritant which has the potential 
to erode mucosal tissues inside the stomach. This can disrupt intestinal functions 
significantly. 

Disruption of Neurological System: It has been found that carbide imitates acetylene 
gas, which can drastically impair the neurological system by inducing hypoxia for a 
prolonged period. Hypoxia is a condition that prompts low oxygen supply to the blood 
as well as tissues. Some of the symptoms of this condition include dizziness, headache, 
sleepiness, mood disturbances, memory loss, sleepiness, cerebral oedema, mental 
confusion and seizure. 

Cement is produced by mixing concrete, mortar and grout made of sand and water. 
Studies show that calcium carbide residue can successfully be used for the production 
of cement without major property changes of the cement. 

6.2.11.2 Impact Assessment 

Table 6-114: Impact Evaluation –EHA # 1 

EHA #1 Vector-Related Diseases 

 Effect Overall 
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Table 6-115: Communicable Diseases Linked to Housing Design 

EHA #2: Communicable Diseases Linked to Housing Design 

 Effect Overall 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 678 of 996 

 

Temp
oral 
Scale 

Spati
al 
Scale 

Severi
ty of 
Impac
t 

Ris
k 
or 

Lik
eli
ho
od 

Signific
ance 

Construction Phase 

Withou
t 
Mitigati
on 

Medi
um 
Term 

(2) 

Stud
y 
Area 
(2) 

Severe 
(4) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(11) 

With 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Area 
(2) 

Slight 
(1) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE 
(7) 

Operational Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Severe 
(4) 

Pro
ba
ble 
(3) 

MODE
RATE - 
(12) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Slight 
(1) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE – 
(8) 

Closure and Decommissioning Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(10) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Leve
l (2) 

Moder
ate (2) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE – 
(9) 

 

6.2.11.3 EHA #3: Veterinary Medicine and Zoonotic Issues 

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 
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(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. 

There may be several people with animals entering the area during influx. If people 
cannot afford preventative measures for animals, there may be an increase in the 
zoonotic disease risk such as rabies infections. 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. 

 

Table 6-116: Impact Evaluation –EHA #4 

EHA #4: Sexually-Transmitted Infections, Including HIV/AIDS 
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Table 6-117: Impact Evaluation –EHA #5 

EHA #5: Soil-, Water- and Waste-related Diseases 
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t 
Mitigati
on 

Long 
Term 
(3) 

Regi
onal 
(3) 

Moder
ate (2) 

Pro
ba
ble 
(3) 

HIGH – 
(11) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Leve
l (2) 

Moder
ate (2) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(10) 

Closure and Decommissioning Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(10) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Leve
l (2) 

Moder
ate (2) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE – 
(9) 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 681 of 996 

 

 

Table 6-118: Impact Evaluation –EHA #6 

EHA #6: Food and Nutrition-Related Issues 

 Effect Ris
k or 

Lik
elih
ood 

Overall 

Signific
ance 

Temp
oral 
Scale 

Spati
al 
Scal
e 

Severi
ty of 
Impac
t 

Construction Phase 

Withou
t 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Leve
l (2) 

Sever
e (4) 

Pro
bab
le 
(3) 

MODE
RATE–
(10) 

With 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Leve
l (2) 

Mode
rate 
(2) 

Ma
y 
Occ
ur 
(2) 

LOW – 
(7) 

Operational Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Leve
l (2) 

Sever
e (4) 

Pro
bab
le 
(3) 

MODE
RATE – 
(11) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Leve
l (2) 

Mode
rate 
(2) 

Ma
y 
Occ
ur 
(2) 

MODE
RATE – 
(9) 

Closure and Decommissioning Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Sever
e (4) 

Pro
bab
le 
(3) 

MODE
RATE – 
(12) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Leve
l (2) 

Mode
rate 
(2) 

Ma
y 
Occ
ur 
(2) 

MODE
RATE – 
(9) 

 

 

Table 6-119: Impact Evaluation –EHA #7 

EHA #7: Accidents/Injuries 
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 Effect Ris
k 
or 

Lik
eli
ho
od 

Overall 

Signific
ance 

Temp
oral 
Scale 

Spati
al 
Scale 

Severi
ty of 
Impac
t 

Construction Phase 

Withou
t 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Area 
(2) 

Severe 
(4) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(10) 

With 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Ma
y 
Oc
cur 
(2) 

LOW – 
(7) 

Operational Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Severe 
(4) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(12) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE – 
(9) 

Closure and Decommissioning Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(10) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Leve
l (2) 

Moder
ate (2) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE – 
(9) 

 

Table 6-120: Impact Evaluation –EHA #8 

EHA #8: Exposure to Potentially Hazardous Materials, Noise and Malodours 

 Effect Overall 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 683 of 996 

 

Temp
oral 
Scale 

Spati
al 
Scale 

Severi
ty of 
Impac
t 

Ris
k 
or 

Lik
eli
ho
od 

Signific
ance 

Construction Phase 

Withou
t 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Ma
y 
occ
ur 
(2) 

MODE
RATE - 
(10) 

With 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Area 
(2) 

Slight 
(1) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(8) 

Operational Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Severe 
(4) 

Def
init
e 
(4) 

HIGH – 
(14) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE - 
(9) 

Closure and Decommissioning Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(10) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Leve
l (2) 

Moder
ate (2) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE – 
(9) 

 

Table 6-121: Impact Evaluation –EHA #10 

EHA #10: Cultural Health Practices 

 Effect Overall 
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Temp
oral 
Scale 

Spati
al 
Scale 

Severi
ty of 
Impac
t 

Ris
k 
or 

Lik
eli
ho
od 

Signific
ance 

Construction Phase 

Withou
t 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(8) 

With 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Area 
(2) 

Slight 
(1) 

Pro
ba
ble 
(3) 

LOW 
(7) 

Operational Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Pro
ba
ble 
(3) 

MODE
RATE- 
(10) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ately 

Benefi
cial (2) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE – 
(9) 

Closure and Decommissioning Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(10) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Leve
l (2) 

Moder
ate (2) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE – 
(9) 

 

Table 6-122: Impact Evaluation –EHA #11 
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EHA #11: Health Systems Issues 

 Effect Ris
k 
or 

Lik
eli
ho
od 

Overall 

Signific
ance 

Temp
oral 
Scale 

Spati
al 
Scale 

Severi
ty of 
Impac
t 

Construction Phase 

Withou
t 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Area 
(2) 

Severe 
(4) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(12) 

With 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Area 
(2) 

Slight 
(1) 

Ma
y 
Oc
cur 
(2) 

LOW 
(6) 

Operational Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Severe 
(4) 

Pro
ba
ble 
(3) 

MODE
RATE- 
(12) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE – 
(9) 

Closure and Decommissioning Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(10) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Leve
l (2) 

Moder
ate (2) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE – 
(9) 

 

Table 6-123: Impact Evaluation –EHA #12 

EHA #12: Non-communicable diseases 

 Effect Overall 
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Temp
oral 
Scale 

Spati
al 
Scale 

Severi
ty of 
Impac
t 

Ris
k 
or 

Lik
eli
ho
od 

Signific
ance 

Construction Phase 

Withou
t 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Ma
y 
occ
ur 
(2) 

MODE
RATE - 
(10) 

With 
Mitigati
on 

Short 
Term 
(1) 

Stud
y 
Area 
(2) 

Slight 
(1) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(8) 

Operational Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Severe 
(4) 

Def
init
e 
(4) 

HIGH – 
(14) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE - 
(9) 

Closure and Decommissioning Phase 

Withou
t 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Area 
(2) 

Moder
ate (2) 

Pro
ba
ble 
(3) 

MODE
RATE – 
(10) 

With 
Mitigati
on 

Long 
Term 
(3) 

Stud
y 
Leve
l (2) 

Moder
ate (2) 

Ma
y 
Oc
cur 
(2) 

MODE
RATE – 
(9) 

 

6.2.12 TRAFFIC 

6.2.12.1 Access  

The site will obtain access from the R525 and Huntleigh Road: 
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1) The R525, situated to the northern section of the SEZ, will provide the main 
access to the site and will allow for road freight stacking. 

2) Huntleigh Road, situated to the south of the SEZ, serves as secondary access to 
the site. 

Figure 6-138 below illustrates the accessibility to the SEZ. 

 

Figure 6-138: Musina/Makhado access 

 

6.2.12.2 Road details 

The following characteristics of the two major roads adjacent to the site are illustrated 
in Figure 6-139 below. 

R525 

Huntleigh Road 

N1 
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Figure 6-139: Road characteristics  

The N1 has the potential to be upgraded to more than one lane in each direction to 
accommodate the additional traffic demand. The R525 are currently situated within 
the SEZ and will be influenced by the development. Alternatives regarding the location 
and connectivity of the R525 will have to be considered as the EMSEZ development 
plan illustrated that the plants will be constructed on top of the existing road.  

The existing intersection at the N1 and R525 is illustrated in Figure 6-140 below. 

 

Figure 6-140: Existing N1/R525 interchange   

It is proposed that the intersection should be upgraded to a cloverleaf interchange to 
allow easy access to the site that will support the larger quantities of traffic movement 
to and from the site. The proposed interchange is illustrated in Figure 6-141. 
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Figure 6-141: Proposed N1/R525 cloverleaf interchange 

6.2.12.3 Base year 2018 volumes  

Traffic count data were obtained from the following SANRAL traffic count stations 
along the N1. The stations provide light and heavy vehicle traffic data for 365 days on 
a 24-hour basis: 

1) Station 2540 (Boabab Plaza 1) 

2) Station 2541 (Boabab Plaza 2) 

3) Station 1387 (Louis Trichardt SB F). 

The locations of these stations are illustrated below in Figure 6-142. 
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Figure 6-142: SANRAL traffic count stations  

 

A summary of the 2018 traffic volumes on the N1 adjacent to the site is illustrated in 
Table 6-124 below. 

Table 6-124: N1 2018 Peak Hour traffic volumes 
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ST
ATI
ON 

R
O
A
D 

NORTHBOUN
D 

SOUTHBOUN
D 

Peak Hour 
Volume (PHV) 

Peak Hour 
Volume (PHV) 

L
i
g
h
t 

H
e
a
v
y 

L
i
g
h
t 

H
e
a
v
y 

25
40 

N
1 

2
3
1 

4
7 

1
9
7 

5
3 

6.2.12.4 Horizon year 2028 volumes without the development  

The year 2028 was chosen as the horizon year, as it is assumed that the total SEZ 
development will be implemented by then. In order to establish the traffic volumes for 
the horizon year, without adding the demand from the SEZ, a 3% growth factor was 
applied. Table 6-125 below illustrates the estimated 2028 traffic volumes, without the 
addition of the SEZ traffic demand. 

Table 6-125: N1 2028 peak hour traffic volumes without the development 

ST
ATI
ON 

R
O
A
D 

NORTHBOUN
D 

SOUTHBOUN
D 

Peak Hour 
Volume (PHV) 

Peak Hour 
Volume (PHV) 

L
i
g
h
t 

H
e
a
v
y 

L
i
g
h
t 

H
e
a
v
y 

25
40 

N
1 

3
1
1 

6
3 

2
6
5 

7
1 

6.2.12.5 Trip generation, distribution and assignment 

The summary of the Planning Design Technical Economy Parameters of the 
Musina/Makhado SEZ is illustrated in Table 6-126 on the following page. These 
projects and their specifications will be used to determine the total traffic demand. It 
should be noted that the year of completion are indicated for each project and phase. 
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This was obtained by taking the starting year of construction and adding the 
anticipated construction period.  

Note that the demonstration projects for each major project were indicated as Phase 
1 for simplicity in the demand calculations. 
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Table 6-126: Parameters of Projects in SEZ 

NO. PROJECT PROCESS TECHNOLOGY PHASE (YEAR 
COMPLETED) 

CAPACITY (UNITS) OCCUPIED LAND AREA (ha) 

1. 
Coal- fired power 

plants 
Supercritical Unit 

Phase 1 (2024) 1320 (MW) 248 

Phase 2 (2027) 1980 (MW) 372 

2. Coal Washery 
Dense Medium Submersible Groove + 

Dense Medium Cyclone + Spiral Separator 

Phase 1 (2023) 600 (10ktpa) 30 

Phase 2 (2025) 700 (10ktpa) 35 

Phase 3 (2028) 700 (10ktpa) 35 

3. Coking Plant Heat Recovery Coke Oven 

Phase 1 (2022) 100 (10ktpa) 135 

Phase 2 (2025) 100 (10ktpa) 133 

Phase 3 (2028) 100 (10ktpa) 132 

4. 
Heat Recovery 

Power Generation 
(Included in Plants) 

Heat Recovery Steam Generator 

Phase 1 (2022) 130 (MW) 0 

Phase 2 (2025) 130 (MW) 0 

Phase 3 (2028) 130 (MW) 0 

5. 
High Vanadium 

Steel 
Innovative Technology 

Phase 1 (2022) 50 (10ktpa) 50 

Phase 2 (2025) 50 (10ktpa) 50 

6. Patent Technology Phase 1 (2022) 50 (10ktpa) 140 
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NO. PROJECT PROCESS TECHNOLOGY PHASE (YEAR 
COMPLETED) 

CAPACITY (UNITS) OCCUPIED LAND AREA (ha) 

High Manganese 
Steel 

Phase 2 (2025) 50 (10ktpa) 140 

7. 
Ferromanganese 

Plant 
Blast Furnace 

Phase 1 (2022) 10 (10ktpa) 10 

Phase 2 (2025) 45 (10ktpa) 45 

Phase 3 (2028) 45 (10ktpa) 45 

8. 
Silicomanganese 

Plant 
Submerged Arc Furnace 33000KVA 

Phase 1 (2023) 20 (10ktpa) 40 

Phase 2 (2025) 30 (10ktpa) 60 

9. Domestic Waste Site Waste Site - - 0 

10. Cement Plant New Dry Process 
Phase 1 (2023) 100 (10ktpa) 15 

Phase 2 (2025) 100 (10ktpa) 15 

11. Refractories Factory Tunnel Kiln Firing 
Phase 1 (2023) 20(10ktpa) 7.2 

Phase 2 (2025) 30 (10ktpa) 10.8 

12. Stainless Steel Plant Innovative Technology 

Phase 1 (2023) 100 (10ktpa) 100 

Phase 2 (2025) 100 (10ktpa) 100 

Phase 3 (2028) 100 (10ktpa) 100 
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NO. PROJECT PROCESS TECHNOLOGY PHASE (YEAR 
COMPLETED) 

CAPACITY (UNITS) OCCUPIED LAND AREA (ha) 

13. Ferrochrome Plant Submerged Arc Furnace 33000KVA 

Phase 1 (2022) 30 (10ktpa) 50 

Phase 2 (2025) 170 (10ktpa) 285 

Phase 3 (2028) 100 (10ktpa) 165 

14. Lime Plant Rotary Kiln System 

Phase 1 (2023) 150 (10ktpa) 18 

Phase 2 (2025) 150 (10ktpa) 18 

Phase 3 (2028) 100 (10ktpa) 24 

15. 
Vanadium – 

Titanium Magnetite 
Project 

Innovative Technology 

Phase 1 (2022) 200 (10ktpa) 200 

Phase 2 (2022) 200 (10ktpa) 200 

Phase 3 (2024) 400 (10ktpa) 400 

Phase 4 (2027) 200 (10ktpa) 200 

16. Administrative Area - Phase 1 (2023) - 200 

17. Logistics Centre - Phase 1 (2023) - 100 

18. Bonded Area - Phase 1 (2023) - 400 

19. Machining Zone - Phase 1 (2023) - 300 
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NO. PROJECT PROCESS TECHNOLOGY PHASE (YEAR 
COMPLETED) 

CAPACITY (UNITS) OCCUPIED LAND AREA (ha) 

20. 
Light Industrial 

Processing Zone 
- Phase 1 (2023) - 600 

21. 
Sewage Treatment 

Plant 
Advanced Technology 

Phase 1 (2021) 4 000 (10 m3/day) 6 

Phase 2 (2024) 5 000 (10 m3/day) 7 

Phase 3 (2027) 5 000 (10 m3/day) 7 

22. 
Industrial Domestic 

Water Plant 
Advanced Technology 

Phase 1 (2021) 10 000 (10 m3/day) 4 

Phase 2 (2024) 10 000 (10 m3/day) 3 

Phase 3 (2027) 10 000 (10 m3/day) 3 

23. 
Environmental 

Conservation area 
Environmental buffer Phase 1 (2023) - 0 

24. Fuel Storage Fuel Storage Phase 1 (2023) - 6 

25. Gas Storage Gas Storage Phase 1 (2023) - 2 

26. Water Reservoir Water Storage Phase 1 (2023) - 0 

27. Visitor Lodge Accommodation for visitors Phase 1 (2023) - 0 

TOTAL AREA 6038 

 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 697 of 996 

 

6.2.12.6 Road links  

The following road upgrades should be implemented: 

• R525: 
o It must be upgraded from a single carriageway with one lane in each 

direction to a dual carriageway with two lanes in each direction. 

• N1: 
o It must be upgraded from a single carriageway with one lane in each 

direction to a single carriageway with two lanes in each direction. 

• Huntleigh Road: 
o A new single carriageway road with one lane in each direction should be 

constructed on the existing gravel road. 

 

6.2.12.7 ACCESS 

 
Figure 6-143: Proposed staff and visitor access 
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Figure 6-144: Proposed inbound truck access 

 

6.2.12.8 Rail 

6.2.12.8.1 Musina – Pyramid Rail section 

This route is operated with greater independence than other routes in the system. It is 
a single track with crossing loops that can accommodate a maximum train length of 
40-wagons. The train configuration for this section is 40-wagon trains, which will later 
be increased to 75/80-wagons. The section from Polokwane towards Pyramid must be 
25kV AC traction and the section from Polokwane to the SEZ site must be diesel.  

6.2.12.8.2 Groenbult – kaapmuiden Rail section 

This route connects hinterland locations including Gauteng, Phalaborwa and 
Rustenburg to the eastern seaboard ports of Maputo and Richards Bay for the export 
of bulk minerals. The train configuration for this section is 75-wagons or multiples 
thereof. A 150-wagon train test has been performed between Phalaborwa and 
Richards Bay in anticipation of the planned change in operation philosophy. 

According to the flow density maps on the previous page, it is clear that the current 
railway network in the Limpopo Province is transporting less minerals and cargo than 
the rest of South Africa. The Musina/Pyramid line handles 20 to 60 million tons per 
annum (mtpa), whereas the line from Groenbult to the eastern parts of the country 
only handles from below 1 mtpa to approximately 60 mtpa.  

6.2.12.9 Railway demand 

The rail network adjacent to the site as well as the rail network throughout South Africa 
will be affected by the development of the Musina/Makhado SEZ. The SEZ will require 
a rail network that will be able to import raw material and export manufactured 
products from and to different locations in South Africa.  
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Resource distribution throughout South Africa will play a crucial role in the 
development of a transport masterplan and the future rail network planning. Main 
features of the resource distribution in South Africa, according to the SAMSEZ 2019 
Development Plan, are as follows: 

• Limpopo: Limpopo Province is rich in coal and iron resources. The coal 
resources are mainly concentrated in the northern part of the province, most 
of which are in the exploration stage with great potential for development. 
The iron ore resources are mainly at the stage of feasibility study. Certain 
nickel and chrome resources are located in the central and southern part of 
the province. 

• Northern Cape: The main resource in Northern Cape is manganese ore (in 
production and exploration) and iron ore in production. This province is 
relatively short in coal resources. 

• Mpumalanga: The province has a large amount of coal resources (basically in 
a nearly depletion stage). There is also a small amount of iron ore and 
manganese ore resources. 

At this stage of the demand analysis, it will only be possible to estimate the total 
demand in million tons per annum (mtpa) that the SEZ will generate. This demand does 
not necessary reflect the amount of cargo on the external rail network, as 
interconnectivity within the site may reduce this amount.  

Table 6-127 below illustrates the raw material estimate for each project that will be 
imported through the external rail network per year. 

Table 6-127: Raw Material Rail Demand (SAMSEZ) 

NO. PROJECT RAW MATERIAL TOTAL CAPACITY 

1 Coal Washery Coal 20.0 mtpa 

2 Coking Plant Coal 3.0 mtpa 

5 Ferrochrome Plant Chrome/ Quartzite/ Coke 3.0 mtpa 

6 Ferromanganese Plant Manganese/Coke 1.0 mtpa 

7 Silicomanganese Plant Silicon/Manganese/Coke 0.5 mtpa 

8 
Vanadium – titanium 

magnetite project 
Iron Ore 10.0 mtpa 

9 High Manganese Steel Manganese/Carbon/ Silicon 1.0 mtpa 

10 High Vanadium Steel Iron Ore 1.0 mtpa 
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NO. PROJECT RAW MATERIAL TOTAL CAPACITY 

11 Stainless Steel Plant 
Iron 

Ore/Chrome/Silicon/Nickel 
3.0 mtpa 

12 Lime Plant 
Lime magnesium carbonate 

rocks 
5.0 mtpa 

13 Cement Plant Limestone 2.0 mtpa 

14 Refractories Plant 
Aluminium/ 

Magnesite/Chromite 
0.5 mtpa 

TOTAL MATERIAL 50.0 mtpa 

 
In order to establish the number of tons that will be imported into the SEZ per day for 
the complete development of the SEZ, the following assumptions were made: 

• Fifty trains will be used for importing bulk, raw material 

• Each train will have approximately 40-wagons, according to the current railway 
network capacity 

• Each wagon will have an estimated average capacity weight of 50 tons. 
 

Table 6-128: Train demand  

CAPACITY PER 
TRAIN (tons) 

TONS OF RAW 
MATERIAL PER YEAR 

TONS PER DAY 
REQUIRED 

40-WAGON TRAINS 
REQUIRED PER DAY 

2 000 50 000 000 140 000 70 

6.2.12.10 Rail upgrading recommendations  

The section on the North-Eastern System between Polokwane and Musina should be 
upgraded from a diesel line to an electrified line. 

The necessary upgrades should be done in order to allow the entire North-Eastern 
System to have two lines that are electrified in order to accommodate the SEZ demand. 

6.2.12.11 Airports in the Region 

6.2.12.11.1 Polokwane International Airport 

The Polokwane International Airport is situated approximately 5 km north of the 
Polokwane town centre. The airport is a licensed commercial airport with a customs 
facility operated by GAAL (Gateway Airport Authority Limited). It is suitable for 
commercial operations but it is too far from the proposed Special Economic Zone (SEZ). 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 701 of 996 

 

 
Figure 6-145: Polokwane International Airport 

The Polokwane International Airport has dual runways 01/19 with dimensions 2 560 m 
in length and 45 m in width, and 05/23 with dimensions 2 320 m in length and 45m in 
width. 

Table 6-129: Polokwane International Airport Runway Dimensions 

DESIGNATIONS 
RWY NR 

DIMENSIONS 
OF RWY (M) 

STRENGTH (PCN) 
AND SURFACE OF 

RWY AND SWY 

THR ELEVATION AND 
HIGHEST ELEVATION OF 
TDZ OF PRECISION APP 

RWY (FT) 

1 2 3 4 

01 2560 x 45 ASPH LCN 73 4076 

19 2560 x 45 ASPH LCN 73 4013 

05 2320 x 45 ASPH LCN 73 4014 

23 2320 x 45 ASPH LCN 73 4035 

6.2.12.11.2 Air Force Base Makhado 

The Air Force Base Makhado is a military airport and it is a national key point. The 
airport is operated by the SAAF (South African Air Force) and it is situated 
approximately 35 km southwest of Makhado. It is therefore not suitable for 
commercial operations. 
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Figure 6-146: Air Force Base Makhado 

 
The Makhado Air Force Base has a single runway with dimensions 4 000 m in length 
and 45 m in width. 

Table 6-130: Air Force Base Makhado Runway Dimensions 

DESIGNATIONS 
RWY NR 

DIMENSIONS 
OF RWY (M) 

STRENGTH (PCN) AND 
SURFACE OF RWY AND 

SWY 

THR ELEVATION AND 
HIGHEST ELEVATION OF 
TDZ OF PRECISION APP 

RWY (FT) 

1 2 3 4 

10 4000 x 45 ASPH LCN 65 3059 

28 4000 x 45 ASPH LCN 65 3059 

 
All Military aerodromes are unlicensed; therefore, this aerodrome may not be 
nominated as an alternate destination for civilian flights. Diversion and landing may 
only occur during emergencies. 

6.2.12.11.3 Private Airfield (Ekland Ranch) 

The Ekland Ranch airfield is an unlicensed private airfield situated on a farm 
approximately 60 km south of Musina. It is not clear who the owners and operators 
are, but as far as can be established, the airport is not open for use by the public. It is 
therefore not suitable for commercial operations. 
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Figure 6-147: Ekland Ranch Private Airport 

The Ekland Ranch Airfield has a single runway 14/32, which is 1 000 m in length and 
18 m in width. 

Table 6-131: Ekland Ranch Private Airport Runway Dimensions 

DESIGNATIONS 
RWY NR 

DIMENSIONS 
OF RWY (M) 

STRENGTH (PCN) AND 
SURFACE OF RWY AND 

SWY 

THR ELEVATION AND 
HIGHEST ELEVATION OF 
TDZ OF PRECISION APP 

RWY (FT) 

1 2 3 4 

14 1000 x 18 Unknown 2389 

32 1000 x 18 Unknown 2425 

6.2.12.11.4 Musina Airport 

The Musina Airport is an unlicensed airport situated approximately 7 km west of 
Musina. Limited information is available regarding the operator of the airport, but it is 
expected that the airport is owned by the municipality. It is therefore suitable for 
commercial operations. 
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Figure 6-148: Musina Airport 

The Musina Airport has a single runway 12/30, which is 1 900 m in length and 30 m in 
width. 

Table 6-132: Musina Airport Runway Dimensions 

DESIGNATIONS 
RWY NR 

DIMENSIONS 
OF RWY (M) 

STRENGTH (PCN) AND 
SURFACE OF RWY AND 

SWY 

THR ELEVATION AND 
HIGHEST ELEVATION OF 
TDZ OF PRECISION APP 

RWY (FT) 

1 2 3 4 

12 1900 x 30 Unknown 1929 

30 1900 x 30 Unknown 1867 

6.2.12.11.5 Airports’ proximity to the SEZ and OR Tambo International Airport 

The table below presents the proximity of the airports to the Musina-Makhado SEZ and 
OR Tambo International Airport, which is South Africa’s main hub for domestic and 
international traffic. 

Table 6-133: Distance in kilometres 

DISTANCE 
MATRIX 

OR TAMBO 
INTERNATIONAL 

AIRPORT 

POLOKWANE 
INT AIRPORT 

AIR FORCE 
BASE 

MAKHADO 

PRIVATE 
AIRFIELD 
(EKLAND 
RANCH) 

MUSINA 
AIRPORT 

OR Tambo 
International 
Airport 

0 309 km 425 km 450 km 513 km 

Musina- 
Makhado SEZ 

480 km 
167 km 

103 km 33 km 46 km 
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6.2.12.12 High-level Airport Requirements 

6.2.12.12.1 Demand 

The Musina-Makhado SEZ is expected to accommodate approximately 53 000 people 
during the construction and operational phases of the project. Of the total staff 
complement of the SEZ, approximately 5 000 or 10% are expected to be middle to 
senior management.  

The following list of assumptions is made regarding air travel between the SEZ and OR 
Tambo International Airport: 

1) 2 500 or 50% of senior/middle management will be using air transport on a 
monthly basis.  

2) 20% additional passengers per month from neighbouring towns and 
communities. 

3) 3 000 passengers per month will use air transport during the peak hours. 
4) 150 passengers during peak hours (150% of average daily passengers) 
5) Typical aircraft to be used by potential operator Airlink (ERJ 135 – 37 seats 80% 

capacity) 
6) Five flights per day during the peak hours. 

6.2.12.13 Airport Requirements 

6.2.12.13.1 Terminal 

A terminal building complete with check-in counters, a security screening area, 
boarding gates, a baggage reclaim area, an arrivals hall, offices and concessions of 
approximately 1000 m² will be required. 

6.2.12.13.2 Air Traffic Control & Navigation 

The airport operating commercial flights will require a manned control tower and some 
form of airfield ground lighting. At minimum, the airport will require a RNAV airport 
navigation system or an ILS navigation system for arrivals on the dominant runway. 

6.2.12.13.3 Rescue and Fire Fighting 

The airport will have to comply with ICAO safety regulations in terms of rescue and fire 
fighting 

6.2.12.13.4 Fuel 

The airport will require aviation fuel storage and bowsers for transferring fuel to 
aircraft. 

6.2.12.14 Suitable Airport Site 

Based on the high-level assumptions and requirements for an airport capable of 
handling 150 passengers a day during the peak day and the high-level overview of the 
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airports in the region, the most suitable airport in terms of airside infrastructure and 
location in relation with the Musina-Makhado SEZ is the Musina Airport. 

Although the Limpopo International Airport operated by GAAL will have the necessary 
capacity and facilities with zero capital expenditure required, its location and proximity 
to the Musina-Makhado SEZ (which will accommodate large amounts of staff and 
contractors) are out of range for the expected demand. 

The Musina Airport has adequate runway length and width to cater for the ERJ 135 
aircraft that can potentially be used for operations to and from OR Tambo International 
Airport. It is assumed that the airport will require major upgrades in order for it to 
become ICAO and CAA compliant. 

The airport currently does not have a terminal building, control tower, rescue and fire-
fighting services or parking, which will have to be constructed, and the access road to 
the airport is a dirt road that will require significant upgrading. 

There seems to be no significant obstacles like mountains and electrical power 
transmission lines limiting airport operations, although this should be confirmed by a 
detailed airport obstacle analysis. 

6.2.13 WATER ASSESSMENT 

6.2.13.1 Water Demand 

6.2.13.1.1 Preliminary Outcome of the DWS-LRS 

In dealing with the water requirements specifically of Makhado and Musina, the DWS-
LRS concluded that sufficient resources are available to supply in the water 
requirements of the Musina and the Makhado Local Municipal Areas in the long term. 
Following are the presented water balances for the areas: 

• Makhado according to the DWS-LRS Section 7.2.5 (c) 
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Figure 6-149: Makhado LM Water Balance (From the DWS-LRS) 

Notes: (Recognition to DWS-LRS 7.2.5 (c)) 

The major increase in water requirement in the Makhado LM area is the expected 
growth in the domestic, industrial, and especially the mining sector. A number of 
studies have been conducted to identify potential water sources for the urban areas, 
as well as for the CoAL developments. Figure 6-149 shows the water balance for the 
considered Makhado LM area, including the following interventions: 

• Re-use of effluent from Louis Trichardt. 

• The Nandoni Dam transfer to Louis Trichardt. 

• Bought over irrigation allocation from Nzelele Dam. 

• The Nzhelele Valley Bulk Water Supply Scheme, which includes: 

o Groundwater development. 
o Augmenting supply from Nzhelele Dam by raising the dam and providing 

the additional infrastructure. 
o Augmenting supply from the Vondo Dam scheme. 

It is of importance to note that although sufficient water is available for the supply to 
Makhado, it is subject to various planned intervention projects. Failing these projects 
water shortages will occur. It is to the best int000erest of the SEZ to monitor the 
planning and implementation of these projects, not to be caught by surprise by limited 
supply in the future. 

 

• Musina Local Municipality according to the DWS-LRS Section 7.2.5.(d) 
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The following was quoted from Section 7.2.5.(d) from the DWS-LRS, illustrating the 
level of available information and the interpretation thereof in the study report. 

The water requirements in the Musina area are expected to increase significantly due 
to the development of the LEIP and the SEZ. As mentioned earlier, updated water 
requirements have been received for the LEIP, but only a very high-level estimate of 
the projected water requirements of the SEZ was available at the time of compiling 
this report. However, it is considered that the Musina SEZ refers more to the area that 
will be occupied by industrial operations, whereas the LEIP refers to the actual 
industries. In light of this, it is foreseen that some of the SEZ water requirements have 
been included in the projected LEIP water requirements. 

In total the LEIP will require approximately 0.15 million m3/a during construction which 
is planned to start at the end of 2016, pending the water use license approval. 
Operations will start from 2017 and 23 million m3/a will be required by 2022 when the 
LEIP is in full operation. The LEIP will be operated on a zero- liquid discharge basis, with 
the water used and produced in the various plants being kept within the boundary 
limits of the particular plant. Used water will be fed to a dedicated effluent treatment 
facility and treated to be re-used within the park. The developers of LEIP are also 
negotiating the upgrade of the Musina WWTW to enable re-use of treated effluent. To 
top up the system, approximately 18 million m3/a is required. Options identified to 
supply the top-up water include a 20 to 23 million m3/a abstraction from the Limpopo 
River via an infiltration gallery system, over three months per year, which is then 
pumped to off-channel storage dams with a combined capacity of 17 million m3. 

Due to the close proximity of the LEIP, other SEZ developments and Musina town, it is 
proposed that a holistic approach is followed when identifying possible water 
resources. Considering the limited existing water resources, limited potential 
development options, and other financial and institutional processes and regulations 
to be followed, it is likely that the LEIP, other SEZ developments and Musina town will 
need to conjunctively develop, operate and maintain additional resources. It is thus 
recommended that the water requirements for the other SEZ developments, not 
included in the LEIP, also be supplied from the Limpopo River via the infiltration gallery 
and off-channel storage dam or any other alternative identified. It is essential that the 
correct projected water requirements from the other SEZ developments be included 
when identifying potential resources and determining the capacity of infrastructure. 
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Figure 6-150: Musina LM Water Balance (From the DWS-LRS) 
 

The LEIP and MM SEZ are riling out as completely different entities, independent of 
one another. The following water requirements transpired: 

• Musina LM (current 2020) 6.6 Mm3/a of their 11 Mm3/a allocation. 

• LEIP, according to available information was granted a WUL for 20 Mm3/a from 
off-channel storage. 

• SEZ Northern Site have an estimated full supply demand of 20 Mm3/a, which 
will not be reached earlier than 10 year from commencement. 

• SEZ Southern Site was defined with the projected full supply demand of 80 
Mm3/a within 10 years from commencement. 

None of the industrial development on any of the LEIP of SEZ sites has commenced to 
date. 

6.2.13.2 Southern Site 

6.2.13.2.1 Short Term (Southern Site) 

The total anticipated short-term supply for MM SEZ (Northern Site) is 0.4 Mm3/a as 
below: 

• Groundwater abstraction within the geo-hydrological established feasible 
limits. The anticipated supply is 0.4 Mm3/a. 
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6.2.13.2.2 Medium Term (Southern Site) 

For any medium-term supply to be met, substantial infrastructure will be required to 
pump water in from the Musina area over a distance of approximately 50 km and over 
a vertical lift of approximately 260 m from the Limpopo River basin. The water can only 
be supplied with substantial capital expenditure and at a high operational (energy 
related) cost. Under assumption that economic feasibility will be considered on the 
relevant forum, the focus in this report is limited to possible supply options. 

The medium-term supply of the Southern Site will only be reached with the completion 
of required infrastructure to collect and store sufficient water in the Musina area, and 
to convey it to the Northern Site. In practical terms, medium term supply will only be 
reached on the Southern Site after Long Term supply has been achieved on the 
Northern Site. Furthermore, due to the high cost associated with the required 
infrastructure, the conveying pipe and pump system should be designed to cater not 
only for the medium term, but also for the long-term requirements. Its system should 
thus be designed to deliver substantially more than the strictly available source. This 
will enable the delivery of more than the volume stated below, and within the limits 
of possible lower take off by Musina LM and / or the SEZ Northern Site, pending upon 
the availability of energy (electricity supply) to do so. 

The total anticipated medium-term supply for MM SEZ (Southern Site) is 5.51 Mm3/a 
as below: 

• Groundwater supply of 0.4 Mm3/a as during the short term. 

• Remaining balance of the 20 Mm3/a from newly added capacity from the 
Limpopo alluvial (aquifer as described in 10.2.2.3), rendering 5.11 Mm3/a. 

6.2.13.2.3 Long Term (Southern Site) 

The long-term supply volume will be reached with the completion of the Musina Dam 
System, with an anticipated yield of 200 Mm3/a. A component of 74.49 Mm3/a of this 
will be required to meet the long-term demand of the Southern Site. The 80 Mm3/a 
water required will then be supplied as follows: 

• Groundwater supply of 0.4 Mm3/a as during the short term. 

• A part supply from the Musina Dam of 74.49 Mm3/a. 

6.2.13.3 Southern Site proposed sources 

The MM SEZ Southern Development site currently has no direct access to any 
sustainable water resources sources, apart from groundwater. As discussed, the 
groundwater potential of the area is very low. Over usage will lead to dewatering, with 
lowering water tables impacting on the environment, and the authorizations and 
existing commercial interests of others. For any supply for industrial use, water will 
need to be transferred from where available to the site. As discussed, the only feasible 
supply will be from the various sources around Musina as described already under 
resources for the northern development area. Figure 6-151 below illustrates the 
Southern Development site in context to the local roads, rivers, Musina and the 
northern Development site. 
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Water must be conveyed from over approximately 50 km, and through a vertical lift of 
approximately 260 meters. 

 

Figure 6-151: MM SEZ Southern Development site in context 

The infrastructure requirements to achieve this will make the supply of water to this 
area complex and with a high cost pertaining to both capital and operational 
expenditure. 

6.2.13.3.1 Southern Site Short Term Supply Infrastructure 
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Figure 6-152: The MMSEZ site with convenient high point for a central distribution reservoir marked 
with the X 

6.2.13.3.2 Groundwater Supply 

 

(The groundwater supply is indicated in yellow below). 

The groundwater study that was done indicated a low potential for groundwater 
supply, with the volume to be extracted limited to a maximum of 18 l/s to prevent the 
de-watering of the area. 

The groundwater exploration process is currently underway and scattered fairly low 
yielding boreholes will be used in combination. A suitable high point on the site was 
identified for a reservoir for use in the interim period. 

The boreholes to utilize (more are currently in the development process) and the point 
for envisaged 1 Ml reservoir, are indicated on Figure 6-153 below. 
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Figure 6-153: Groundwater supply consisting of boreholes with a central reservoir 

 

6.2.13.3.3 Southern Site Short Term Resource Plan Summary 

 

Northern Site - Short Term Infrastructure Requirements 

Resource Equipment 
Descript

ion 

Image 
Refere

nce 

Volu
me 

(Mm3
/a) 

Groundw
ater 

(Equipme
nt for 12 

units) 

Electricity 
Supply 

(ESKOM 
Point) 

25 kVA 
point at 
borehol

e 

15 0.5 

Borehole 
Equipment 

and security 
measures 

"Mono" 
pump 
and 3 

phase 
electric 
motor 
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Monitoring 
and control 

instrumenta
tion 

Measur
e and 

transmit 
/ store 
operati

onal 
data 

Local 3 m 
tank for 

bowser 
filling 

10,000 l 
Plastic 

tank on 

approve
d stand 

Connection 
to 

distribution 
pipeline 

 

Developm
ent Site 

Reservoir 

Reservoir 1 Ml 

15 

Borehole 
linking pipes 

90 mm 
HDPE 

Class 6 

network 

Monitoring 
and control 

instrumenta
tion 

Measur
e and 

transmit 
/ store 
operati

onal 
data 

Total for Northern Site - Short Term  0.5 

 

6.2.13.3.4 Southern Site Medium Term Supply Infrastructure 

(The medium-term supply infrastructure is indicated in blue in Figure 6-153 below.). 

It is envisaged that this will be reached simultaneous with reaching the long-term 
supply goal on the Northern Site. The infrastructure to provide water from the 
different source then already exist in the North, and the available water must then be 
conveyed over 50 km and 260 m vertically to the site. In concept, it is envisaged that: 

• potable water will be pumped from the distribution reservoirs on Antonvilla, 

• through a pipeline which will conceptually run along the N1 road servitude. 

• To provide for three days storage capacity on site, a reservoir of approximately 
18 Megalitre will be required. 
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A services corridor along the pipe route will be required. The magnitude of the 
pipelines that will eventually be required to convey the water is such that river crossing 
will require support structures similar to the current road bridges. 

Figure 6-154: Supply line for potable water from the Northern Site to the Southern Site. 

In concept, the BLUE line represents the pipeline from a pump station at the Antonvilla 
distribution reservoirs to the 18 Ml holding reservoir on the Southern site. 

 

6.2.13.3.5 Medium Water Supply Infrastructure 

The following will be required: 

• Pump station at Antonvilla to pump and lift approximately 5.11 Mm3/a over 50 
km and 260m. 

• Pipeline to convey the water over 50 km. A 600 mm steel line above ground is 
envisaged. 

• Receiving reservoir with a  50 Ml capacity on the Southern Site. 

6.2.13.3.6 Southern Site Medium Term Resource Plan Summary 

 

Northern Site - Medium Term Infrastructure Requirements 

Resource 
Equipmen
t 

Descriptio
n 

Image 
Referenc
e 

Volume 
(Mm3/a
) 
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Developed for Short Term Use  0.5 

Potable 
water from 
Antonvilla 
Distributio
n 
Reservoirs 

Pump 
station at 
Antonvilla 
(potable 

water) 

To convey 
5.11 
Mm3/a 
over 50 
km and 
with 280 
m 

vertical lift 

16 5.11 

Electrical 
supply for 

Antonvilla 
Pump 
station 

 

Conveying 
pipeline 

600 mm 
diameter 
steel, 50 

km long 

Suitable 
river and 

stream 
crossings 

 

50 Ml 
reservoir 

Concrete 
(to serve 
the long 
terms 
potable 
water 

supply) 

Total for Northern Site – Medium Term  5.61 

 

6.2.13.3.7 Southern Site Long Term Supply Infrastructure 

(The long term water supply infrastructure is provided in Figure 6-155 below). 

Reaching the long-term water requirement will occur after the completion of the 
Musina supply (or other relevant dam) for the storage of Limpopo flood water. Upon 
completion of this, it is anticipated that sufficient resources will exist to satisfy the 
total needs of these projects, and beyond. Bulk raw water from the Musina Dam will 
then be pumped to a suitable receiving reservoir on site for further treatment, 
distribution, and usage 

6.2.13.3.8 Long Term Water Supply 

 

The following infrastructure is envisaged: 
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• A pump installation below the Musina dam wall, of suitable design and capacity 
to pump 80 Mm3/year (= 2.54 cubic meter per second around the clock) over 
50 km and through a 260 m vertical lift. 

• Electricity supply network and infrastructure for the pump installations at the 
dam wall. 

• Pipeline of suitable design. (3 parallel pipelines of 1,100 mm diameter or the 
hydraulic equivalent thereof are foreseen). 

• Suitable receiving and storage reservoir on site from which water will be 
handled further. To facilitate a three-day inflow capacity, a reservoir of 660,000 
cubic meter will be required. (The iX Engineers development plan indicates a 
14-day capacity reservoir. That would require a storage reservoir of 
approximately 3 million cubic meters. 

• This can for instance be provided by an open, plastic lined soil structure, or with 
a dam wall in a suitable drainage line. 

Figure 6-155: Long term supply infrastructure for the Southern Site 

 

6.2.13.3.9 Southern Site Long Term Resource Plan Summary 

Northern Site - Long Term Infrastructure Requirements 

Resource Equipment Description Image Reference 
Volume 
(Mm3/a) 

Developed for Short Term Use  5.61 
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Raw water from Musina 
Dam 

Pump station at Musina Dam (raw 
water) 

To convey 74.39 Mm3/a over 50 
km and with 260 m vertical lift 

17 74.39 

    

 
Electrical supply for Antonvilla Pump 
station 

   

 Conveying pipeline 

3 x 1,000 mm diameter steel, 50 
km 

long 

  

 
Suitable river and stream 

crossings 
   

 18 Ml reservoir 
Open reservoir pending on site 

availability and design 
  

Total for Northern Site - Long Term  80 

 

6.2.13.4 Impact Assessment 

 
Aspect: Taking Groundwater from a 

Resource 

 
Mitigation Measures 

 
Status 

 
Mitigation 

 
Intensity (I) 

 
Extent (E) 

 
Duration (D) 

 
Probability (P) 

Significance 

(I+E+D)xP 

 
 
 
Taking Groundwater from a Resource 

 
Groundwater abstraction Northern 

and Southern Sites. 

 
From a view of aquifer sustainability 

for all users on the relevant aquifers. 

Geo-hydrological assessment of abstraction 

potential for the site. 

 
Individual borehole test analysis and 

abstraction determination. 

 
Design of pump installation within the limits of 

recommended abstraction. 

 
Abstraction monitoring, recording and 

control to prevent over abstraction and 

dewatering of any particular borehole. 

 
 
 

 
- 

 
 

Without 

 
 

16 

 
 

2 

 
 

5 

 
 

1 

 
 

23 

 
 
 
 
 

- 

 
 
 

With 

 
 
 

2 

 
 
 

1 

 
 
 

1 

 
 
 

0.5 

 
 
 

2 

 
Aspect: Taking Water from Musina 

Resources 

 
Mitigation Measures 

 
Status 

 
Mitigation 

 
Intensity (I) 

 
Extent (E) 

 
Duration (D) 

 
Probability (P) 

Significance 

(I+E+D)xP 

 
 
 
 
 

 
Taking water from any resource 

allocated for the use of Musina LM 

 
(from the perspective that due to 

reasons associated with due 

consideration and management of 

consequences either the project or 

the Musina LM will suffer shortages) 

Due agreement (MOU) to be reached with 

the Musina LM and VDM (WSA) with respect to 

the following: 

 
- Principal agreement defining the various 

resources, the volume to be abstracted and 

the duration of the agreement pertaining to 

a specific resource. 

- Capacity of the abstraction infrastructure, 

the operational condition, design limitations, 

upgrade requirements, planning and design, 

funding and implementing of the required 

upgrades. 

- Source monitoring to manage resource 

deterioration. 

 
- Operational requirements and capacity. 

Compliance to WUL and Environmental 

procedures, 

 
 
 
 
 
 
 

- 

 
 
 
 

Without 

 
 
 
 

16 

 
 
 
 

4 

 
 
 
 

3 

 
 
 
 

1 

 
 
 
 

23 

 
 
 
 
 
 
 

- 

 
 
 
 

With 

 
 
 
 

1 

 
 
 
 

4 

 
 
 
 

2 

 
 
 
 

0.5 

 
 
 
 

3.5 

 
Aspect: Utilizing 4.4 Mm3/a from 

Musina LM 

 
Mitigation Measures 

 
Status 

 
Mitigation 

 
Intensity (I) 

 
Extent (E) 

 
Duration (D) 

 
Probability (P) 

Significance 

(I+E+D)xP 

 

 
Taking up 4.4 Mm3/a of the municipal 

allocation form the Limpopo Aquifer 

bordering on Antonvilla 

From the MOU between the MM SEZ and 

WSA, ensure that: 

 
- Infrastructure - technical requirements are 

met. 

 
 
 

 
- 

 
 

Without 

 
 

16 

 
 

4 

 
 

3 

 
 

1 

 
 

23 
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(From the perspective of insufficient 

infrastructure development. 

Management and / or compliance) 

- Monitoring and recording requirements are 

met. 

- Operations within functional guidelines. 

 
Compliance to WUL and Environmental 

procedures and conditions. 

 
 
 

 
- 

 
 

With 

 
 

4 

 
 

4 

 
 

3 

 
 

0.5 

 
 

5.5 

 

Aspect: Utilizing 4.4 Mm3/a from 

Musina LM 

 
Mitigation Measures 

 
Status 

 
Mitigation 

 
Intensity (I) 

 
Extent (E) 

 
Duration (D) 

 
Probability (P) 

Significance 

(I+E+D)xP 

 

 
Taking up 4.4 Mm3/a of the municipal 

allocation form the Limpopo Aquifer 

bordering on Antonvilla 

 
(From the perspective of insufficient 

infrastructure development. 

Management and / or compliance) 

From the MOU between the MM SEZ and 

WSA, ensure that: 

 
- Infrastructure - technical requirements are 

met. 

- Monitoring and recording requirements are 

met. 

- Operations within functional guidelines. 

 
Compliance to WUL and Environmental 

procedures and conditions. 

 
 
 

 
- 

 
 

Without 

 
 

16 

 
 

4 

 
 

3 

 
 

1 

 
 

23 

 
 
 

 
- 

 
 

With 

 
 

4 

 
 

4 

 
 

3 

 
 

0.5 

 
 

5.5 

 
Aspect: Using 1 Mm3/a from Musina 

Copper Mine 
Mitigation Measures Status Mitigation Intensity (I) Extent (E) Duration (D) Probability (P) 

Significance 

(I+E+D)xP 

 
 
 
 
 
 

 
Taking 1 Mm3/a from the Musina 

Copper Mine 

 
From the MOU between the MM SEZ and the 

WSA: 

 
- Design the required infrastructure 

according to functional requirements, 

applicable standards, guidelines and 

procedures. 

- Obtain the required approvals, wayleaves 

and servitudes as may be applicable. 

- Construction according to design. 

- Operations within functional guidelines. 

 
Compliance to WUL and Environmental 

procedures and conditions. 

 
 
 
 
 

 
- 

 
 
 

Without 

 
 
 

16 

 
 
 

4 

 
 
 

3 

 
 
 

1 

 
 
 

23 

 
 
 
 
 

 
- 

 
 
 

With 

 
 
 

4 

 
 
 

4 

 
 
 

3 

 
 
 

0.5 

 
 
 

5.5 

 
Aspect: Scientific Motivation for 

Taking Water from the Limpopo River 
Mitigation Measures Status Mitigation Intensity (I) Extent (E) Duration (D) Probability (P) 

Significance 

(I+E+D)xP 

 
 

 
Taking Water from a further Eastern 

Wellfield from the Limpopo Alluvial 

Aquifer between the Sand River 

confluence and the eastern extent of 

the farm Malala Hoek 20 Mm3/a and 

the uptake off Limpopo flood water to 

the foreseen extend of 180 - 400 

Mm3/a approximately at the Sand 

River confluence pertaining to yield 

capacity. 

 
Perspective: Scientific proven 

resource availability. 

The uptake of water beyond the current 

Musina LM allocation of 11 Mm3/a, both from 

the alluvial aquifer and from flood water, will 

be subject to the main-stem hydrological study 

of the Limpopo River that will clarify the 

available water in the alluvial aquifer and as 

storm water to be harvested. DWS will 

consider the  study outcome  for  the allocation 

of further water. This will serve to protect the 

interest of: 

 
- Downstream South African users. 

- Zimbabwean users. 

- Mozambiquan users and the exposure of 

Mozambique to Limpopo River flood events. 

 
Compliance to WUL and Environmental 

procedures and conditions. 

 
 
 
 
 
 

 
- 

 
 
 

 
Without 

 
 
 

 
16 

 
 
 

 
5 

 
 
 

 
5 

 
 
 

 
1 

 
 
 

 
26 

 
 
 
 
 
 

 
- 

 
 
 

 
With 

 
 
 

 
8 

 
 
 

 
3 

 
 
 

 
3 

 
 
 

 
0.5 

 
 
 

 
7 

 
Aspect: Possible Limitations due to 

Global Warming 
Mitigation Measures Status Mitigation Intensity (I) Extent (E) Duration (D) Probability (P) 

Significance 

(I+E+D)xP 

 
 
 
 
 
 
Possible reducing river yield due to 

global warming. 

 
Seen from the perspective of possible 

change in weather patterns. 

 
 
 
 
As part of the hydrological study as 

described above, a climatological study will 

be required to determine: 

 
- The anticipated impact on rainfall over the 

catchment area. 

- The anticipated impact on run-off. 

- The anticipated impact on yield at the 

proposed points of abstraction. 

 
 
 
 
 

 
- 

 
 
 

Without 

 
 
 

16 

 
 
 

5 

 
 
 

5 

 
 
 

0.75 

 
 
 

19.5 

 
 
 
 
 

 
- 

 
 
 

With 

 
 
 

8 

 
 
 

3 

 
 
 

3 

 
 
 

0.5 

 
 
 

7 

 

Aspect: Using water from the 

proposed Eastern (Limpopo) Alluvial 

Aquifer 

 
Mitigation Measures 

 
Status 

 
Mitigation 

 
Intensity (I) 

 
Extent (E) 

 
Duration (D) 

 
Probability (P) 

Significance 

(I+E+D)xP 
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Taking Water from a further Eastern 

Wellfield from the Limpopo Alluvial 

Aquifer between the Sand River 

confluence and the eastern extent of 

the farm Malala Hoek, 

 
Seen from the perspective of 

insufficient infrastructure 

development, management and / or 

compliance. 

In accordance with available researched 

volumes from this resource: 

 
11 Proper consideration 

of technical- and economic feasibility. 

12 Design the 

required infrastructure according to 

functional requirements, applicable 

standards, guidelines and procedures. 

13 Obtain the required 

approvals, wayleaves and servitudes as may 

be applicable. 

14 Construction according to 
design. 

15 Establishment of 

operational structure including the 

measurement, monitoring and recording of 

the required parameters, system 

operational requirements and operational 

structure. 

 
Compliance to WUL and Environmental 

procedures and conditions. 

 
 
 
 
 
 
 

 
- 

 
 
 
 
 

Without 

 
 
 
 
 

16 

 
 
 
 
 

5 

 
 
 
 
 

5 

 
 
 
 
 

1 

 
 
 
 
 

26 

 
 
 
 
 
 
 

 
- 

 
 
 
 
 

With 

 
 
 
 
 

2 

 
 
 
 
 

3 

 
 
 
 
 

3 

 
 
 
 
 

0.5 

 
 
 
 
 

4 

 
Aspect: Using Water from the 

proposed Off-Channel Storage Dams 

in the Sand River 

 
Mitigation Measures 

 
Status 

 
Mitigation 

 
Intensity (I) 

 
Extent (E) 

 
Duration (D) 

 
Probability (P) 

Significance 

(I+E+D)xP 

 
 
 
 
 
 

Taking 180 - 400 Mm3/a floodwater 

from the Limpopo River for off- 

channel storage. 

 
Seen from the perspective of 

insufficient infrastructure 

development, management and / or 

compliance. 

In accordance with available researched 

volumes from this resource: 

 
- Proper consideration of technical- and 

economic feasibility. 

- Design the required infrastructure 

according to functional requirements, 

applicable standards, guidelines and 

procedures. 

- Obtain the required approvals, wayleaves 

and servitudes as may be applicable. 

- Construction according to design. 

- Establishment of operational structure 

including the measurement, monitoring and 

recording of the required parameters, 

system operational requirements and 

operational structure. 

 
Compliance to WUL and Environmental 

procedures and conditions. 

 
 
 
 
 
 
 

 
- 

 
 
 
 
 

Without 

 
 
 
 
 

16 

 
 
 
 
 

5 

 
 
 
 
 

5 

 
 
 
 
 

1 

 
 
 
 
 

26 

 
 
 
 
 
 
 

 
- 

 
 
 
 
 

With 

 
 
 
 
 

2 

 
 
 
 
 

3 

 
 
 
 
 

3 

 
 
 
 
 

0.5 

 
 
 
 
 

4 

 
Aspect: On-Site Distribution 

Infrastructure on the Northern Site 
Mitigation Measures Status Mitigation Intensity (I) Extent (E) Duration (D) Probability (P) 

Significance 

(I+E+D)xP 

 
 
 
 
 
Construction of various elements of 

water supply, - storage and - 

distribution network linking the 

various resources to the farm 

Antonvilla 7 MT, constituting the 

Northern Site. 

 
Seen from the perspective of 

insufficient infrastructure 

development, management and / or 

compliance. 

In accordance with available researched 

volumes from this resource: 

 
- Proper consideration of technical- and 

economic feasibility. 

- Design the required infrastructure 

according to functional requirements, 

applicable standards, guidelines and 

procedures. 

- Obtain the required approvals, wayleaves 

and servitudes as may be applicable. 

- Construction according to design. 

- Establishment of operational structure 

including the measurement, monitoring and 

recording of the required parameters, 

system operational requirements and 

operational structure. 

 
Compliance to WUL and Environmental 

procedures and conditions. 

 
 
 
 
 
 
 

 
- 

 
 
 
 
 

Without 

 
 
 
 
 

16 

 
 
 
 
 

5 

 
 
 
 
 

5 

 
 
 
 
 

1 

 
 
 
 
 

26 

 
 
 
 
 
 
 

 
- 

 
 
 
 
 

With 

 
 
 
 
 

2 

 
 
 
 
 

3 

 
 
 
 
 

3 

 
 
 
 
 

0.5 

 
 
 
 
 

4 

 

Aspect: On-Site Distribution 

Infrastructure on the Southern Site 
Mitigation Measures Status Mitigation Intensity (I) Extent (E) Duration (D) Probability (P) 

Significance 

(I+E+D)xP 

 
 
 
 
 

Construction of various elements of 

water supply, - storage and - 

distribution network linking the 

various resources to the group of 

In accordance with available researched 

volumes from this resource: 

 
6 Proper consideration 

of technical- and economic feasibility. 

7 Design the 

required infrastructure according to 

functional requirements, applicable 

standards, guidelines and procedures. 

 
 
 
 
 
 
 

 
- 

 
 
 
 
 

Without 

 
 
 
 
 

16 

 
 
 
 
 

5 

 
 
 
 
 

5 

 
 
 
 
 

1 

 
 
 
 
 

26 
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farms constituting the Southern Site. 

 
Seen from the perspective of 

insufficient infrastructure 

development, management and / or 

compliance. 

8 Obtain the required 

approvals, wayleaves and servitudes as may 

be applicable. 

9 Construction according to design. 

10 Establishment of 

operational structure including the 

measurement, monitoring and recording of 

the required parameters, system 

operational requirements and operational 

structure. 

 
Compliance to WUL and Environmental 

procedures and conditions. 

 
 
 
 
 
 
 

 
- 

 
 
 
 
 

With 

 
 
 
 
 

2 

 
 
 
 
 

3 

 
 
 
 
 

3 

 
 
 
 
 

0.5 

 
 
 
 
 

4 

 
Aspect: Effluent Quality Mitigation Measures Status Mitigation Intensity (I) Extent (E) Duration (D) Probability (P) 

Significance 
(I+E+D)xP 

 
Effect on water quality arising from the 

envisaged water use. 

 
Seen from a perspective that: 

- Anticipated final effluent volumes are 

not estimated yet. 

- The exact quality of input water is not 

yet known. 

- The effect on the water due to the 

various possible industrial processes 

is not defined yet. 

- The objective to limit water demand 

through the re-is of water is stated by 

the investors as one of their project 

objectives> 

 
 
 
 

 
Clear effluent quality objectives based upon 

the required DWS standards will be defined 

and incorporated in the various MOU's to be 

develop with the various investors. 

 
Strict compliance monitoring. 

 
 
 
 
 

 
- 

 
 
 

Without 

 
 
 

16 

 
 
 

5 

 
 
 

5 

 
 
 

1 

 
 
 

26 

 
 
 
 
 

 
- 

 
 
 

With 

 
 
 

2 

 
 
 

5 

 
 
 

5 

 
 
 

0.5 

 
 
 

6 

 

6.2.14 ENERGY ASSESSMENT 

6.2.14.1 Power Generation Options 

A first order and high-level power generation options analysis is compiled for the 
MMSEZ power supply. The technologies considered include: 

• Advanced Nuclear  

• Solar PV (tracking utility scale) with Storage 

• Bio-Mass  

• CCGT Plant 

• Clean Coal Technologies 

Note: Supercritical Coal, Subcritical Coal and CFB with limestone injection are not 
included in this analysis based on the outcome of the reflection on the Paris Agreement, 
South African new coal case studies (Khanyisa and Thabametsi) and environmental 
legislation which all discard the above options as non-clean coal. 

6.2.14.2 Advanced Nuclear  

Advance Nuclear Technologies are at the forefront of clean energy development. Nine 
different advance nuclear technologies are being developed globally, some in more 
advanced stages than other. These technologies are suitable to generate clean, safe, 
baseload power with a continuous focus on reducing cost. Advance nuclear 
technologies are inherently safer by design, emits no CO2 or other Greenhouse Gasses, 
can act as baseload following (similar to OCGT technology) in order to support a high 
penetration of renewable generation and comes in a wide range of sizes which can be 
expanded modularly. Installed capacity of 1600MW as required for phase 1 of the 
MMSEZ power demand is therefore achievable with Advanced Nuclear and can be 
increased via a phased approach. 
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In many first world countries, developing and deployment of advanced nuclear power 
generation is key to reduce climate change impact whilst providing reliable baseload 
power. In the UK, nuclear contributes to 20% of the total domestic electricity supply, 
and 40% of the low-carbon electricity generated. Advanced Nuclear Technologies 
(defined as Small Modular Reactors (SMRs) which are smaller versions of today’s 
technology, and Advanced Modular Reactors (AMRs) which adopt next generation 
technologies) could work alongside other low-carbon sources in a hybrid energy 
system to offer cost-effective solutions to a range of energy needs. 

However, over many years the policy framework in these countries has been 
specifically adapted to allow for the stringent regulation of such developments. 
Nuclear regulation and the licensing and permitting processes are crucial enablers in 
any country’s nuclear policy framework. The regulatory system for new reactors must 
be robust, provide public confidence and enable innovation. Addressing the regulatory 
framework in South Africa will add a significant time requirement and would not fit 
with the MMSEZ’s timeframe for own generation. The UK started on this journey in 
2014 and is still not at a point of readiness on advance nuclear regulation. Apart from 
National Nuclear Regulatory framework in South Africa, any new-build nuclear facility 
would require approval from the International Atomic Energy Agency. 

The Capital Cost required to develop new Nuclear Power Plants is a key factor 
dominating the economics of the technology. Advanced Nuclear development in a 
country that does not yet have an established regulatory framework, and where 
limited number of projects will be developed, will lay in the high range of overnight 
cost and estimated LCOE, making the cost of energy at approximately USD192/MWh 
from a new build nuclear project, which is too high for the metallurgical commodity 
production. 

Technology 
Overnight Cost 
(USD/kW) 

Estimated LCOE 
(USD/MWh) 2020 
over 30years 

 Low  High Low High 

Advanced 
Nuclear 

6,000 12,200 110  192 

 

From this, it was concluded that the timeline for the development and regulatory and 
licencing of an advanced nuclear power plant, and Nuclear power generation is not be 
considered to be economical viable for the MMSEZ. 

6.2.14.3 Solar PV with Storage  

South Africa has exceptionally good solar resource, especially in the Northern Cape 
region. Most of the country’s utility scale PV plants are located in the Northern Cape, 
and very cheap renewable energy cost of generation can be achieved in these areas, 
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where the yearly global horizontal irradiation (GHI) is in excess of 2200kWh/m2.  In the 
MMSEZ area, GHI is approximately 2000kWh/m2 which is still considered a good solar 
resource for PV generation. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-156: South Africa Global Horizontal Irradiation (GHI)  

With this level of GHI, a solar field covering 1ha of PV panels could generate 
approximately 1MW of AC power during peak irradiation levels. A PV Solar farm 
capable of generating 1320MW (MMSEZ first phase demand) during most of daylight 
hours (not only at peak) would need to be in approximately 2000ha of PV panels. At 
the end of 2019, utility scale solar projects in operation in South Africa had a combined 
installed capacity of 1500MW. To date, the world’s largest solar park is the 
Longyangxia Dam Solar Park in the Qinghai province of China, totalling 850MW 
installed capacity and spread over more than 25km2 and consists of 4 million solar 
panels. 

In addition to severe space constrains, mega solar alone is still non-dispatch able 
power (meaning it is only available when the resource (sunshine) is available and 
cannot provide power on demand). In order to provide baseload dispatch able power 
to the Metallurgical off-takers, solar PLUS storage solution would be required. This 
could be implemented with different technologies for storage, such as: 

• Lithium Ion batteries 

•  Lead-acid batteries 

• Thermal (such as molten salt) storage 

• Flow batteries 

• Hydrogen 

In all of these cases, excess solar generation would be required during daytime / peak 
hours to charge battery storage which could be deployed at night or when solar 
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resource is unavailable (cloud cover) in order to provide baseload power to the 
Metallurgical off-takers. That would add significantly to the installed capacity of the 
solar plant. 

The world’s largest thermal storage (molten salt) is part of the Solana Generating 
Station in the USA, capable of delivering 280MW for 6hours. The Dalian Vanadium 
Redox Flow Battery system in China is capable of delivering 200MW for 4hours. The 
Hornsdale Lithium-ion battery system in Australia is the largest of its kind at 150MW 
for just over 1 hour.  

The KaXu Solar One Thermal Solar farm in Northern Cape South Africa is the world’s 
3rd largest Thermal Storage solar facility with storage. A 100MW parabolic trough 
plant with 3 hours storage capacity. 

As with the rest of solar power generation technology and equipment, the price of 
battery storage is improving with further development of technology. In 2018, the 
National Renewable Energy Laboratory (NREL) of the USA estimated that the capital 
cost of Lithium Ion battery systems could decrease to 1/5th of its 2018 cost in the next 
30 years, and a cost reduction of 10 – 50% by 2025 (depending on technology 
development. 

 

 

 

 

 

 

 

Figure 6-157: Battery cost projections for 4-hour Lithium Ion systems   
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Current capital cost of a utility scale battery system capable of providing 4hours of 
energy ranges between 400– 800 USD/kWh. In order to provide baseload power to the 
metallurgical off-takers, the MMSEZ’s application would require at least 8 – 10 hours 
of battery storage. That scale of battery storage system is physically constrained and 
requires excessive capex. 

Technology 
Overnight Cost 
(USD/kW) 

Estimated LCOE 
(USD/MWh) 2020 
over 30years 

 Low  High Low High 

Solar PV 
(tracking 
utility scale) 
-No storage 

900 1,100 36 44 

Solar PV 
(tracking 
utility scale) 
+ Lithium 
Ion Storage 
12hrs 

5,000 9,100 110 156 

Solar 
Thermal + 
Storage 

6,000 9,100 126 156 

 

Based on the above, it is clear that large scale baseload power generation from Solar 
plus storage is not yet feasible or economically viable for the MMSEZ’s purposes.  

It is however crucial to consider augmenting other baseload generation with Solar PV 
and other applications for PV should be considered in the MMSEZ’s energy masterplan. 
Solar PV plus storage could be considered for the Agri-Processing, logistics and other 
manufacturing and processing clusters which will be developed alongside the 
metallurgical zone. 

6.2.14.3.1 Bio-Mass  

Bio-mass to power plants in general are medium scale facilities of approximately 
200MW installed capacity. This is generally limited by the availability of feedstock. 
Ironbridge in the UK is a 740MW wood pellet fired biomass power plant and was 
converted from coal-fired to biomass in 2013 and decommissioned completely in 2015.  

Operations and maintenance (O&M) costs can make a significant contribution to the 
levelised cost of electricity (LCOE) and typically account for between 9% and 20% of the 
LCOE for biomass power plants. It can be lower than this in the case of co-firing and 
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greater for plants with extensive fuel preparation, handling and conversion needs. Cost 
of fuel and cost of transportation of fuel is another operating cost that contribute to the 
LCOE. 

Secure, long-term supplies of low-cost, sustainably sourced feedstocks are critical to the 
economics of biomass power plants. Feedstock costs can be zero for wastes which 
would otherwise have disposal costs or that are produced onsite at an industrial 
installation (e.g. black liquor at pulp and paper mills or bagasse at sugar mills). Feedstock 
costs may be modest where agricultural residues can be collected and transported over 
short distances. However, feedstock costs can be high where significant transport 
distances are involved due to the low energy density of biomass (e.g. the trade in wood 
chips and pellets). The LCOE of biomass-fired power plants ranges from USD95 to 
USD290/MWh depending on capital costs and feedstock costs. Where low-cost 
feedstocks are available and capital costs are modest, biomass can be a very competitive 
power generation option. 

The main reason for typical biomass power plant sizes to be limited below 200MW, is 
the low energy content of biomass. 1600ha of typical pine plantations would produce 
1MW of baseload power for one year. Or another way of expressing the immense 
amount of biomass required for large scale baseload power generation, is that 1tonne 
of dry woody biomass is consumed for each 1MWh produced. A 1320MW plant, 
operating at an 90% Load Factor would consume 10,400,000 tonnes of dry woody 
biomass per year. 

To fire a 1320MW baseload power plant with woody biomass, would require 
2,500,000ha or 25,000km2 of pine plantations 

 

Figure 6-158: Area required as Pine Plantations to provide sufficient biomass for 1320MW 

Woody biomass is by far not the only biomass option, and other options such as 
miscanthus and sugar cane provide much higher yields under wet and tropical 
conditions. Given the arid conditions in the Musina/Makhado area, such high yields and 
tropical cultivars cannot be considered. The above serves as an illustration of the 
extensive land and biomass production required for large scale baseload power 
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generation. Even if a crop with three times the biomass yield (typical miscanthus yield 
is 12tonnes/ha/year or 3 times that of pine plantations) could be cultivated in this arid 
region, it would still require almost 1million hectares of feedstock. 

 

 

 

 

 

 

6.2.14.3.2 Natural Gas and CCGT technology 

Existing natural gas supply and pipeline networks in South Africa are limited to: 

ROMPCO pipeline: An 865 km pipeline between Temane in Mozambique and Secunda 
in South Africa, jointly owned through Sasol and the two respective Governments. This 
pipeline is currently capacity constrained, with the majority of gas consumed at Sasol’s 
facilities for power generation and fuel production.  

Sasol pipeline network: A natural gas distribution network delivering gas from the 
ROMPCO line to users (industrial and residential) in Gauteng. 

Mossgas (PetroSA): PetroSA announced in October 2019, that the Mossel Bay plant 
will run out of natural gas (obtained from the offshore field about 89km from Mossel 
Bay) by December 2020. Although this day-zero is currently somewhat delayed; the 
company is considering importing LNG in order to continue production at the Mossgas 
plant. No additional gas and infrastructure are available for 3rd party use. 

Lilly pipeline: A small capacity line between Durban and Johannesburg, mainly 
transporting Methane-rich gas (not natural gas) from Secunda to Richards Bay. This 
line is owned by Transnet and operated by Sasol under a lease agreement until 2022 
and can be repurposed to handle natural gas. It is not clear what Transnet’s plans are 
for the pipeline once the Sasol lease comes to an end. However, the pipeline is only 16 
inch in diameter for the majority of the pipeline length and throughput capacity will 
be limited. The line has off-take points at Newcastle, Empangeni/Richards Bay and the 
Durban area. The maximum capacity of this pipeline is 23 million GJ per year, operating 
at 40 – 53 Bar. The majority of its current off-takers are located on the section between 
Secunda and New CastleIt is expected that industrial demand in this section will exceed 
the line’s capacity in the early 2020s (according to Transnet’s 2017 long term planning 
framework report), but availability still remain in the section between Richards Bay 
and Durban for the long term. In repurposing this line to receive LNG at Richards Bay, 
operating pressure could be increased to closer to the design limit of 80bar, which will 
allow continued supply to current Gauteng based off-takers. 

Technolog
y 

Overnight Cost (USD/kW) 
Estimated LCOE 
(USD/MWh) 2020 over 
30years 

 Low  High Low High 

Bio-Mass 5,000 7,000 95 210 
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Expansion: Transnet is planning several expansions and new pipelines, on a phased 
approach as illustrated in  

 

 

 

 

 

 

Figure 6-159 below. There is no indication on timeline of any of these phases. 

 

 

 

 

 

 

 

 

Figure 6-159: CEF Group-Eskom-Transnet Strategically Aligned Phased Gas Pipeline Network  

There are thus no natural gas reserves, new explorations, pipelines or LNG import 
facilities in the MMSEZ or surrounding areas. With the ROMPCO line and Temane and 
Pande gas fields already under capacity constraints, it will also not be possible to 
receive sufficient gas from the ROMPCO line for the generation of 1320MW baseload 
power at MMSEZ. 

The nearest port to the MMSEZ for LNG imports would be Maputo, Mozambique. With 
the current ROMPCO line already operating at design capacity, it would be required to 
install a dedicated gas line from Maputo to MMSEZ for gas supply. This would require 
the construction of approximately 450km of pipeline in addition to an LNG receiving 
terminal and regasification facility at Maputo. 

Approximately 1,500,000tonnes/annum of natural gas will be required to fuel a 
1320MW CCGT power plant. A pipeline of this magnitude will add significantly to the 
capex of a power project, but the benefit of importing LNG into the region and possible 
energy supply to the metallurgical zone, in addition to the environmental benefit of 
CCGT technology is worth investigating. 
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Technology 
Overnight Cost 
(USD/kW) 

Estimated LCOE 
(USD/MWh) 2020 
over 30years 

 Low  High 
Lo
w 

Hig
h 

Gas in CCGT (no 
pipeline) 

700 
1,30
0 

44 68 

Pipeline cost 
(1.5MT/annum 
over 
450km)@$2m/k
m 

USD900,000,000   

Power plant + 
Pipeline cost 

1,40
0 

200
0 

85 120 

6.2.14.4 CLEAN COAL TECHNOLOGIES 

In order to comply with environmental legislation, the following clean coal 
technologies were investigated. In addition, Carbon Capture and Storage (CCS) were 
also investigated. 

6.2.14.4.1 Resources available to New Generation 

For a 2 x 660MW Clean Coal, Dry cooled power plant, the following resources are 
required, of which typical quantities and qualities are depicted in Table 6-134. 

Table 6-134: Clean Coal Input Resources 

Resource  Quality Quantity  Availability  

Coal 
Average CV = 20.45 
MJ/kg (HHV) 

5,500,000 T/annum 
for 1320 MW 
[165,000,000 tonnes 
of coal over 30 years] 

Mine to be 
developed by 
others. 
Typical Coal 
CV for 
Waterberg 
coal, and 
Heat rate for 
USC used 
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Resource  Quality Quantity  Availability  

 Max Sulphur = 1.5% 

This is typical Waterberg coal parameters, but 
exact coal specification is required for any 
further studies and for higher accuracy. This will 
prescribe sulphur treatment requirements as 
described in “Clean Coal Technology” sections of 
this report 

 Max Ash = 26% 
This is typical Waterberg coal parameters, but 
exact coal specification is required for any 
further studies and for higher accuracy. 

Water 
Indirect cooling 
Technology 

4,000 - 6,000m3/day 
Dry cooling 
technology 
assumed 

 
Direct Cooling 
Technology 

8,000 - 12,000 
m3/day 

 

Ash Disposal site 

Wet / dry ash 
disposal, depending 
on EIA and 
technology  

Approximately 1,400,000Tonne of ash to be 
stored per annum [total of 42,000,000tonnes of 
ash] would require approximately 180Ha of land 
for ash disposal 

6.2.14.4.2 Overview 

Around 70% of South Africa’s energy demand is met by coal fired power plants. The 
latest revision of the Integrated Resource Plan (IRP 2019) shows that while there is an 
ambition for a more diversified energy mix, coal will continue to be a large contributor 
to the power pool going forward (~ 40% by 2030). Figure 6-160 below shows the 
expected evolution of generation sources over the next 10 years. 
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Figure 6-160: South African Energy Mix to 2030 (IRP 2019) 

Although traditional coal-based power generation meets the need for cheap, 
continuous, “base load” power, the pollutants associated with burning coal is known 
to contribute to a large portion of the country’s total emissions.  

The development of new “clean coal” technologies allows for higher efficiencies and 
lower emissions and therefore reduces the overall impact on the environment. The 
figure below is a high-level overview of the more established clean coal combustion 
technologies used in industries, and how it compares to traditional subcritical 
pulverised coal combustion (technology used in majority of Eskom fleet). Note that 
data may differ depending on the data source and assumptions used. 
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Figure 6-161: Overview of Clean Coal Technologies  
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The figure shows how emissions are reduced with an increasing efficiency with more refined clean 
coal technology (and higher CAPEX) applications.  Carbon Capture and Storage (CCS) can reduce CO2 
emissions by up to 90%, however the efficiency of the overall plant is reduced, and the total capital 
cost can increase by up to 50%, depending on the technology used. 

 

Figure 6-162: CO2 Reduction Potential of Coal-Fired Power Plants by Increased Efficiency (VGB PowerTech 2013) 

Unfortunately, with advancement in technology, the CAPEX and OPEX are significantly increased.  

 

6.2.14.5 Pulverised Coal Combustion 

Most of South Africa’s ESKOM coal fleet uses sub-critical PC combustion technology. Developments 
over the past few years have predominantly involved increasing the plant thermal efficiencies by 
raising the steam pressure and temperature. The combustion can be categorised into three tiers, 
based on the differences in pressure and temperature. This is shown in the table below: 

Table 6-135: Operating Conditions of a PC Power Plant 

PC Power Plant  Steam pressure [MPa] Steam temperature [°C] 

Subcritical < 22.1 < 565 

Supercritical 22.1 – 25.0 540 – 580 

Ultra-supercritical > 25.0 > 580 

 

Subcritical power plants operate at conditions below the critical point of water, which means that 
both the liquid and gas phases are present. These plants therefore require a steam drum at the top 
of the boiler to separate the phases such that only the gas phase remains. This gas is then heated 
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further before it is sent to the turbine. The economizer’s function is to pre-heat the feed water 
using the hot flue gas which exits the furnace. 

 

Figure 6-163: Simplified Subcritical Unit showing steam cycle (Adapted: Japan Coal Center) 

Supercritical (SC) and Ultra-supercritical (USC) plants operate at conditions above the critical point 
of water. Only the gas phase exits the boiler, so there is no need for a steam drum. SC and USC 
achieve higher efficiencies due to the high pressure and temperature operating conditions. As a 
result, these plants use less coal which result in lower CO2 emissions. The figure below shows a 
simplified diagram of how SC and USC units differ from subcritical units. 

 

Figure 6-164: Simplified SC/USC Unit showing steam cycle (Adapted: Japan Coal Center) 

6.2.14.6 Fluidised bed combustion 

Fluidised bed combustion (FBC) technology involves blowing air below a bed of solid fuel particles, 
which results in the fuel behaving like a fluid. There are primarily two types of FBC technologies 
used in industry – Bubbling Fluidised Beds (BFB) and Circulating Fluidised Beds (CFB). BFBs use low 
air speeds to keep the particles within the bed while CFBs use higher air speeds which distributes 
the fuel particles throughout the boiler. In a CFB, a recycle loop allows unburnt fuel particles to 
return to the lowest area of the burner which results in a longer fuel residence time. Higher 
combustion efficiencies are therefore achieved at lower operating temperatures. CFBs are also 
better suited to burning a wider range of solid fuels including low grade coal, petcoke and biomass.  
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The injection of limestone with the coal particles can reduce the sulphur dioxide emissions by up to 
98%106. The figure below shows a simplified schematic of a CFB power plant. 

 

 

 

 

 

 

 

Figure 6-165: Simplified CFB Power Plant(IEA) 

 

6.2.14.6.1 Integrated Gasification and Combined Cycle  

Integrated Gasification and Combined Cycle (IGCC) plants are a next-generation thermal power 
system with higher plant efficiencies and lower emissions. Synthetic gas (syngas) is produced from 
coal and stream and is primarily composed of carbon monoxide, hydrogen, carbon dioxide, natural 
gas and water vapour. The gas is cooled and cleaned before being fed to the gas turbine. Combined 
Cycle plants are more efficient as the process also includes a Heat Recovery Steam Generator 
(HRSG) which produces steam to operate a steam turbine. 

 

Figure 6-166: Simplified IGCC Power Plant(IEA) 

 
106 GE USCFB boilers 
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6.2.14.6.2 Underground Coal Gasification and CCGT  

Underground Coal Gasification (UCG) is a clean coal technology where the coal is gasified in-situ, as 
opposed to coal processing within the plant shown in the section above. Steam and air are injected 
into a drilled well leading to a coal seam, resulting in direct gasification. An underground cavity is 
created as the coal burns and synthetic gas is formed. The resulting gas is collected above surface, 
to be processed and used in a gas-fired power plant. The process avoids the need for coal mining, 
transport, processing, specialised equipment and the disposal of residual ash. The additional benefit 
is that if the gas-fired plant is equipped with CCS, the carbon dioxide can be reinjected into the wells 
to fill the cavity created. 

 

 

 

 

 

 

 

 

Figure 6-167: Simplified UCG + Power Plant(GFZ) 

 

6.2.14.7 Conclusions and recommendations of power generations options 

It can be concluded that the MMSEZ has to consider several energy supply options in its approach 
to provide cost efficient, reliable power to the large industrial clients within the metallurgical zone.  

Various “clean coal technologies” were investigated as potential options for a continuous power 
supply, in order to comply with environmental legislation; ultra-supercritical coal technology 
proved most favourable (preferably with CFB combustion technology or post combustion SO2 
removal). 

 

6.2.14.8 Proposed Plant Size  

According to the MMSEZ master planning, the power requirement of the metallurgical cluster will 
be divided into two phases – construction and operation phases. This master plan states that during 
construction of the metallurgical zone, maximum power demand will be approximately 10MVA. The 
Master Plan is also not clear on final power demand of the cluster, and sizing of the power plant. 

From discussion with the MMSEZ and understanding of the initial developments planned at the 
metallurgical cluster, the power plant size will be based on a phased approach.  
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• Phase 1: installation of first 2 x 660MW units 

• Phase 2: installation of additional 2 x 660MW units (depending on local, Eskom and Regional 
demand) 

This study is focusing on the first 2x660MW power plant development, to supply own generation 
to the MMSEZ. 

It is currently advised to limit the development to this phased approached and initial size to 
1320MW installed capacity. This will allow for approximately 1175MW to be available for supply to 
off-takers (11% auxiliary load) within the MMSEZ area. 

This initial size selection is based on the following considerations: 

Currently the South African Government’s Integrated Resource Plan (IRP) allows for 2 x 750MW 
(2023 and 2027 respectively) new additional capacity coal generation (not yet finally allocated 
according to our knowledge) and 5732MW committed/ already contracted additional coal 
generation (Kusile and Medupi completion). In addition, the IRP includes a further amount of 
2000MW (2019-2022) under “other” for “Distributed Generation, Co-gen, Bio-mass and Landfill”. 
While it was thought that this would primarily relate to small-scale technologies to produce 
electricity close to the end users of power, NERSA recently approved a section 34 Ministerial 
determination that this power would now be procured by the Department of Minerals Resources 
and Energy (DMRE) from various sources and that Eskom would be the off-taker. Accordingly, this 
is no longer available for use by MMSEZ or other developers. 

Licensing – Given the proposed installed capacity of the facility, a generation licence is required 
from NERSA under the Electricity Regulation Act, 2006 (small generation facilities <1MW that are 
grid connected do not need a licence but may be registered). Such a licence inter alia requires 
compliance to the IRP, or if not compliant, requires Ministerial approval to deviate therefrom. 
Whilst a draft determination has been made by the Minister in March 2020 to allocate the 2x750 
MW available coal generation in the IRP to be procured by DMRE with Eskom as the off-taker, our 
current understanding is that pending NERSA;s concurrence with the Minister that the facility could 
effectively fall within the “allowed” allocation for coal generation(i.e. the allocated 2x750MW in 
the IRP). The proposed 2x660MW units could be seen to be within the broader parameters of the 
IRP and it may hence not be necessary to request Ministerial deviation if NERSA shares this view 
(and of course if the “available” IRP capacity is not otherwise finally allocated to Eskom in terms of 
the draft Ministerial determination to this effect). It should be noted that given the intent and 
purposes of the IRP (i.e. to pre-determine South Africa’s new generation capacity and technologies 
for the periods set out therein), deviation is not impossible, but is not given lightly either.  

While sales to Eskom may seem inherently attractive from a developer’s perspective, there are 
various aspects that need careful consideration. These include: 

• All Eskom procurement for new generation is subject to the New Generation Regulations 
(published under the Electricity Regulation Act) that requires a Ministerial determination 
under section 34 of that Act. All procurement under a section 34 Ministerial determination 
is done in a competitive manner, i.e. unsolicited bids (which this project would be) are not 
catered for.  
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•  Eskom’s current financial position is not as potentially attractive nor as secure as potential 
large industrial off-takers. Eskom sits with a large debt burden, aging and failing 
infrastructure, tariffs that are by their own admission not cost reflective and struggles with 
management and governance issues. It is also uncertain to what extent Government would 
be willing or even able to guarantee Eskom PPA obligations given its recent track history 
with other state-owned organisations and Governments own fiscal challenges. As such it is 
thus unlikely that a bankable PPA would be able to be concluded on a normal project 
financing basis and even if a PPA is concluded, what its longer-term viability would be. 

• Impact on environment 

• Economies of scale vs bankability 

Available coal reserve (approximately 165,434,000 tonnes of coal will be required to fuel a 1320MW 
power plant for 30 years) 

 

6.2.14.8.1 Energy Master Plan (Conclusions and Next Steps) 

An Energy Master Plan is required to look holistically across the MMSEZ and potential off-takers to 
identify a strategy to implement the supply of affordable, reliable industrial power over a long-term 
investment.  

After careful attention of all the aspects of this study, it can be concluded that the MMSEZ has to 
consider several energy supply options in its approach to provide cost efficient, reliable power to 
the large industrial clients within the metallurgical zone. This includes the development of an Ultra-
supercritical Coal Fired power plant through an independent power producer (IPP) to provide cost 
effective baseload power to an industry which will support investment and social-economic growth 
of the Limpopo region. This technology is considered “Clean Coal” and limits carbon and other GHG 
emissions to well under local legislation, World Bank and IFC standards. Such a power plant and its 
associated coal mine can be developed in a phased approach to allow for continued investment 
into the power industry as well as the metallurgical zone. 

The following illustration depicts the proposed energy master plan steps for the MMSEZ: 

 

Project scoping 
and goal 
setting

Baseline 
Assessment (the 
Feasibility Study)

Develop the 
project

Implementation 
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6.2.14.8.2 Project Scoping  

This study can be defined as the Project Scoping and Goal Setting phase. Based on the information 
gathered, it is foreseen that the MMSEZ will proceed in the develop of an Ultra-supercritical Coal 
Fired Power Plant in a phased approach through an IPP to deliver power to the MMSEZ’s cluster of 
off-takers (Goal) 

6.2.14.8.3 Baseline Assessment (the Feasibility Study) 

The next step in the energy master plan will be to form a sound baseline of the project information 
and inputs. This baseline can be formed through conducting a feasibility study, which will gather 
data such as: 

• Accurate forecast of Power Demand  

• Consider all renewable power options that could alleviate carbon impact and cost of energy 

• Clearly define GHG emission standards that will apply to the project 

• Stipulate community involvement requirements  

• Define (quantify) community benefit from the programme 

• Investigate coal supply options 

• Determine accurate water requirements and supply options 

• Land and infrastructure requirements and options 

• Renewable energy augmentation options 

• Investment and funding options 

• Environmental legislation requirements 

• Ministerial determination 

• Indicative cost estimates 

• Develop the project 

• Identify interested funders and developers via EOI and/or MOU 

• IPP selection through an independent and open tendering programme 

• Select preferred bidder 

The MMSEZ will Support the preferred bidder to Financial Close (responsibility remain that of the 
developer): 

• Generation licence 

• Off-take agreements 

• Land-lease agreements 

• Joint development 

• EIA 

6.2.15 ECONOMIC ANALYSIS ASSESSMENT 

6.2.15.1 Musina-Makhado SEZ site: 

The Musina-Makhado areas offer the best location and provide the largest economic benefits 
than other potential sites in Limpopo province such as Tubatse and Lephalale due to the 
following: 
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6.2.15.1.1 Location of the Musina-Makhado Area 

Musina-Makhado’s competitive advantage as an ideal location for the SEZ in Limpopo lies 
primary on: 

• Its geographic location on the N1 north-south corridor which enables market access for 
processed products in Gauteng and the rest of South Africa. In addition, Musina-Makhado’s 
location will enhance the investment case of the envisaged logistics cluster, 

• Its unique close proximity to mineral resources required to provide competitive pricing 
advantage to the metallurgical cluster (coal, iron, chrome) and power generation cluster, 

• Close proximity to the border between South Africa and Zimbabwe will facilitate access to 
the SADC markets, 

• Musina-Makhado has got strong future potential of a cross-border zone that will attract 
additional industries in the SEZ. 

6.2.15.1.2 Availability of Land 

Musina-Makhado site is the ideal location for the SEZ in Limpopo province due to the following 
reasons: 

• There is enough land (8 000 hectares) to cater for the construction of factory space, office, 
residential accommodation, community facilities, development of bulk infrastructure 
(water, storm water and electricity) and future expansion projects for the SEZ, 

• The size of land available for development of the Musina-Makhado SEZ compares favourably 
with China’s average SEZ size of approximately 3 500 hectares, 

• The SEZ land is owned by the community through the CPA and comparatively cheaper than 
privately owned land. The designated land is currently undeveloped and unoccupied, 

• The absence of mining rights and pending land claims on the designated SEZ site eliminate 
land disputes which can potentially damage the investment case for Musina-Makhado SEZ. 

6.2.15.1.3 Road Transportation Linkages 

Musina-Makhado site is the ideal location for the SEZ in Limpopo province due to the following 
reasons: 

• It is located along the N1 north-south corridor which provides access to markets in the rest 
of South Africa and Southern African Development Community (SADC) countries. 

• The Limpopo province’s existing road network (N1, N11, R37, R521, R555) provide the 
Musina- Makhado SEZ access to airports, ports and SADC transportation corridors for rapid 
shipment of processed goods to the markets. 

6.2.15.1.4 Rail Transportation Linkages 

The Musina-Makhado area offers the best location for the SEZ in Limpopo because it lies directly 
on the Johannesburg - Beit Bridge railway line. Iron ore and manganese that will be used in steel 
manufacturing in Musina-Makhado SEZ’s metallurgical cluster will be railed from the Northern 
Cape while chrome and limestone will be sourced from Burgersfort and Mokopane areas 
respectively. The availability of a direct railway link between the SEZ and source areas for raw 
materials for the SEZ translate into lower production costs and competitive pricing advantage 
for the SEZ’s products. In addition steel, ferrochrome and ferromanganese are bulk commodities 
that are transported by rail to the markets. The Musina-Makhado SEZ’s direct rail link with the 
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Johannesburg - Beit Bridge line will ensure that products produced by the metallurgical complex 
are transported to the markets in the rest of South Africa and SADC in a cost-effective manner. 

6.2.15.1.5 Access to Markets 

The Musina-Makhado area’s excellent road and railway connectivity provides access to markets 
for the SEZ’s products in the rest of South Africa, Southern African Development Community 
(SADC) countries and internationally. In addition, the province’s existing road network (N1, N11, 
R37, R521, R555) provide the Musina- Makhado SEZ access to airports (Polokwane, OR Tambo), 
Ports of Maputo and Durban and SADC transportation corridors to ensure rapid shipment of 
processed goods to the markets. This will deepen trade integration within SADC member states. 

6.2.15.1.6 Availability of Mineral Resources in the Musina-Makhado Area 

The Musina-Makhado SEZ’s metallurgical complex require iron ore, manganese, chrome, coking 
coal and limestone for pig iron, ferrochrome, steel and stainless steel manufacturing. The SEZ is 
located in close proximity to the Soutpansberg coal-field which is estimated to be hosting over 
12 billion tons of hard coking and thermal coal reserves. The Soutpansberg coal-field is 
comparatively undeveloped and underexploited than other coalfields in South Africa. MC Mining 
Ltd. and Universal Coal Ltd own various coal projects that are at different stages of development 
in the Soutpansberg coal-field. The figure below summarizes the mineral occurrences in Limpopo 
Province. 
 
The availability of both coking and thermal coal within Musina-Makhado SEZ’s vicinity will ensure 
the uninterrupted supply of input materials to the metallurgical and power generation complex. 
This will reduce coal transport costs for the metallurgical complex which will in turn translate 
into competitively priced products. 

6.2.15.1.7 Enhancing Agro-Processing Activities in Limpopo Province 

The establishment of an SEZ in the Musina-Makhado area provides an opportunity to enhance 
agro-processing activities in the Vhembe District Municipality and Limpopo province as a whole. 
This is because of the location of the Musina-Makhado SEZ on the N1 north-south corridor which 
ensures connectivity to markets, its proximity to SADC food markets (Zimbabwe & Zambia) and 
the contribution agriculture makes in the provincial economy. Agricultural Business Chamber 
South Africa’s statistics indicate that, at national level, the food processing division is the most 
dominant (42%) of the agro-processing sector, followed by the paper (14%) and beverages 
industries (12%) as shown in the figure below. 
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Figure 6-168: Sub-Sectors in Agro-Processing Industry 

 

While the agro-processing sector in Limpopo province is already strong as evidenced by the presence 
of Pioneer Foods Ltd, McCain Ltd, Granor Passi Ltd, Westfalia Fruit Ltd and Enterprise Foods Ltd, 
these companies are largely based in Polokwane. The establishment of the SEZ in the Musina-
Makhado area provides an opportunity for food, fruit and vegetable processing companies to locate 
their business activities in Vhembe District Municipality. 
 
Fruits, nuts, vegetables produced in the district can be processed into intermediate or finished 
products including fruit juices, canned fruits and vegetables in the SEZ. The value addition process 
will increase the contribution of the district and province’s agriculture sector to the country’s GDP. 
The processed products can be sold in the domestic market in the rest of South Africa as well as in 
SADC markets. Currently, Zimbabwe and Zambia are net importers of processed foods from South 
Africa. 

6.2.15.1.8 Potential to Create Transportation and Logistics Hub in Limpopo Province 

The proximity of the Musina-Makhado SEZ to the Beit Bridge border post offers opportunities for a 
number of trades, logistic and border related services and facilities, such as bonded warehouse, 
vehicle distribution centre/holding depots, container yards and truck shops. 
 
In addition, the envisaged Musina SEZ Logistics hub is inland and this drives a different set of needs 
encapsulated in the “dry port logistics” concept. The Musina-Makhado SEZ can be used as an inland 
intermodal terminal directly connected by both the N1 north-south corridor and Johannesburg - 
Musina railway for the trans- shipment of sea cargo to inland destinations. 

6.2.15.1.9 Gateway to the SADC and ACFTA Markets 

The Musina-Makhado SEZ is approximately 51.6kms from Beitbridge border post that is South Africa’s 
primary gateway into the SADC region and the rest of the African continent. 
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South Africa is the most industrialised and sophisticated economy on the African continent. The 
ACFTA offers the country an opportunity to increase the supply of South African manufactured goods 
to the inter-continental market. The manufactured goods produced by the Musina-Makhado SEZ can 
be exported to the ACFTA region. In addition, the demand for support services such as transportation, 
banking and insurance from South African companies to international trade will increase significantly. 

6.2.15.2 CONCLUDING STATEMENT  

• The Musina-Makhado site offers the best location and largest economic benefits for the 
establishment of the special economic zone (SEZ) than any other potential sites such as 
Tubatse and Lephalale in Limpopo province. 

• The Musina-Makhado area’s competitive advantage lies primarily on its geographic location 
on the N1 north-south corridor and its close proximity (7.6kms from SEZ administration 
offices to Hunting Station) to the Johannesburg - Beit Bridge railway line. This provides 
excellent local, regional and international road and railway connectivity for transportation 
of both input materials and finished products to markets in the rest of South Africa and 
Southern African Development Community (SADC) countries. 

• Comparatively, the Tubatse site lies off the country’s major road and railway links which 
would make the transportation of bulk commodities to the markets expensive. The Lephalale 
site was not viewed favourably by both the LPG and the dti due to the construction of the 
Medupi power station which is poised to significantly contribute to the development of the 
area. 

• The location of the Musina-Makhado SEZ is in line with national SEZ strategy which has 
witnessed a shift from the traditional approach of locating industrial zones in coastal cities 
and close to major airports (OR Tambo, Upington and Dube Trade Port) to other regions and 
potentially tackle the triple challenges of poverty, inequality and unemployment in those 
areas. 

• The Musina-Makhado SEZ site’s close proximity to minerals (coal, chrome) used in steel 
manufacturing together with its linkages with Limpopo province’s existing road network (N1, 
N11, R555, R521, R37) provide the metallurgical cluster of the SEZ with a cost competitive 
advantage for its products. This strengthens the investment case for the location of the SEZ 
in the Musina-Makhado area. The Tubatse site will be beneficial for mining input supplies 
and the beneficiation of platinum group metals (PGMs) mined in that area. 

• A study that was done by Demacon (2019), a consulting company, estimated that the 
development of the R255 billion (at current R/$ exchange) Musina-Makhado SEZ will 
generate approximately 21 000 jobs in the first 5 years of its operation. This will increase to 
51 000 jobs in the tenth year of the SEZ’s operation thereby giving rise to a larger impact on 
Vhembe District Municipality, Limpopo and South African economies. 

• The development of the Musina-Makhado SEZ will accelerate mineral beneficiation and 
industrialisation of the provincial and national economies as well as leading to technology 
and skills transfer in the country. In addition, infrastructure upgrades, including road, rail and 
water, are likely to have positive spill over effects on local communities and thereby 
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contributing to the creation of employment, eradication of poverty and inequality and 
poverty in the area. 

• The Musina-Makhado SEZ’s plans to develop a coal fired power plant are in line with the 
government’s plans to create and enable power generating capacity outside the state owned 
power utility, Eskom, and ease the electricity shortages that South Africa has been 
experiencing since 2008. The electricity generated by the Musina-Makhado SEZ will meet the 
power needs of its metallurgical complex while the remainder will be fed into the grid and 
be used by other electricity consumers in the country. 

• The Musina-Makhado SEZ has a total of 8 000 hectares of land available for development of 
the SEZ. The Musina-Makhado site is an ideal location for the SEZ since it has enough land to 
cater for the construction of factory space, office and residential accommodation, 
development of bulk infrastructure (water, storm water and electricity) as well as catering 
for future expansion projects. In addition, the land available for development of the Musina 
Makhado SEZ compares favourably with China’s average SEZ size of approximately 3 500 
hectares. 

• The establishment of an SEZ in the Musina-Makhado area provides an opportunity to 
enhance agro- processing activities in the Vhembe District Municipality and Limpopo 
province as a whole. Agricultural Business Chamber South Africa’s statistics indicate that the 
Limpopo province accounts for a large portion (75% of mangoes, 65% of papayas, 60% of 
litchis, 60% of avocados and 60% of tomato) of South Africa’s agricultural production. The 
bulk of the province’s vegetables, fruits and nuts are produced in the Makhado and 
Thohoyandou areas which are within 50kms radius from the Musina-Makhado SEZ. This 
provides opportunity to food manufacturers to process fruits, nuts, vegetables produced in 
the district into fruit juices, canned fruits and vegetables in the Musina-Makhado SEZ and 
sell to both domestic and export markets. 

• The Musina-Makhado SEZ site is approximately 51.6kms from Beit Bridge border post that is 
South Africa’s primary gateway into the SADC region and the African Continental Free Trade 
Area (ACFTA) markets. South Africa is both a member of SADC and the African Union which 
are both multilateral institutions created to advance peace and security, economic 
cooperation, trade integration and development in Africa. The country can potentially 
harness the geographic proximity of the Musina- Makhado SEZ to the Beit Bridge border post 
together with its Dar es Salaam rail and road corridor linkages to substantially increase steel 
and agro-processed products exports to the SADC and ACFTA markets. A wide range of South 
African manufactured products including vehicles, processed food, chemicals and capital 
equipment are exported to the SADC and ACFTA markets via the Beit Bridge border post 
every day 

• The proximity of the Musina-Makhado SEZ to the border post of Beit Bridge offers 
opportunities for a number of trade, logistic and border related services and facilities, such 
as bonded warehouse, vehicle distribution centres, holding depots, container yards and 
truck shops. In addition, the Musina-Makhado SEZ can be used as an inland intermodal 
terminal directly connected by both the N1 north-south corridor and Johannesburg-Beit 
Bridge railway for the trans-shipment of sea cargo to inland destinations and manufactured 
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goods to SADC markets. Vehicles manufactured in Durban and Port Elizabeth can be railed 
to the Musina-Makhado SEZ for storage before being transported to SADC and ACFTA 
markets. 

• MESU recommends the Musina-Makhado SEZ SOC Ltd to undertake a detailed study on the 
availability, cost and quality of critical raw materials (coking coal, ferrochrome, manganese 
and iron ore) to the metallurgical complex and the implications this will have on the overall 
business case for Musina- Makhado SEZ. 

6.2.16 BIODIVERSITY OFFSET  

6.2.16.1 Findings of the Protected Trees Assessment 

The protected tree species identified and counted in the project area are: Adansonia digitata 
(Baobab), Combretum imberbe (Leadwood), Boscia albitrunca (Shepherds tree) and Sclerocarya 
birrea subsp. caffra (Marula). 

 

In the Limpopo Ridge Bushveld habitat, the dominant species was the B. albitrunca (Shepherds tree) 
species of which majority of the specimens found were in an adult form, a total of 6.3 trees per 
hectare were found. 

Table 6-136: Summary of trees per size class in the Limpopo Ridge Bushveld habitat 

 
Trees per 
hectare 

Trees for total 
Limpopo ridge 
bushveld area 

Marula adult 0,6 489 

Marula sub-adult 0,2 163 

Marula juvenile 0,0 0 

Shepherds tree adult 6,3 4886 

Shepherds tree sub-
adult 

2,2 1683 

Shepherds tree 
juvenile 

0,5 380 

Baobab adult 0,1 109 

Baobab sub-adult 0,1 109 

Baobab juvenile 0,1 54 
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Trees per 
hectare 

Trees for total 
Limpopo ridge 
bushveld area 

Leadwood adult 0,0 0 

Leadwood sub-adult 0,2 163 

Leadwood juvenile 0,0 0 

 

In the Musina Mopane Bushveld habitat the Marula was the dominant species (5.6 trees/ha), 
followed by the Shepherds tree (4.1 trees/ha). Sub-adults and juvenile trees were also high of both 
these species with a total of 4878 sub adult Shepherd trees and 2904 Marula trees found. 

Table 6-137: Summary of trees in the Musina Mopane Bushveld habitat 

Age class 

Trees 
per 
hectar
e 

Trees for total Musina Mopane 
Bushveld area 

Marula adult 5,6 39546 

Marula sub-
adult 

1,8 12369 

Marula 
juvenile 

0,4 2904 

Shepherds 
tree adult 

4,1 28745 

Shepherds 
tree sub-adult 

0,7 4878 

Shepherds 
tree juvenile 

0,2 1684 

Baobab adult 0,4 2729 

Baobab sub-
adult 

0,2 1568 

Baobab 
juvenile 

0,1 581 
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Age class 

Trees 
per 
hectar
e 

Trees for total Musina Mopane 
Bushveld area 

Leadwood 
adult 

0,1 987 

Leadwood 
sub-adult 

0,0 232 

Leadwood 
juvenile 

0,0 116 

The riparian habitat had the highest densities of Shepard trees (11.7 trees/ha) as well as Baobab 
trees (1.7 trees/ha) of all the habitat types. A total of 507 Baobab individuals were observed in the 
riparian habitat. 

Table 6-138: Summary of trees in the Riparian habitat 

Age class 

Trees 
per 
hectar
e 

Trees for total Riparian area 

Marula adult 1,2 355 

Marula sub-
adult 

0,2 51 

Marula 
juvenile 

0,0 0 

Shepherds 
tree adult 

10,3 3039 

Shepherds 
tree sub-adult 

0,9 253 

Shepherds 
tree juvenile 

0,5 152 

Baobab adult 1,0 304 

Baobab sub-
adult 

0,5 152 
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Age class 

Trees 
per 
hectar
e 

Trees for total Riparian area 

Baobab 
juvenile 

0,2 51 

Leadwood 
adult 

1,0 304 

Leadwood 
sub-adult 

0,0 0 

Leadwood 
juvenile 

0,0 0 

 
 
Figure 6-169: Total number of trees per hectare 

 

The figure above gives a graphical representation of the number of trees found per habitat of the 
three species. Overall, the shepherd trees had the highest density followed by the Marula trees. 

The total number of species recorded in the area was 109034, of which 51.3% consisted of Marula 
trees, 41.9% of Shepherds trees, 5.2% of Baobab and 1.65% of Leadwood trees. The Musina 
Mopane Bushveld habitat was the largest and consequently had the highest number of protected 
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trees 96336. The Limpopo Ridge Bushveld and the riparian habitat had 8034 and 4661 trees 
respectively. 

Table 6-139: Total number of trees per habitat 

Tree 
species 

Limpopo 
Ridge 
Bushveld 

Musina 
Mopane 
Bushveld 

Riparian 
Area 

Total 
trees 

Marula 651 54819 405 55875 

Shepherds 
tree 

6949 35307 3445 45700 

Baobab 271 4878 507 5656 

Leadwood 163 1336 304 1802 

Total trees 8034 96339 4661 109034 

 

There were varying degrees of density of the protected trees in the project area. The heat maps are 
based on the points identified along the transects; it does not necessarily reflect the densities in 
the areas where the transects did not cross. The high as well as moderately high-density hotspots 
correspond with areas where riparian habitat such as pans, and drainage lines were found. 
However, as this is not the only riparian habitat the overall density per habitat will not reflect this. 
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Figure 6-170: The overall density of trees in majority of the project area. 

 

Figure 6-171: The density of the trees in the various habitats 
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6.2.16.2 Recommendations  

• It is the recommendation of the specialists that juvenile and sub-adult trees need to be 
relocated/transplanted, this should be done when the plants are actively growing, and the 
outside temperature is less than 30 Degrees Celsius. Which would increase the likelihood of 
successful translocation. This should be done with the input of a horticulturist, or a plant 
translocation specialist. 

• A horticulturist/ plant translocation specialist needs to be consulted on the feasibility of the 
relocation of the adult trees, successful relocation of Baobab trees was done by De Beers 
Venetia Mine (2016) and South African National Parks (SAN-Parks) (2005). 

• The feasibility of creating tourism opportunities using the larger Baobab trees need to be 
investigated. 

• Should the permit be granted to allow the trees to be removed, the wood must be made 
available to local communities. 

 

6.2.16.3 Offset Design for the MMSEZ 

The design of the MMSEZ biodiversity offset is based on the mitigation hierarchy published in the 
Draft National Biodiversity Offset Policy, 2017, depicted in Figure 6-172.  

 

 

Figure 6-172: Offset mitigation hierarchy 

 

The hierarchy considers the following steps: 
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• “Avoid or prevent” – is aimed at considering options in project location, siting, scale, layout, 
technology, and phasing to avoid or prevent impacts on biodiversity features and ecosystem 
services in the area. Where this is not possible, the “minimize” option is considered. 

• “Minimize” – is aimed at considering options in project location, siting, scale, layout, 
technology, and phasing to reduce impacts on biodiversity features and ecosystem services 
in the area. Where this is inadequate, the “rehabilitate” option is considered. 

• “Rehabilitate” – is aimed at providing measures to restore impacted areas to near-natural 
state or pre-development state. However, should rehabilitation measures fall short or be 
deemed to fall short of replicating the diversity and complexity of a natural system, then 
“offset” option is considered as a last resort. 

• “Offset” – is aimed at providing measures over and above rehabilitation that will 
compensate for the residual effects on biodiversity after every effort has been made to 
minimize and rehabilitate impacts. 

 

The matrix for assessing offset mitigation hierarchy to ensure biodiversity offset gains is achieved 
is presented below. In designing and implementing the biodiversity offset for the MMSEZ, the steps 
highlighted below were followed. These steps were undertaken as part of this study or adopted 
from specialist studies conducted as part of the environmental authorization process. 

 

Figure 6-173: The mitigation hierarchy matrix for Biodiversity Offsets utilized for MMSEZ 
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Figure 6-174: Steps towards developing the biodiversity offset strategy for the MMSEZ 

6.2.16.4 SETTING BIODIVERSITY OFFSET GOALS AND OBJECTIVES 

The success of biodiversity offsetting is highly debatable due to its success rate and what can be 
achieved, and the uncertainties associated with the MMSEZ makes the task even greater. 
Therefore, biodiversity offsets are not prescribed for projects with very high significant rating when 
mitigation measures have been accounted for. Even with those with moderate to high significant 
rating, all possible measures should be taken to ensure that the residual impacts are kept minimal. 
A precautionary approach needs to be applied, to ensure that the desired goals and outcomes for 
the biodiversity offset are higher than what has been indicated by the various specialist studies to 
compensate for the unknowns, as well as the fact that biodiversity offsetting is still in its infancy 
and their outcome cannot be adequately projected. 

 

6.2.16.5 BIODIVERSITY OFFSET REQUIREMENTS 

6.2.16.5.1 Application of Condition 1 for the no net loss:1. 

1. Loss of the Musina Mopani vegetation, using the footprint of the infrastructure thus size (ha). 

2. Decrease in the quality of the wetlands 

a. No certainty as this is just an estimate based on current information available 

and taking precautions. 

▪ This will be dependent on the Final Layout, 

▪ The extent of impact for example pollution as a result of the various 

emissions from the ear marked development is unknown, and the level of 

damage to the surrounding habitats is unknown. 

3. Loss of Key Plant Species 
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4. Loss of Protected Tree Species 

5. Loss of Key Faunal Species 

6. Loss of Species of Conservation 

7. Loss of Ecosystem Services 

6.2.16.5.2 Application of Condition 2 for the no net loss: 

1. Erosion Control 

2. Rehabilitation 

a. Already disturbed areas 

i. Re-introducing species that have been lost in the area 

ii. Improving the condition of the site depending on the cause of the disturbance 

iii. Grazing had an influence on the area, and thus the change in the land 

use will alleviate this impact. 

b. Of the areas that will be impacted by the proposed infrastructure on the 

conservation area 

3. Management of Alien Invasive Species and Bush Encroachment 

a. Alien invasive species were already present on the project area thus the 

removal of these species and their management will improve the condition of 

the site. 

b. Alien invasive species are one of the biggest threats to biodiversity. 

c. Management of bush encroachment on site. 

4. Storm Management on the project area 

5. Protection of wetlands which are a sensitive habitat that requires protection 
 

Table 6-140: Guidelines of appropriate offset ratios based on the impacted biodiversity feature provided by (DEA, 2017). 

Feature Basic offset ratio and specific 

requirements of the offset 

Adjustments to size and/ or 
number 

of offsets 
Composite biodiversity attributes 

Areas of irreplaceable 

biodiversity 

Areas of irreplaceable biodiversity are not impacted by the proposed 
MMSEZ 
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Areas of composite 

biodiversity significance 

recognised in approved 

biodiversity policy, 

bioregional, biodiversity or 

spatial conservation plans 

Impact to areas of composite biodiversity significance has been avoided 

in this project such as the CBA area and the wetlands have also been 

avoided. 

Ecosystem status (using most 

up-to-date and reliable 

biodiversity information, and 

applying all relevant 

criteria for listing threat 

status (e.g. criteria 

Offset requirements will need to be adjusted for the habitat condition, 

where poor condition relative to the receiving area will be given an 

adjustment ration of 0.5X and where the habitat condition is pristine 

relative to the receiving area will be adjusted at 2X, whilst similar 

conditions will be 1X. 

established in GN 1002 see 

DEA, 2011)11. 

 

Species threat status (using 

most up-to-date and reliable 

biodiversity information). 

Four protected tree species occur in the project area, covering a large 
area. It is 

suggested that due to the occurrence of these trees throughout the 

project area and the large amount that may be lost due to their removal 

from the study area. 
Special habitats. Special habitats in the MMSEZ includes the Riparian vegetation sub-

unit. Buffer areas have been added to this vegetation to avoid and 

minimise impact on this 

vegetation. 
Biodiversity process 

Important ecological, corridors 

(e.g. linking mountains to 

coast, along gradients, linking 

protected areas or other 

priority areas for biodiversity) 

or areas important for 

ecological 

functioning. 

The MMSEZ study area does not transverse Important ecological, 

Corridors or areas important for ecological functioning areas. There is 

no need to increase the offset. 

Ecosystem services 

Areas that provide ecological 

goods and services of high 

value to communities or 

society as a whole, and on 

which there is 

a high level of dependence. 

Ecosystem services currently provided by the proposed MMSEZ study 

area have been considered in the calculation of the offset area. To ensure 

that the offset area compensates for the ecosystem services currently 

provided by the proposed MMSEZ study area, rehabilitation of degraded 

sites of the proposed biodiversity offset have been considered. 
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Table 6-141: Determining the adjustment factor/multiplier to determine the biodiversity offset area required for the MMSEZ 
study area. 

Biodiversity 

Offset Areas 

Risk and 

uncertainties 

Condition 
of 

the 
Habitat 

Biodiversity 

Priority 

Total Rationale 

Option 1: 

South Site 

MMSEZ 

2X 0.5 1X 1X 1. A number of risks 

and uncertainties 

are associated with 

the MMSEZ SEZ 

such as the impact 

of Gas Emissions 

(climate change)

 o

n 

Biodiversity, the 

impact    of    the   
air 

     quality on the 

Biodiversity and 

the 

Groundwater 

2. Condition of the 

Habitat is better 

in the offset 

area, as it 

includes an 

Area that has 

been mapped 

as HIGH

 sensitive (Digby 

Wells, 2019) 

and is found 

within the CBA 

area. 

3. According to  t

he Limpopo 

Conservation  

Plan this area is 
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not in a CBA 

area (Desmet, 

2013) 

Option 2: 

North Site of 

MMSEZ 

2X 0.5 1X 1X 1. A number of 

risks and 

uncertainties 

are associated 

with the 

MMSEZ SEZ 

such as the 

impact of Gas 

Emissions 

(climate 

change) 

on 

Biodiversity, 

the impact of 

the air quality 

on the 

Biodiversity and 

the 

Groundwater 

2. Condition of the 

Habitat is 

anticipated to 

better in the 

offset area, as 

Option 2 is 

found in a CBA 1 

and CBA 2 area. 

The impacted 

areas will be 

used for the 

North 

Site MMSEZ, 
whilst 
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     the HIGH 

sensitive areas 

will be used for 

the offset. 

3. According to  t

he Limpopo 

Conservation  

Plan this area is 

not in a CBA 

area (Desmet, 

2013) 

Option 3 2X 2x 1X 4X 1. A number of 

risks and 

uncertainties 

are associated 

with the 

MMSEZ SEZ 

such as the 

impact of Gas 

Emissions 

(climate 

change) 

on 

Biodiversity, 

the impact of 

the air quality 

on the 

Biodiversity and 

the 

Groundwater 

2. Condition of the 

Habitat is 

unknown, thus a 

precautionary 

multiplier has 

been used. 

3. According to  t
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he Limpopo 

Conservation  

Plan this area is 

not in a CBA 

area (Desmet, 

2013) 

 

Table 6-142: Determining the adjustment factor/multiplier to determine the biodiversity offset area required for the MMSEZ 

study area. 

Impacted 

Area by 

the 

proposed 

MMSEZ 

Proposed 

MMSEZ 

residual 

footprin

t (Ha) 

Offset 

Ratio 

(ecosystem

) 

Basic 

offse

t 

ratio 

Adjustment 

factor 

Biodiversity 

offset 

Required(ha

) 

Rationale 
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Musina 

Mopane 

Bushveld 

6181 0 - - 1 x 

(Option 

1 and 

2) 

- 4 x 

(Optio

n 3) 

Option 1: 

Option 2: 

Option 3: 

- MEDIUM 
sensitivity 

- Footprint is an 

over estimation 

as some of the 

infrastructure in 

the sensitive area 

will be moved to 

this vegetation 

type and project 

layout has not 

yet been 

updated. The 

footprint of some 

infrastructure is 

to be confirmed 

o Total 
Area of 
SEZ: 

8761 (ha) 

o Area
of 

Conserv

ation 

area 

includin

g CBA 2 

area and 

Limpopo 

Ridge 

Area in 

the 

Norther

n 

Section 

of the

 

project 
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boundar

y: 

2422,8 

o Wetland

s (Digby 

Wells,

2019): 

~1230 

ha for 

the 17 

delineat

ed pans, 

two of 

these 

pans do 

not 

occur 

within 

the 

project 

area.  A 

500 

cautiona

ry buffer 

has 

been 

added     

to   

these 

wetlands. 
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      o Riparian 

Vegetati

on Digby 

Wells, 

2019): 

155 

(ha) 

 
 

- Ecosystem Status 

is Least 

Threatened 

- Conservation 

Target is 19%, 

thus no basic 

offset ratio is 

required. 

- Large Area of 

Protected Tree 

Species 

- Habitat for Faunal 
SCC 

- Regional extent 

of this vegetation 

type 

Limpopo 

Ridge 

Bushveld 

Limpopo Ridge Bushveld has been delineated as HIGH Sensitivity, development in this area has 

been avoided thus no offsetting of this vegetation type is required. 

Riparian 

Vegetation 

The Riparian vegetation has been delineated as HIGH Sensitivity, development in this area has been 

avoided thus no offsetting of this vegetation type is required. 

 

6.2.16.5.3 WETLAND OFFSET REQUIREMENTS 

 

To calculate the wetland offset for the MMSEZ development project the Wetland guideline 

was used (Macfarlane et al., 2014). The aim of the guideline is to provide guidance for wetland 

offsets where “wetland offsets required as part of water use authorization processes (e.g., in 
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an application for a Water Use Licence under the National Water Act) where wetland offsets 

are significant to achieving water resource objectives, including both National Water Resource 

Management and Water Resource Quality Objectives, through their use to ensure sustainable 

ecosystem functioning and use at a catchment level.” 

A total of 17 pans were delineated in the Freshwater assessment (Digby Wells, 2019) The 

artificial impoundments and drainage lines were not included as the guidelines does not 

provide details on how their offset should be calculated. In total 15 pans were assessed, pan 

10 and 11 have been excluded from the study area due to these falling outside the project 

boundary and being more than 500 m from the project boundary. 

6.2.16.5.4 WETLAND FUNCTIONALITY TARGET 

 

Most of the wetlands were found to be largely natural (PES B) and two were unmodified 

natural (PES A) wetlands (Digby Wells, 2019). The Wetland functionality target considers the 

difference in the condition and area of the wetland before and post development. It is 

expected that the condition of these wetlands would decrees, even though no wetland loss is 

anticipated. 

 

6.2.16.5.5 ECOSYSTEM CONSERVATION 

 

To determine the Importance weighting for the Regional and National Conservation Context 

the CBA according to the regional Limpopo Conservation Plan (2013) was used. The various 

pans fell in CBA 2, ESA 1 and ONA. 

To determine the Ecosystem Status, the Threat status and Protection status weightings were 

determined by assessing the vegetation type according to the National Vegetation Map 

(Musina and Rutherford, 2012). Most of the pans occurred in the Musina Mopane Bushvelds, 

whilst only one occurred in the Limpopo Ridge Bushveld. According to Musina and Rutherford 

(2012) both these vegetation types are least threatened and poorly protected (Digby Wells, 

2019). 

 

Local Site Attributes included importance of the biota found in these pans, the land use 

around the wetlands (51m buffer) and the connection of the pans to other water resources, 
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this was informed by the Wetland Impact Assessment, Flora and Fauna Assessment and 

desktop assessment (Digby Wells, 2020). Macroinvertebrate taxa were found in two of the 

four assessed pans (Digby Wells, 2019). The macroinvertebrate taxa that were found to occur 

in the pans were indicative that the pans can support a fairly high degree of biodiversity (Digby 

Wells, 2019). All pans were assessed to have a high Ecological Importance and Sensitivity (EIS) 

value (Digby Wells, 2019). Surrounding land use varied between the livestock and the game 

farms thus having a different score (Digby Wells, 2019). 
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Table 6-143: Variables used to Calculate the Wetland Offset. 
 

Offset 

Calculat

i on No. 

No
 
of 

Pans 

Are
a 
(ha) 

Wet- 

Health 

Categor

y (PES) 

Wetland 

functionalit

y Target 

(Impact 

Assessment

) 

Regional and 

National 

Conservation 

Context 

Ecosystem 

Conservatio

n Targets 

Impact 

Assessment 

Ecosystem Status Local Site Attributes (Weighting) Species 

Conser

v ation 

Target 

    Change

 

in 

Functional 

Value 

(%) 

CBA Importanc

e 

weighting 

of 

CBA 

 Threa

t 

Protectio

n Level 

Importance of

 Biota 

(70%) 

Buffe

r 

(20%) 

Connectio

n (10%) 

 

1 2 0,37 A 86 ESA1 0.75 0,36 1 1 0.7 0.2 0.075 N/A 

2 3 0,20 B 72 CBA

2 

1 0.16 1 1 0.7 0.1 0.075 N/A 

3 8 0,53 B 72 ESA1 0.75 0.43 1 1 0.7 0.1 0.075 N/A 

4 1 0,03 B 72 ONA 0.5 0.024 1 1 0.7 0.1 0.075 N/A 
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6.2.16.5.6 SUMMARY ON OFFSET SITE 

 

- Restoration takes time and huge capital investment, thus more effort would be required 

for Option 3, whilst it would not be certain that the Biodiversity objectives will be met. 

Compared to the other two areas more effort would be required. 

- Option 2 and Option 3 occur in a Focus Area, meaning that it is targeted for conservation. 

- Overall Biodiversity offset target might be met if a combination of Site Option 1 and Site 

Option 2 are used together, even though Site Option 2 is much further away. 

- All the site options inhabit the targeted vegetation type. 
 

6.2.16.5.7 STAKEHOLDER ENGAGEMENT PROCESS FOR PROPOSED OFFSET SITE 

 

The identification and evaluation of potential offset sites in this report considered two 
options: 

• Portions of land currently owned by MMSEZ and earmarked for offsetting or 
conservation. 

• Portions of land currently owned by the State or individuals that is deemed 
potentially suitable for offsetting. 

Hence, a stakeholder engagement process is necessary for the MMSEZ to identify, 
evaluate and acquire potential offset sites in addition to the portions of land 
earmarked for offsetting or conservation. This section describes the stakeholder 
engagement model to be utilized by MMSEZ in identifying, evaluating, and acquiring 
additional offset sites. 

The stakeholder engagement platforms for this task should include meetings, 
workshops, phone calls, emails etc. Relevant stakeholders must be identified and 
engaged once a potentially suitable offset site has been identified and selected. The 
relevant stakeholders would typically include the landowner(s) and occupant(s), 
nearby landowner(s) and occupant(s), communities, Non-Governmental 
Organizations, trade organizations, local and provincial government etc. 

The role and responsibility of each stakeholder must be defined to ensure that all 
relevant stakeholders participate accordingly on the task to ensure successful 
implementation. 

• Phase One is stakeholder identification, where a comprehensive list of the all 
the stakeholders that need to be engaged is developed. 

• Phase Two involves the analysis of stakeholders to determine the stakeholders 
that must be invited for public consultation workshop, and those that will be 
engaged via other platforms. 
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• Phase Three involves planning the communication strategy and materials to 
be presented via various stakeholder engagement platforms. 

• Phase Four involves engaging the stakeholders through the suitable platforms 
identified. 

6.2.16.5.8 ROLES AND RESPONSIBILITIES FOR OFFSET IMPLEMENTATION 

It is the responsibility of MMSEZ to commission an offset management team or 
service provider to oversee the implementation and continuous management of the 
offset strategy. The team should be led by a Biodiversity Offset Manager with the 
necessary expertise to manage the execution of the biodiversity offset strategy; and 
may consist of Site Coordinator(s), Conservation Officer(s), Field Ranger(s), Field 
Intern(s) etc. as required. The Biodiversity Offset Manager should report directly to 
the Executive in charge of Infrastructure Development at MMSEZ (or similar role). 

All aspects of the offset implementation, including offset risk assessment, offset 
monitoring, and reporting will be undertaken by the offset management team. A 
requirement for submission of quarterly offset report to MMSEZ and annual offset 
report to the Competent Environmental Authority should be instituted. 

6.2.16.5.9 OFFSET ENFORCEMENT 

To ensure that the objectives of the Biodiversity offset strategy are met, enforcement 
plays an important role as it ensures that all that had been planned is carried out this 
included monitoring, management and auditing of the offset area. 

6.2.16.5.10 OFFSET MONITORING AND EVALUATION 

Monitoring and Evaluation are the primary mechanisms to assess whether the offset 
is meeting its targets over various spatial and functional scales. Monitoring and 
evaluation should be considered a key component of offset implementation and 
receive adequate attention in the offset budgeting process. 

Monitoring activities should be planned and instituted as part of the offset 
implementation plan. For example, monitoring activities should be instituted to 
examine whether the significant environmental impacts occur as predicted or to 
establish whether mitigation measures are effective as anticipated. Indicators should 
be determined as part of the implementation plan and should include a measure of 
variables over time used to measure achievement of objectives. These indicators 
should be specific, measurable, achievable, relevant, and timely. 

Effective monitoring requires quarterly or annual performance reports on the 
implementation of the set targets and objectives. These performance reports must 
include the extent to which the target or plan has been implemented during the 
period, new initiatives and protocols undertaken during the reporting period, gaps 
and challenges encountered during the reporting period. 

6.2.16.5.11 OFFSET AREA PROCLAMATION 
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The proclamation of the MMSEZ offset site(s) as nature reserve(s) in terms of 
Protected Areas Act No. 57 of 2003 section 23(1) is recommended. 

6.2.16.5.12 MECHANISM FOR FUNDING THE OFFSET 

The funding mechanism for the MMSEZ offset should be based on strategic costing 
and planning (ongoing as at the time of report compilation) to determine where the 
financial resources to meet the projected costs will come from, and how they will be 
managed. The assessment of revenue options represents a key step in the 
implementation of the offset strategy. Several types of mechanisms are possible, 
including endowments, sinking funds, revolving (recurrent) funds or a combination 
approach. 

6.2.16.5.13 FUNDING OPTIONS 

Long-term financing options to be considered by MMSEZ are briefly discussed. 

• Standard annual project financing can be used to provide consistent funding 
over a specific time to implement offset management activities. 

• An endowment is a fund where the financial assets, or capital, of the fund are 
invested to earn income (interest) and only that income is used to finance 
agreed-upon activities. Investments may include bonds, private bank 
accounts, real estate, etc. Although there are different types of endowments, 
they are generally thought of as permanently invested resources that generate 
funds on a continuing basis. 

• Sinking funds are designed to disburse their entire principal and investment 
income over a fixed period until the value of the fund sinks to zero. When 
sinking funds are set up for relatively short terms, they operate more like 
typical project financing. However, many sinking funds are established to 
address longer term funding goals and usually operate for a relatively long 
period. 

6.2.16.5.14 CONSERVATION TRUST FUND 

A conservation trust fund (CTF) is a funded, tax-exempt organisation to support 
specific conservation activities in perpetuity, such as the offset activities proposed for 
the MMSEZ. CTFs are private, legally independent institutions that provides 
sustainable financing for biodiversity conservation. The funds can be derived from 
one or more of the funding options. A CTF can directly finance operations of an offset, 
provide direct payments to support offset management and provide finance for all 
the cost of implementing and managing the biodiversity offset. 

The establishment of a CTF for the MMSEZ offset activities prior to commencement 
of construction activities at the MMSEZ sites will ensure that sufficient funds are 
available for the activities and that the funds are kept and managed in a separate 
instrument from the financial and operational mechanisms of the MMSEZ. 

The costs associated with all MMSEZ offset activities, which should be kept in a trust, 
are classified under the following: 
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• Programme costs: these are the costs associated with undertaking the offset 
activities themselves. 

• Operating costs: these are the costs associated with administering and 
managing the offset. 

• Monitoring and Evaluation costs: these are the costs of auditing and checking 
whether the offset is achieving its objectives. 

• Future costs: these considers potential increases in costs over time, inflation 
and assess risk factors that will lead to unanticipated expenditures to ensure 
that sufficient funds are available in the future to manage the activities. 

Trust Fund Governance 

The establishment of the CTF should be structured within the legal and institutional 
context in which the MMSEZ was established. The following governance issues should 
be considered: 

• The CTF should be a legally created entity, governed by an independent board 
of trustees. 

• The board should have fiduciary responsibility for the funds held and managed 
by the trust. 

• The board should be responsible for overseeing the offset management team 
or service provider to manage the implementation of the offset strategy. 

• The board raises and manages long-term financing for biodiversity 
conservation and / or protected areas. 

• The CTF’s management should generally create an investment policy and 
spending rules to determine how money will be managed and to create 
constraints on its use. 

• Securing the support of stakeholders, including national, provincial, and local 
governments and communities, in the development of the trust fund is vital. 
Given the role a conservation trust fund plays in supporting conservation 
activities in an offset, it will be important to ensure stakeholder support for 
the fund and its objectives. 

6.2.16.5.15 BIODIVERSITY OFFSET AGREEMENT 

A biodiversity offset agreement can also be regarded as a viable instrument for 
funding offset activities. These agreements are often undertaken between project 
proponents, organs of state, established conservation entities and/or heritage sites 
(which the project will have a direct impact on due to proximity), and other affected 
entities and communities. The agreement typically details the type, scale and function 
of various activities, projects, rehabilitation efforts and commitments to be observed 
over the life of the project to ensure that the effect of the project impacts are 
adequately addressed. 

It is not apparent if a biodiversity offset agreement would suffice as a funding 
instrument or guarantee for the MMSEZ offset activities, hence an evaluation of this 
instrument should be investigated. 
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6.2.16.5.16 COMMUNITY INVOLVEMENT AND RESEARCH 

It is suggested that to even uplift the community, the community may be encouraged 
to be part of restoration programmes. Funding would need to be included which will 
consider the monitoring of the site that would need to occur, due to it being estimated 
to take several years, monitoring and studies should take place. There should also be 
a buy in from nearby academia, fostering research into documenting the success of 
the area to be able to determine if really there is an improvement in the area. 

6.2.16.5.17 BUILDING SUSTAINABILITY AND SOCIETAL BENEFITS INTO THE OFFSET 
FUNDING PROGRAMME 

A vital consideration for offset planning is that successful offset implementation 
requires the development of a revenue generating strategy that can ensure long-term 
offset financing and the nearby communities and the society can derive benefits from. 
Ideally, the project developer will provide sufficient funds to create a funding 
mechanism, such as a conservation trust fund, which can generate long-term 
revenues needed to support offset activities and ensure nearby communities derive 
benefit from. The offset programme must consider sustainable options that can 
generate additional benefits for nearby communities and the society at large. 

• Offset activities should contribute to ecotourism and agroforestry in a manner 
as to ensure that communities and businesses derive benefit from it over time. 

• Offset activities should engender a local or regional improvement in 
ecosystem services, by providing means to ensure protection of ecological 
function, reduce local business risk, and engender economic benefits for 
communities. 

6.2.16.5.18 BIODIVERSITY OFFSET FINANCIAL PROVISION 

The identification and evaluation of potential offset sites in this report considered two 
options: 

• Portions of land currently owned by MMSEZ and earmarked for offsetting or 
conservation. 

• Portions of land currently owned by the State or individuals that is deemed 
potentially suitable for offsetting. 

In quantifying the projected cost of acquiring, securing, rehabilitating, and managing 
the offset site(s), one scenario is presented as follows: 

• Projected cost of acquiring, securing, rehabilitating, and managing the offset 
site(s) (if half of the land area required for offset is already owned by MMSEZ 
and earmarked for offsetting or conservation) 

The financial provision accounts for the first year of implementation as well as a 
subsequent recurring year for the life of the main project components (estimated at 
30 years). It is anticipated that the implementation and management of the offset 
activities will exceed this projected 30 years. 
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Table 6-144: Projected cost of acquiring, securing, rehabilitating and managing the offset site(s) (if half of the land area required for offset is already owned by MMSEZ and 

earmarked for offsetting or conservation) 

Financial provision to secure and manage biodiversity offset 

A: Estimated cost of acquiring and securing offset land 

Ecosystem type Average cost of land in the vegetation type (R/ha) Offset area (ha) 
Anticipated cost of offset 

(R) (1st year/Once Off 
Cost) 

Anticipated cost of offset (R) 
(2nd year / recurring annual 
cost) 

(name) 30 000.00 
2 

6 
181.00 

77 262 
500.00 

- 

(name) - - - - 

 - - - - 

Land survey costs 1 500 000.00 - 

Legal transaction costs (e.g. lodging notarial deeds, gazetting, advertisements, or legal notices) 6 181 000.00 - 

Costs of fencing, equipment, infrastructure needed to implement offset 6 597 400.00 - 

Other (e.g.: Signage, compensation of affected parties) 500 000.00 - 

Total cost 92 040 
900.00 

- 

B: Estimated cost of offset establishment 

Item Area, number, or extent 
Anticipated cost of offset 

(R) (1st year/Once Off 
Cost) 

Anticipated cost of offset (R) 
(2nd year / recurring annual 
cost) 

Costs of any permits, authorizations triggered by 
offset activities (e.g. rehabilitation works) 

WULA 350 000.00 - 

Costs of fencing, equipment, infrastructure 
needed to implement offset 

- - - 

Cost of relocating and transplanting protected trees ~6181 hectare 5 000 
000.00 

- 

Other (e.g. signage, compensation of affected 
parties) 

 - - 

 Total cost 5 350 - 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 772 of 996 

 

000.00 

C: Estimated cost of intensive initial management 
 

2 https://www.foodformzansi.co.za/after-17-year-wait-limpopo-farmer-finally-gets-his-land-from-government/ 

https://www.businesslive.co.za/bd/national/2020-01-19-state-drags-its-feet-over-land-sale-to-limpopo-farmer/  

For each ecosystem type and for offset area as a whole 

Item Area, number, or extent 
Anticipated cost of offset 

(R) (1st year/Once Off 
Cost) 

Anticipated cost of offset (R) 
(2nd year / recurring annual 
cost) 

Rehabilitation of eroded areas or physical / 
structural rehabilitation work 

309.0
5 

463 575.00 416 
625.00 

Intensive clearing of dense infestations of invasive 
alien species 

618.1
0 

1 545 
250 

154 
525.00 

Costs of any permits, authorizations triggered by 
offset 

activities (e.g. rehabilitation works) 

- - - 

Total cost 2 008 825.00 664 
457.50 

D: Estimated cost of annual management 

For each ecosystem type and for offset area over the required timeframe, considering escalation/inflation 

Item Area, number, or extent 
Anticipated cost of offset 

(R) (1st year/Once Off Cost) 
Anticipated cost of offset (R) 
(2nd year / recurring annual 
cost) 

Fire management 61.81 1 545 250.00 1 699 775.00 

Erosion management 61.81 309 050.00 339 955.00 

Alien and invasive species control/ management 61.81 1 545 250.00 1 699 775.00 

Faunal management 61.81 772 625.00 849 887.50 

Total cost 4 172 175.00 4 589 392.50 

http://www.foodformzansi.co.za/after-17-year-wait-limpopo-farmer-finally-gets-his-land-from-government/
http://www.foodformzansi.co.za/after-17-year-wait-limpopo-farmer-finally-gets-his-land-from-government/
http://www.businesslive.co.za/bd/national/2020-01-19-state-drags-its-feet-over-land-sale-to-limpopo-farmer/
http://www.businesslive.co.za/bd/national/2020-01-19-state-drags-its-feet-over-land-sale-to-limpopo-farmer/
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E: Other costs 

For each offset area 

Item 
Anticipated cost of offset 

(R) (1st year/Once Off Cost) 
Anticipated cost of offset (R) 
(2nd year / recurring annual 
cost) 

Administrative costs 1 236 200.00 1 359 820.00 

Risk/premium insurance 1 112 580.00 1 223 838.00 

Human resources costs 1 250 000.00 1 375 000.00 

Infrastructure development and maintenance 1 000 000.00 100 000.00 

Road and trail maintenance 250 000.00 275 000.00 

Operational / running costs 500 000.00 550 000.00 
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Monitoring and auditing costs - 500 000.00 

General projects - - 

Total cost 5 348 780.00 5 383 658.00 
   

Total cost of offsets 108 920 680.00 10 637 508.00 
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6.2.17 WASTE ASSESSMENT 

6.2.17.1 Summary of status quo 

6.2.17.1.1 Waste disposal sites 

Within the Musina and Makhado Local Municipalities, there are 2 municipal landfill 
sites which accept general waste and garden refuse, including: 

• Musina landfill 

• Makhado landfill 

Although is unknown whether the respective landfill cells were constructed as Class 
B cells in accordance with GNR 636 for it to be legally compliant, the status of each 
of the landfills is summarised in the table below. 

Table 6-145: Status of existing landfills in Musina and Makhado Local Municipalities 

Landfill site Status Airspace remaining  Plans for future development 

Musina landfill Active Unknown 

Municipality applied for MIG 
funding to extend the cell 
which was commissioned in 
April 2019. 

Makhado landfill Active 93% 
18 cells still to be developed in 
future. 

6.2.17.1.2 Waste transfer stations 

There are currently no transfer stations in the Musina Local Municipality. There are 
two transfer stations in the Makhado Local Municipality: 

• Dzanani Waste Transfer Station 

• Waterval Waste Transfer Station. 

6.2.17.1.3 Hazardous waste disposal site 

There are no hazardous waste disposal sites in existence in Limpopo. The nearest 
hazardous waste disposal site to the SEZ is the Class A (High Hazardous) Holfontein 
Waste Disposal Facility owned by EnviroServ Waste Management (Pty) Ltd in 
Gauteng. This facility is located approximately 450 kilometres from the proposed 
Musina-Makhado SEZ.  

6.2.17.2 Other developments in the area 

As the environmental impact of waste generated by the proposed SEZ cannot be 
considered in isolation, it is important to take note of two other proposed 
developments in the area, including the ECO Industrial Estate at Musina by a private 
developer and the Antonvilla SEZ site in Musina. 

The locations of the existing waste disposal and transfer facilities in relation to the 
proposed Musina-Makhado and Antonvilla SEZ’s are shown in Figure 6-175 below. 
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Figure 6-175: Location of the existing waste disposal and transfer facilities in relation to the 
proposed Musina-Makhado SEZ and Antonvilla SEZ 

6.2.17.3 Estimated waste generation and identified options for the management of the 
waste to be generated by the proposed Musina-Makhado SEZ 

This section discusses the expected types and estimated volumes of waste that will 
be produced within the Musina-Makhado SEZ. This section of the report was 
obtained from the Internal Master Plan prepared for the SEZ by iX Engineers, dated 
September 2019 (iX Engineers, 2019). 

6.2.17.3.1 Expected Waste Types 

The expected waste types are discussed under the following headings: 

• Construction phase 

• Operational phase 

6.2.17.3.2 Construction phase 

As per the Internal Master Plan by iX Engineers, (iX Engineers, 2019), the following 
waste streams are expected to be generated during the construction phase of the 
project: 
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Table 6-146: Potential Waste steams during Construction Phase (iX Engineers, 2019). 

Source  Potential Wastes streams  

Accommodation camps  
Food, paper, cardboard, packaging materials, plastics, 
textiles and leather, wood, glass, metal and medical 
wastes  

Site offices  
Paper, cardboard, plastic, metal, wood and small 
amounts of food waste, ink cartridge, glass, fluorescent 
lights.  

Construction Works  

Wood, plastic, metal, steel materials, concrete and 
cement wastes, plumbing fixtures and piping, insulation 
material, packaging material (cardboard, paper, plastic), 
mortar and plaster, asphalt, welding slugs, rubber, used 
tyres, used batteries, used paint containers, oils, 
varnishes, thinners, adhesives, electrical and electronic 
wastes, oily rags, contaminated soil, mercury containing 
wastes (viz., fluorescent bulbs, broken mercury switches, 
batteries or thermostats)  

 

The table below indicates, for each type of waste, whether it is hazardous or non-
hazardous, recyclable or non-recyclable and biodegrable or non-biodegradable.  

Table 6-147: Classification of Construction Phase Wastes (iX Engineers, 2019) 

Waste Type  
Hazardous or  

Non-Hazardous  

Recyclable or  

Non-Recyclable  

Biodegradable or  

Non-Biodegradable  

Paper and 
cardboard  

NHZ  RC  BD  

Wood  NHZ  RC (also re-usable)  BD  

Electrical and 
electronic wastes  

NHZ & HZ   RC & NRC  NBD  

Glass  NHZ  RC  NBD  

Metal  NHZ  RC  NBD  

Plastic  NHZ  RC  NBD (few are)  

Rubber  NHZ  RC  NBD  

Used tyres  NHZ  RC  NBD  

Waste food  NHZ (usually)  
NRC (some can be 
composted)  

BD  

Concrete  NHZ  RC  NBD  

Waste Type  
Hazardous or  

Non-Hazardous  

Recyclable or  

Non-Recyclable  

Biodegradable or  

Non-Biodegradable  
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Waste Type  
Hazardous or  

Non-Hazardous  

Recyclable or  

Non-Recyclable  

Biodegradable or  

Non-Biodegradable  

Plaster, cement, 
mortar, other civil 
wastes  

NHZ  
NRC (some might 
be recyclable)  

NBD    

Plumbing wastes  NHZ  NRC  NBD  

Textile and leather  NHZ  NRC  NBD  

Medical  HZ  NRC  BD & NBD  

Sludge from 
wastewater 
treatment  

HZ  NRC  BD  

Contaminated soil  HZ  NRC  NBD  

Empty containers 
of paints, oils, 
varnishes, thinners, 
adhesives, etc.  

HZ  NRC  NBD  

Used batteries  HZ  RC  NBD  

Oily rags  HZ  NRC  NBD  

Welding slugs  HZ  NRC  NBD  

6.2.17.3.3  Operational phase 

As per the Internal Master Plan by iX Engineers, (iX Engineers, 2019), the following 
waste streams are expected to be generated during the operational phase of the 
project: 

Table 6-148: Potential Wastes during Operation Phase (iX Engineers, 2019) 

Industry Type  Potential Source  Potential Waste Streams 

Logistics  

On-board garbage  

Plastic  

Cargo residues, paper products, rags, glass, 
metal, bottles, crockery,   

Food waste  

Logistics 
warehouse  

Packaging waste (wooden/plastic pallets, 
polyethylene, paper and cardboard)  

Residual dry bulk product  

Container repair 
activities  

Metal wastes  
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Industry Type  Potential Source  Potential Waste Streams 

On-site vehicle 
maintenance  

Used oil residue  

Used filters  

Used tyres  

Oily rags  

Packaging  

Used oil drums  

General container 
loading/ unloading  

Soil contaminated from accidental spills / 
leaks from trucks / front end loaders  

Other  

Fluorescent light bulbs  

Used tyres  

Containers of paints, adhesives, resins, oil  

Drums containing oily residues  

Used mercury dry cell batteries  

Used lead batteries  

Used Ni-Cd batteries  

Oil contaminated materials  

Used aerosol and coolant canisters  

Materials containing asbestos  

Electrical and electronic wastes  

Metals  

Machining 
operation  

(turning, drilling, 
threading, 
grinding, etc.)  

Metal scraps from cutting works, welding 
slugs, sanding dust (which may contain heavy 
metals from paints)  

Metal part 
cleaning and 
stripping (removal 
of scale polishing 
of metal, removal 
of oil based soils, 
organic soils)  

Abrasives  
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Industry Type  Potential Source  Potential Waste Streams 

Casting and 
moulding  

Sand  

Bag house dust and spent shot  

Refractories  

Drums   

Metal scraps and shavings  

Rags  

Gloves  

Surface treatment 
and plating  

Spent process solutions  

Filter cakes  

Quench oil tank clean-up waste  

Spent salt bath  

Wastewater treatment sludge (potentially 
containing metal hydroxides and carbonates)  

Vent scrubber wastes  

Ion-exchange resin reagents (brine, HCl, 
NaOH)  

Painting activity 
(spray painting, 
resin application)  

Toxic and ignitable thinners  

Toxic paint wastes  

Paint sludge  

Oil- and solvent-contaminated rags  

Empty cans containing paint and thinner 
residues  

Contaminated paint booth filters  

Office and 
warehouse  

Paper  

Printing cartridges  

Pallets (plastic and/or wooden)  

Packaging materials (paper, cardboard, 
plastic, wood)  

Petrochemicals  
Maintenance 
activities  

Fuel oil  

 

 
Light oil  

Lube oil  

Other  

Sludge from refining process  

Accidental discharges during abnormal 
operations   

Building  

Materials  
Storage  

Broken/ waste storage materials  

Packaging materials  
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Industry Type  Potential Source  Potential Waste Streams 

Food  

Processing  

Raw material 
preparation  

Rinds, seeds  

Skins, bones, feathers, blood  

Other contaminated objects  

Processing 
(chopping, cutting, 
slicing, dicing, 
milling, pulping, 
emulsification, 
homogenisation,  

centrifugations, 
filtration  

Off-spec products, i.e., poor quality (too 
coarse or fine) product with loss of nutritional 
/ sensory characteristics  

Agglomerates  

Waste off-cuts  

Separated solids (e.g., after clarification of 
liquids)  

Press residues (e.g., fruit juice extraction)  

Processing  

(fermentation, 
enzyme 
technology)  

Spent biomass  

Processing:  

Extrusion  

Dehydration  

Baking and 
Roasting  

Frying  

Strip down residues  

Heat transfer surface film build-up  

Write-off oven contents if process 
interruption exceeds product buffering 
capacity  

Contaminated fat, particulates  

Preservation / 
stabilization 
(blanching, 
pasteurisation, 
sterilisation)  

Under-blanched food wastage,  

Food spoilt due to overheating  

Hear transfer surface film build-up  

  

Packing and 
storage  

Glass  

Cardboard  

Aluminium foils  

Plastic containers  

Tools and  

Machinery  
Die-casting  

Metal scraps  

Waste oil  
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Industry Type  Potential Source  Potential Waste Streams 

Machining and 
welding  

Unusable welding rods  

Soaked rags  

Metal chips  

Welding slags  

Sanding dust (which may contain heavy metals 
from paints)  

Cutting fluid  

Office and 
warehouse  

Paper  

Printing cartridges  

Pallets (plastic and/or wooden)  

Packaging materials (paper, cardboard, 
plastic, wood)  

Casting and 
moulding  

Sand  

Bag house dust and spent shot  

Refractories  

Drums   

Metal scraps and shavings  

Rags  

Gloves  

Plating and finish 
treatment  

Wastewater with traces of heavy metals  

Spent acids and alkaline  

Transportation  

and Automotive  

Machining 
operation  

(turning, drilling, 
threading, 
grinding, etc.)  

Water stream contaminated with oil and 
chemical additives like chlorine, sulphur, 
creosols and alkalis  

Metal scraps from cutting works, welding 
slugs, sanding dust (which may contain heavy 
metals from paints)  

  

Metal part 
cleaning and 
stripping (removal 
of scale polishing 
of metal, removal 
of oilbased soils, 
organic soils)  

Abrasives  
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Industry Type  Potential Source  Potential Waste Streams 

 

Casting and 
moulding  

Sand  

Bag house dust and spent shot  

Refractories  

Drums   

Metal scraps and shavings  

Rags  

Gloves  

Surface treatment 
and plating  

Spent process solutions  

Filter cakes  

Quench oil tank clean-up waste  

Spent salt bath  

Wastewater treatment sludge (potentially 
containing metal hydroxides and carbonates)  

Vent scrubber wastes  

Ion-exchange resin reagents (brine, HCl, 
NaOH)  

Painting activity 
(spray painting, 
resin application)  

Toxic and ignitable thinners  

Toxic paint wastes  

Paint sludge  

Oil- and solvent-contaminated rags  

Empty cans containing paint and thinner 
residues  

Contaminated paint booth filters  

Office and 
warehouse  

Paper  

Printing cartridges  

Pallets (plastic and/or wooden)  

Packaging materials (paper, cardboard, 
plastic, wood)  

Other  
Office and  

Accommodation  

Food wastes from cooking  

Expired food items  

Spoilt / rotten meat, fish, vegetables, fruits, 
etc.  

Leftover food  

Paper and cardboard  
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Industry Type  Potential Source  Potential Waste Streams 

Packaging materials  

Plastics  

Textiles and leather  

Wood  

Glass  

Medical wastes  

  

The table below indicates, for each type of waste listed in the table above, whether 
it is hazardous or non-hazardous, recyclable or non-recyclable and biodegradable 
or non-biodegradable. 

Table 6-149: Classification of Operation Phase Waste streams (done in terms of GNR634 of 2013) 
(iX Engineers, 2019) 

Waste Type  
Hazardous or  

Non-Hazardous  

Recyclable or  

Non-Recyclable  

Biodegradable or  

Non-Biodegradable  

Paper and 
cardboard waste  

NHZ  RC  BD  

China Clay waste 
(broken crockery)  

NHZ  RC  NBD  

Electrical and 
electronic wastes  

NHZ & HZ   RC & NRC  NBD  

Glass  NHZ  RC  NBD  

Insulation linings  NHZ  RC  NBD  

Metal wastes 
(scraps, chips, 
shavings, etc.)  

NHZ  RC  NBD  

Plastic waste  NHZ  RC  NBD (few are)  

Rubber  NHZ  RC  NBD  

Used tyres  NHZ  RC  NBD  

Rinds, seeds  NHZ  NRC   BD  

Food waste from 
kitchen and mess  

NHZ (usually)  
NRC (some can be 
composted)  

BD  

Abrasives  NHZ  NRC  NBD  

Broken / waste 
storage materials  

NHZ  NRC  NBD  

Plumbing wastes  NHZ  NRC  NBD  
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Waste Type  
Hazardous or  

Non-Hazardous  

Recyclable or  

Non-Recyclable  

Biodegradable or  

Non-Biodegradable  

Rags – 
uncontaminated  

NHZ  RC  NBD (mostly)  

Rags – 
Contaminated  

HZ  NRC  NBD  

Textiles and 
leather  

NHZ  NRC  NBD  

Used casting sand  NHZ  NRC  NBD  

Printing cartridges  HZ  RC  NBD  

Spent catalyst  HZ  RC  NBD  

Used bag house 
filters  

HZ  RC  NBD  

Used batteries (Pb, 
Hg-dry cell,  

Ni-Cd)  

HZ  RC  NBD  

Used filters  HZ  RC  NBD  

Sludge from 
wastewater 
treatment  

HZ  NRC  BD  

Agglomerates from 
food industry  

HZ  NRC  BD  

Clarified solids 
from food industry  

HZ  NRC  BD  

Contaminated fat 
and particulates  

HZ  NRC  BD  

Food 
contaminated with 
thermophilic 
bacteria  

HZ  NRC  BD  

Food spoiled due 
to overheating  

HZ  NRC  BD  

Improperly treated 
product  

HZ  NRC  BD  

Medical wastes  HZ  NRC  BD & NBD  

Contaminated soil  HZ  NRC  NBD                                 

Unused containers 
of paints, oils, 
varnishes, 
thinners, 
adhesives, etc.  

HZ  NRC  NBD  
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Waste Type  
Hazardous or  

Non-Hazardous  

Recyclable or  

Non-Recyclable  

Biodegradable or  

Non-Biodegradable  

A/c units 
containing either 
ODS as coolant or 
non-ODS with high 
GWP  

HZ  NRC  NBD  

Carburettor 
cleaners  

HZ  NRC  NBD  

Filter cakes  HZ  NRC  NBD  

Ion-exchange resin 
reagents  

HZ  NRC  NBD  

Materials 
containing 
asbestos  

HZ  NRC  NBD  

Waste Type  
Hazardous or  

Non-Hazardous  

Recyclable or  

Non-Recyclable  

Biodegradable or  

Non-Biodegradable  

Paint sludge  HZ  NRC  NBD  

Sludge from 
refining process  

HZ  NRC  NBD  

Sludge from 
wastewater 
treatment  

HZ  NRC  BD  

Spent salt bath  HZ  NRC  NBD  

Tank clean-up 
waste / sludge  

HZ  NRC  NBD  

Unusable welding 
rods  

HZ  NRC  NBD  

Vent scrubber 
wastes  

HZ  NRC  NBD  

Wastes potentially 
containing 
mercury  

HZ  NRC  NBD  

Welding slugs  HZ  NRC  NBD  

Wood  NHZ  RC (also re-usable)  BD  

  

6.2.17.4 Estimated expected WASTE GENERATION Rate FOR THE PROPOSED Musina-
Makhado SEZ 

The Internal Master Plan prepared for the SEZ by iX Engineers, dated September 
2019 (iX Engineers, 2019) states that it is difficult to estimate waste generation 
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rates for each of the individual industries in the conceptual stage of the EMSEZ 
development and that information on industrial waste generation figures are not 
easily obtainable as it is mostly seen as sensitive of confidential information.  

Therefore, iX Engineers used the following approaches to estimate waste 
generation rates: 

6.2.17.4.1 Approach 1  

Hazardous and non-hazardous waste mass were estimated based on the 
employee/resident’s headcount with the following conservative assumptions:  

• Every person generates approximately 1.6 kg of non-hazardous domestic 
waste per day;  

• Industrial/commercial non-hazardous waste generation is 2.0 kg per person 
per day;  

• Generation of hazardous waste is taken as 5 % of the non-hazardous waste 
mass; and  

• Total personnel number for EMSEZ development reaches approximately 
53,000 people. 

This approach yielded the following waste mass estimates:  

Waste type  Generation per year (tons)  

Hazardous waste  2,008  

Non-hazardous Industrial waste  40,150  

Municipal solid waste (garbage)  30,113  

Total  72,721  

 

6.2.17.4.2 Approach 2 

Waste generation rates for different industry zones/stands available for similar size 
developments were obtained. This is presented in the table below.  

Table 6-150: Waste Generation Estimates based on Industry Zones (iX Engineers, 2019) 

Zones/Stands in  

EMSEZ  

Waste 
generation  

factor, 
kg/employee-
day  

Maximum 
employees  

Waste 
generation 
tons a day  

Waste 
generation 
tons a year  

Thermal Power  

Plant  
4.05  4079  16.52  6,030  

High Vanadium  

Steel Plant  
4.05  6500  26.33  9,609  
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Zones/Stands in  

EMSEZ  

Waste 
generation  

factor, 
kg/employee-
day  

Maximum 
employees  

Waste 
generation 
tons a day  

Waste 
generation 
tons a year  

Silicon 
Managanese Plant  

6.27  6690  41.95  15,310  

High Managnese  

Steel Plant  
4.05  7000  28.35  10,348  

Ferromanaganese  

plant  
4.05  5752  23.30  8,503  

Ferrochrome Plant  4.05  4000  16.20  5,913  

COKE Plant  4.05  1879  7.61  2,778  

Cement Plant  4.05  2017  8.17  2,982  

Stainless Steel 
Plant  

4.05  7000  28.35  10,348  

Light Industrial  

Processing  
4.05  3500  14.18  5,174  

Support Uses 
(Sewage treatment 
plant, Water 
Treatment plant, 
Coal Washery,  

refractories 
factory, 
Administrative 
Centre, Logistics 
centre, Machinery 
Zone, fuel and gas 
storage facilities, 
guest lodge)  

4.17  4583  19.11  6,976  

Total  -  53000  230.05  86,590  

  

From the above two comparisons, total waste generation (hazardous and non-
hazardous) for the proposed Musina-Makhado SEZ will range between 
approximately 72,721 to 86,590 tons per annum (iX Engineers, 2019).  

6.2.17.5  Proposed options for waste managementat the proposed Musina-Makhado SEZ 

iX Engineers proposed the following options for the management of waste 
generated by the Musina-Makhado SEZ: 
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6.2.17.5.1 Option A   

Waste accumulated at the construction sites, operating industries and residential 
areas will be collected by either third party waste transportation contractors (or a 
newly established EMSEZ utility company) and delivered directly to legally 
compliant recycling, treatment or disposal facilities (e.g., Musina or Makhado 
general waste landfills or alternatively Holfontein or Vlakfontein Hazardous Waste 
Management Facilities in Springs and Vanderbijlpark in Gauteng, respectively). 
Commercial recyclable collectors may have their own direct arrangements with 
waste generators for the selected waste streams (e.g. office paper, aluminium cans, 
e-waste, etc.). No centralized waste management area (WMA) will be established 
in the EMSEZ complex and all waste will be driven outside the EMSEZ once 
collected. 

6.2.17.5.2 Option B  

A centralized Waste Management Area (WMA), will be established within the 
boundaries of EMSEZ and some waste could be brought to the WMA for bulking 
and temporary storage (general waste and small volumes of hazardous waste). The 
WMA could serve as a waste depot and will provide a more flexible solution as a 
drop-off and sorting facility for recyclables and difficult waste streams that cannot 
currently be treated and disposed of at the existing facilities, e.g. used oils, tyres, 
etc.    

The following options are however relevant with regards to the disposal of 
hazardous waste from the subject industries:  

6.2.17.5.2.1 Option B1:   

Since the long-hauling of hazardous waste i.e. fly ash from air emission scrubbing 
systems, slags, sludges, etc. to the existing Holfontein and Vlakfontein hazardous 
waste management facilities in Gauteng might not be feasible in the medium to 
long term due to the distance resulting in severe transport cost and extended 
carbon footprint; a close by integrated hazardous waste management facility of 
approximately 3000 Ha (with 40 years lifespan) (i.e. for the disposal/treatment of 
hazardous waste i.e. ash, slag, sludge etc), outside the EMSEZ complex needs to be 
established.   

The facility will have to be licensed in terms of Section 45 of the National 
Environmental Management Waste Act, Act 59 of 2008 (NEMWA).  The licensing 
process will be a separate process from the WMP, and have to follow a full 
Environmental Impact Assessment process for its establishment, amongst others 
including the need for a site selection process from a few candidate sites to be 
identified, detailed investigations on the most suitable identified site, which could 
amongst others include the following detailed studies viz Geohydrological 
Assessment, Geological Assessment, Geotechnical Assessment, Heritage, 
Archaeology and Palaeontology Assessment; Ecology (Fauna & Flora) Assessment; 
Wetland Assessment and Delineation; Social Baseline Assessment, Socio-Economic 
Assessment; Visual Assessment; Traffic Impact Assessment; Blast and Vibration 
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Assessment (if required); Air Quality Assessment; as well as a Noise and Ground 
Vibration Assessment.  This process should start as soon as possible.   

Should 2/3 of the waste stream be recycled as indicated by the EMSEZ, only 1000 
Ha facility would be required.  The cost to design and construct a full size integrated 
hazardous waste management facility could cost approximately R1,2 billion. The 
facility can be developed in a phased manner to alleviate initial cost i.e. establish a 
200Ha facility for approximately R250,000,000 and with time develop the 
remainder. 

6.2.17.5.2.2 Option B2 

Since each and every plant owner will be responsible to manage the waste 
generated within their respective plants, their responsibility will be to establish 
their own disposal facility for the disposal of their industrial hazardous waste they 
generate (if in large quantities, and as an option in the short term, until the outside 
“to be established integrated waste management facility” mentioned above, will 
be established).  The same authorization requirements will apply for the hazardous 
waste disposal facility developed at the respective plants, where a need for such a 
facility is identified i.e. full EIA and WML application.  

6.2.17.5.3 Option C  

Follows the approach in Option A, but instead of taking the waste outside the 
EMSEZ, develop a waste management facility (includes landfill, treatment facilities 
etc) inside the boundaries of EMSEZ and use it as both a centralised waste 
management area and a treatment facility. With the current layout this option 
seems almost impossible.  

6.2.17.6 Recommendation  

iX Engineers (iX Engineers, 2019) recommended Option B (centralised WMA for 
general and low volumes of hazardous waste) with a combination of option B1 and 
B2 for the management of larger volumes of hazardous waste.   

iX Engineers (iX Engineers, 2019) also stated that should negotiations for the 
expansion of the Musina landfill not be successful for the disposal of general waste, 
a new landfill facility should be established in close vicinity to the EMSEZ complex. 
iX Engineers (iX Engineers, 2019) stated that the activity inter alia entails site 
identification, funding application, rezoning, possible property purchasing and 
transfer, full Environmental Impact Assessment with specialist investigations 
required by the authorities, design in terms of National Norms and Standards for 
Disposal of Waste to Landfill (promulgated in August 2013) and a construction 
period of 10-12 months. iX Engineers (iX Engineers, 2019) indicated that they 
anticipate that the cost estimate to design and construct a Class B general landfill 
facility of 35 Ha (full 35 Ha development) will be approximately R42,000,000.00, 
depending on the availability of in situ material on site and that the landfill will have 
enough airspace for at least 50 years. 
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6.2.17.7 Impact Assessment 

6.2.17.7.1 Construction Phase 

The assessment of the significance of each of the identified impacts in the 
construction phase, as well as the proposed mitigation measures is shown below. 

Aspect 
Mitigation 
Measures 

Status Mitigation 
Intensity 

(I) 
Extent 

(E) 
Duration 

(D) 
Probability 

(P) 
Significance 

(I+E+D)xP 

Organic 
waste 

generation 

On-site 
chipping of 
vegetation 
for removal 

to 
composting 

yards 

- 
Without 8 3 4 1 15 

- 

With 1 2 1 0.1 0.4 

          

          

Aspect 
Mitigation 
Measures 

Status Mitigation 
Intensity 

(I) 
Extent 

(E) 
Duration 

(D) 
Probability 

(P) 
Significance 

(I+E+D)xP 

General 
waste 

generation 

Recycling 
and disposal 

of the 
remaining 

waste 
fraction in a 

Class B 
lined landfill 

- 
Without 16 3 4 1 23 

- 

With 2 1 3 0.2 1.2 

          

          

Aspect 
Mitigation 
Measures 

Status Mitigation 
Intensity 

(I) 
Extent 

(E) 
Duration 

(D) 
Probability 

(P) 
Significance 

(I+E+D)xP 

Construction 
waste 

generation 

Sorting 
builders' 
rubble on 
site and 

transporting 
it to a 

builders' 
rubble 

crushing 
facility 

- 
Without 16 3 4 1 23 

- 

With 2 2 1 0.2 1 

 

The results of the high-level impact assessment are summarised below. 

Table 6-151: Significance of impacts in construction phase 

Aspect Impacts 
Mitigation 
measure 

Significance 
(no mitigation) 

Significance (with 
mitigation) 

Organic waste generation 

Short-term 
increase in 
organic waste 

Soil pollution 
(leachate) 

Groundwater 
pollution 
(leachate) 

On-site 
chipping of 
vegetation for 
removal to 
composting 
yards 

Moderately 
high 

Low 

General waste generation Increased 
general waste 

Recycling, and 
disposal of the 

High Low 
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Aspect Impacts 
Mitigation 
measure 

Significance 
(no mitigation) 

Significance (with 
mitigation) 

generation due 
to construction 
workers 

Soil pollution 
(leachate)  

Groundwater 
pollution 
(leachate) 

remaining 
waste fraction 
in a Class B 
lined landfill 

Construction waste 
generation 

Increased 
construction 
waste generation 

Soil pollution 
(leachate) 

Groundwater 
pollution 
(leachate) 

Sorting 
builders’ 
rubble on site 
and 
transporting it 
to a builders’ 
rubble 
crushing 
facility 

High Low 

 

6.2.17.7.2 Operational phase 

During the operational phase, it is anticipated that the development will have 
impacts related to the following aspects in terms of waste generation and 
management: 

• General waste generation 

• Hazardous waste generation 

• General and hazardous waste facility operation 

• The impacts related with each of the above aspects are shown below: 

o General waste generation 
o Increased general waste generation due to work force of SEZ 
o Soil pollution (leachate) 
o Groundwater pollution (leachate) 

• Hazardous waste generation 

o Increased hazardous waste generation from industries in the SEZ 
o Soil pollution (leachate) 
o Groundwater pollution (leachate) 

• General and hazardous waste facility operation 

o Soil pollution (leachate) 
o Groundwater pollution (leachate) 
o Increased dust (impacts air quality) 

The assessment of the significance of each of the identified impacts in the 
operational phase, as well as the proposed mitigation measures is shown below. 
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Aspect 
Mitigation 
Measures 

Status Mitigation 
Intensity 

(I) 
Extent 

(E) 
Duration 

(D) 
Probability 

(P) 
Significance 

(I+E+D)xP 

General 
waste 

generation 

Recycling 
and disposal 

of the 
remaining 

waste 
fraction in a 

Class B lined 
landfill 

- 
Without 16 3 4 1 23 

- 

With 2 1 3 0.2 1.2 

          

          

Aspect 
Mitigation 
Measures 

Status Mitigation 
Intensity 

(I) 
Extent 

(E) 
Duration 

(D) 
Probability 

(P) 
Significance 

(I+E+D)xP 

Hazardous 
waste 

generation 

Disposal in a 
Class A lined 

landfill 

- 
Without 16 3 4 1 23 

- 

With 2 1 3 0.2 1.2 

          

          

Aspect 
Mitigation 
Measures 

Status Mitigation 
Intensity 

(I) 
Extent 

(E) 
Duration 

(D) 
Probability 

(P) 
Significance 

(I+E+D)xP 

General 
and 

hazardous 
waste 
facility 

operation 

Operation in 
line with the 

facilities' 
waste 

management 
licenses and 
all relevant 
legislation 

- 
Without 16 3 4 1 23 

- 

With 1 1 3 0.2 1 

 

Table 6-152: Significance of impacts in operational phase 

Aspect Impacts 
Mitigation 
measure 

Significance 
(no mitigation) 

Significance 
(with 
mitigation) 

General waste 
generation 

Increased general 
waste generation due 
to construction 
workers 

Soil pollution 
(leachate)  

Groundwater pollution 
(leachate) 

Recycling, and 
disposal of the 
remaining 
waste fraction 
in a Class B 
lined landfill 

 

High 
Low 

Hazardous waste 
generation 

Increased hazardous 
waste generation from 
industries in the SEZ 

Soil pollution 
(leachate)  

Groundwater pollution 
(leachate) 

Disposal in 
Class A lined 
landfill 

High Low 
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Aspect Impacts 
Mitigation 
measure 

Significance 
(no mitigation) 

Significance 
(with 
mitigation) 

General and 
hazardous waste 
facility operation 

Soil pollution 
(leachate)  

Groundwater pollution 
(leachate) 

Poorer air quality due 
to dust 

Operation in 
line with 
facilities’ waste 
management 
licenses and all 
relevant 
legislation 

High Low 

 

6.2.18 TOWN PLANNING ASSESSMENT 

6.2.18.1 Introduction 

On 1 December 2017, the Minister of Trade and Industry, Dr Rob Davies, 
announced in the Government Gazette, the designation of the Musina-Makhado 
SEZ. Township establishment is required for this heavy industrial complex, the 
second largest planned Special Economic Zone (SEZ) in South Africa, after Coega 
IDZ. It is the intention of the Limpopo Economic Development Agency (LEDA) as the 
licensee and MCC/EMSEZ as operator to develop this township as a heavy industrial 
complex.  
 
The establishment of SEZs in South Africa represents the direct spatial application 
of core national economic and infrastructure growth policies and legislation, 
including: 

• The National Development Plan 2030 (2012); 

• The Final Draft National Spatial Development Framework (2019); 

• The National Infrastructure Plan (2012);  

• Industrial Policy Action Plan (2018/19 – 2020/21); and 

• Special Economic Zones Act, Act No. 16 of 2014. 

•  
A township establishment application should be submitted for the energy, 
industrial metal and minerals beneficiation complex, which includes a thermal 
power plant with a maximum energy generating capacity of 3 300 MV per annum. 
The vision is that the Musina-Makhado SEZ will attract foreign and domestic direct 
investment that in turn promote industrial development and job creation in the 
second poorest province in South Africa. 

 
Other land uses envisaged to complement the energy and metallurgical complex 
will comprise, amongst other things, bulk infrastructure, light industries, 
intermodal facilities, business uses, telecommunication infrastructure, offices, and 
retail and government functions such as SARS, the latter which will cater specifically 
to customs and excise of goods entering and leaving the SEZ south site. 
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The purpose of the beneficiation complex is to produce metals for value-added 
goods for markets in the Southern African Development Community (SADC) and 
other emerging markets on the African continent and BRICS member states (Brazil, 
Russia and India).  
 
The land will be leased to investors. The development of bulk infrastructure 
upgrades and the construction of heavy industrial plants in the SEZ will be funded 
through substantial public-private partnership arrangements between the parties 
involved.  
 

6.2.18.2 Proposed Township establishment 

Township establishment applications should be submitted to the respective 
municipalities to change the use of land, secure the township boundaries of land 
subject to development and the layout of erven (stands) inside the township, and 
the proposed land use rights.  
 
The township establishment process is the process by which the existing land use 
rights are changed from agricultural land to urban development land comprising 
erven within a municipal approved township of which the general plan is surveyed 
and approved by the Surveyor General, and the township register is opened by the 
Registrar of Deeds at the Deeds Office once the conditions pertaining to the 
township approval have been complied with.  
 
The main outcomes of the township establishment process are: 
 

• A planning approval with conditions of establishment;   

• An approved general plan, 

• Approved zoning and applicable zoning scheme, and 

• Service delivery arrangements to the township.  
 

6.2.18.3 A planning approval with conditions of establishment 

 

• This letter of approval of the application is issued by the local municipality, 
which includes a description of what land use the erven may be used for, 
the restrictions that apply to the erven and the conditions on which the 
approval is granted.  

• The most significant pre-condition on which planning approval is expected 
to be granted is the granting of Environmental Authorisation by the 
competent authority.  

• The granting of Environmental Authorisation is subject to the successful 
completion of all phases of the Environmental Impact Assessment process.  

• Other significant conditions of establishment will relate to the phasing of 
the township development, the submission of site development plans 
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(SDPs) for approval as well as the required services agreements that the 
applicant would have to enter into with the local municipality.  

 

6.2.18.4 The General Plan 

The approved township layout plan will be surveyed by a professional land surveyor 
to create the township general plan, which is submitted to the Surveyor General 
for approval.  

 

6.2.18.5 Proposed land uses and concept internal masterplan 

The SEZ operator, MCC, appointed South African-based iXEngineers to design a 
concept internal masterplan for the SEZ. In the table below the core land uses are 
numbered to correspond with that of the concept internal masterplan. The 
corresponding Makhado Local Municipality Scheme Clauses, November 2015, are 
listed in the third column and the approximate land (area of each use in terms of 
the concept masterplan is listed in the last column. Although various land use 
scheme use zones are proposed, a single overarching use zone description is 
proposed  

Table 6-153: Proposed core land uses and land areas of draft masterplan (entire SEZ south site) 

ZONE PROPOSED LAND USES LAND USE SCHEME 
DESCRIPTION 

LAND AREA 
APPROX.  (ha) 

1 Thermal power plant (and ash 
yard) 

Industrial 2 
600 

2 Coal washery Industrial 2 110 

3 Coke (coking coal) plant Industrial 2 420 

4 High vanadium steel plant Industrial 2 130 

5 High manganese steel Industrial 2 280 

6 Ferromanganese plant Industrial 2 100 

7 Silicon manganese plant Industrial 2 100 

8 Domestic waste transfer area Industrial 2 4 

9 Cement plant Industrial 2 108 

10 Refractories factory Industrial 2 30 

11 Stainless steel plant Industrial 2 300 

12 Ferrochrome plant Industrial 2 500 

13 Lime plant Industrial 2 160 

14 Vanadium titanium magnetite 
plant 

Industrial 2 
1 000 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 797 of 996 

 

ZONE PROPOSED LAND USES LAND USE SCHEME 
DESCRIPTION 

LAND AREA 
APPROX.  (ha) 

15 SEZ administrative centre east 
of the N1 Highway (including 
essential government uses 

(SARS, Department of Home 
Affairs, Department of Foreign 
Affairs, SA Post Office, SAPS, 
Department of Health, etc. 
directly associated to SEZ 

south site operations)) 

Business 2/Government 110 

16 Logistics centre (internal 
operations) 

Business 3 50 

17 Bonded area (open parking, 
container area, warehousing) 

Industrial 1 300 

18 Machinery zone Industrial 1 400 

19 Light industrial processing 
zone 

Industrial 1 400 

20 Sewage treatment plant Industrial 2 20 

21 Water treatment plant Non-Municipal 10 

22 Environmental conservation Private Open Space 2 020 

23 Fuel storage facility Industrial 2 6 

24 Gas storage facility Industrial 2 2 

25 Reservoirs Non-Municipal TBC 

26 Visitors guest lodge (excluded 
from township) 

Rural Residential 
(lifestyle estate) 

TBC 

27 Existing dolomite mine (farm 
Witkop 617 MS) 

Excluded from township 
layout plan 

66 

TOTAL APPROXIMATE LAND AREA 8 021 

 

Table 6-154: Complimentary Spaces and Infrastructure Development 

INFRASTRUCTURE POSITION WITHIN SEZ SOUTH SITE 
AND RESPONSIBILITY 

APPROXIMATE LAND AREA 
(HECTARE) 

Access control 
points 

Along R525. As per site development 
plan. Non-Roads Agency Limpopo. 

TBC 

Staff and visitor 
drop off and pick 
up zone and car 
parking area 

Along R525. As per site development 
plan. Non-Roads Agency Limpopo. 

TBC 

Inbound truck 
queuing and 
parking facility 

Along R525. As per site development 
plan. Non-Provincial. 

TBC 

Internal road 
system 

As per Site Development Plan. 
Responsibility TBC. 

TBC 
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INFRASTRUCTURE POSITION WITHIN SEZ SOUTH SITE 
AND RESPONSIBILITY 

APPROXIMATE LAND AREA 
(HECTARE) 

Internal rail system As per Site Development Plan Non-
Transnet, non-RSA. 

TBC 

Bulk potable water 
connections and 
internal water 
reticulation 
pipelines 

As per Site Development Plan. Lepelle 
Northern Water and Department of 
Water and Sanitation. 

TBC 

Internal process 
(non-potable) 
water reticulation 
network 

As per site development plan. 

Investor responsible. 

TBC 

Bulk sewer 
connections and 
internal sewer 
reticulation 
pipelines 

As per site development plan. Lepelle 
Northern Water and Department of 
Water and Sanitation. 

TBC 

Internal 
stormwater canal 

As per site development plan. Investor 
responsible. 

TBC 

Domestic waste 
and recycling 

As per site development plan. 
Municipal refuse sites. 

Municipal waste sites TBC 

Industrial waste 
management sites 
(tailings) 

As per site development plan. Investor 
responsible. 

TBC 

Hazardous waste 
management site 

As per site development plan. 

Investor responsible. 

TBC 

Electrical 
Substations and 
reticulation 
network (132 kV, 
400 kV) 

As per site development plan. Bulk 
supply by ESKOM. 

TBC 

Stormwater 
infrastructure and 
attenuation dams 

As per site development plan. 

Investor responsible. 

TBC 

Information and 
telecommunication 
infrastructure 

As per site development plan. Private 
and public utility companies. 

TBC 

Fire station/first 
aid 

As per site development plan. 

 

TBC 

 
Due to the increase in the demand for engineering services, extensive bulk services, 
roads and rail transport services, the proposed township development will 
generate a substantial need for external bulk services, which are currently 
unavailable or underdeveloped.  
Apart from key personnel accommodation, a human settlement is not proposed 
inside the SEZ south site.  
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6.2.18.6 Proposed zoning  

Based on the variety of land uses outlined in the previous section, it is clear that 
the proposed SEZ is a mixed-use development that comprises a variety of use zones 
represented in the current municipal land use scheme. The consolidated two 
townships on the Musina local municipality and Makhado local municipality sides 
include eight use classes of the land use scheme. The suggestion is to combine 
these into a single special zoning and limit the floor area of four of the land uses as 
indicated below, so as to ensure these uses do not compete with the rural anchors 
of Musina and Makhado: 
 
Table 6-155: Proposed zoning description 

LAND USE SCHEME USE 
CLASSES 

PARAMETERS PROPOSED USE CLASS 
FOR ENTIRE SEZ 

SOUTH SITE 

Residential 3 Limited floor areas (basket of 
rights) as agreed with local 

municipality 

“Special” for integrated 
industrial economic 
development zone. 

Business 2 

Business 3 

Government 

Industrial 1 Table A, B, C, D and E as per 
Land Use Table, 2009 Industrial 2 

Municipal 

Private Open Space 
 

Table 6-156: Proposed development parameters 

DEVELOPMENT PARAMETERS 

Coverage As per the approved site development plan 

Height As per the approved site development plan 

FAR As per the approved site development plan 

Building 
Lines 

As per the approved site development plan 

Parking As per the approved site development plan 

 

Access As per approved site development plan 

Landscaping As per approved site development plan 

 
Due to the unique and autonomous nature of SEZ in terms of SARS customs and 
excise, and the fact that the entire SEZ south site will be fenced and access-
controlled, a blanket special zoning is applied to cover the full range of land uses 
listed in the above tables. The proposed special for an integrated industrial 
economic development zone will comprise a basket of land use rights, broadly 
proportional to the land uses reflected in in the above tables, and as agreed with 
the local municipality as part of the conditions of establishment.   
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A Special zoning should be applied for due to the proposed phasing of the overall 
development, which will rely on details of potential investors’ developments and 
plans that will only become clear over time. The coverage, height, F.A.R. and 
building lines of these development phases will be developed in accordance with 
an approved site development plan, which will be submitted for every development 
phase. The proposed application approach will allow for greater flexibility in 
implementing and managing the SEZ south development over time. 
 
Aspects such as the topography, slope, watercourses, environmental 
considerations, access, infrastructure and timing of an investment will greatly 
influence the spatial arrangement of the proposed basket of land use rights across 
the SEZ south site. However, from the internal masterplan, it is evident that 
substantial levelling will occur on site to accommodate large footprint heavy 
industrial plants. 

6.2.18.7 Surveying  

Once the township applications are approved, the land surveyor will prepare and 
peg the general plan of the township, which will be approved at Surveyor General’s 
office.  

6.2.18.8 Public participation 

The township establishment process requires a statutory 30-day public 
participation process in the form of advertisements published in the Limpopo 
Provincial Gazette and in local newspapers in English, Afrikaans and TshiVenda, as 
well as site notices in the same languages placed on the application site. Given the 
size of the proposed townships and nature of land uses proposed, public meetings 
will also form part of the consultation process. 

6.2.18.9 Services agreement 

To facilitate the construction of engineering infrastructure services the applicant 
will enter into a services agreement with the Makhado Local Municipality. Once the 
conditions of establishment have been complied with, the township can be 
proclaimed in the Limpopo Provincial Gazette as an approved township. In this 
instance, a phased approach is proposed, whereby the development phases are 
identified in terms of the detailed site development plan and according to which 
respective phases of the township can be implemented.  

6.2.18.10 A phased approach   

Planning permission and Environmental Authorisation for the SEZ south site will be 
obtained in a phased approach. 

Detailed requirements and guidelines for environmental compliance will be set out 
in the EMPr, which will guide and limit, for example the air emissions estimated for 
the industrial plants to be developed in the proposed township.   
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The EMPr will contain detailed requirements and guidelines for compliance in 
terms of all subsequent environmental authorisations and licences the 
investors/operators would need to develop the particular industrial plant and 
engineering services associated therewith. 

The EIA approval, if authorised, will set out the environmental thresholds and 
minimum standards for the overall development of the SEZ south site. 

6.2.18.11 Site development plan and PHASING 

A condition should be attached to the draft conditions of establishment that 
requires the submission of township phases and site development plans (SDP) that 
illustrate the internal layout of the streets and the land portions intended to be 
leased and/or developed in more detail.    

It is expected that the SDP will follow a phased approach similar to the development 
of the Coega SEZ. Detailed SDPs will be submitted once investors enter into an 
agreement with the SEZ management committee and details of the investor’s 
development proposals become available.  

Detailed SDPs will show the layout of structures on site, access and transport 
design, the location, height and mass of buildings on site, and land use. The SDPs 
will show the management of incoming and outgoing goods and materials on site, 
and engineering infrastructure connections. Each of the envisaged heavy industrial 
plants must develop their own SDP and the plans will be subject to their own site-
specific full scoping and environmental authorisation. 

It is highly likely that the first development phase of the SEZ (and first SDP and site-
specific full EIA) may be for the coal-fired power station located on the farm Van 
der Bijl No. 528 MS (far western side of the SEZ), which is located in Musina Local 
Municipality.   

6.2.18.12 Division of farm  

An application was submitted on 18 January 2019 to the Department of Agriculture, 
Forestry and Fisheries in terms of the Subdivision of Agricultural Land Act 70 of 
1970, to subdivide the eight farm portions on which the SEZ south site is located. 
The farm portions included in this application are farm Van der Bijl 528 MS, farm 
Dreyer 526 MS, farm Antrobus 566 MS, farm Steenbok 565 MS, farm Somme 611-
MS, farm Battle 586 MS, the remainder of farm Lekkerlag-580-MS, and farm Joffre-
584-MS.  

6.2.18.13 Draft conditions of establishment 

Conditions of establishment are a legally binding document that sets out the 
approved land-use rights and development parameters. The conditions outline 
arrangements for phasing and layout of the development. The amounts for 
financial contributions towards bulk water, sewer, stormwater, electrical services 
upgrade and the legal agreement associated with these upgrades are also listed as 
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a pre-requisite that should be complied with prior to the development of said 
infrastructure.  

6.2.18.14 SPLUMA development principles 

Spatial Planning and Land Use Management are governed by the Municipal Systems 
Act, 2000 (Act 32 of 2000) (MSA) and the Spatial Planning and Land Use 
Management Act, 2013, Act 16 of 2013 (SPLUMA). 

Accordingly, municipalities (as the principal authority responsible for land-use 
management and spatial planning at the local level/area) must ensure that land 
development within the area of jurisdiction adheres to the principles outlined in 
the Act. 

Planning proposals should adhere to the Development Principles listed in Section 7 
of SPLUMA. The five development principles are: 

• The principle of spatial justice; 

• The principle of spatial sustainability; 

• The principle of efficiency; 

• The principle of spatial resilience, (i.e. flexibility in spatial plans, policies and 
land-use management systems to ensure sustainable livelihoods in 
communities most likely to suffer the impacts of economic and 
environmental shock); and 

• The principle of good administration. 

6.2.18.15 Topography and slopes  

Slopes exceeding 6% (or 2.75°) are considered developable, but require 
construction interventions such as re-graded site access and streets, and cutting 
and filling of hillsides to accommodate buildings on platforms and construction of 
retaining structures to support embankments. Given the large floorplates of the 
proposed industrial plants and the impact site levelling would have on the 
construction budget, it is likely that the hills along the southern parts of farms Joffre 
and Lekkerlag will remain largely undeveloped for industrial purposes. 

6.2.18.16 Impact on surrounding land uses and residents 

A variety of land use activities are present in the wider area surrounding the 
proposed SEZ. The area is predominantly within and area used for private game 
farming and agricultural use, that has tourism guest accommodation as well as 
existing and planned mining activities. The nearest residential settlement and 
school is in the hamlet of Mopane, adjoining to the northwest of the SEZ. There is 
also a filling station at the north eastern corner of the SEZ site   

6.2.18.16.1 Vhembe biosphere  

The Vhembe Biosphere Reserve (VBR) is the sixth South African Biosphere Reserve 
and the third in Limpopo Province. The VBR aims to conserve the area’s uniquely 
biodiverse environment, which is considered to support the Kruger National 
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Park107. The biosphere area is made up of a dense patchwork of Critical Biodiversity 
1 (CBA 1) Areas along the Soutpansberg mountain range, which runs east-west 
through the Vhembe District Municipal area. CBA 1 Areas are also clustered north-
south along the Sand and Mogalakwena rivers, both of which feed the Limpopo 
River. 

 
Figure 6-176: Position of SEZ south site (Red) within Vhembe Biosphere 
Courtesy: Limpopo Mirror, 2019 

The spatial zonation of the Vhembe Biosphere comprises the following zones: 

• Transitional zones: The proposed SEZ south site falls within the Vhembe 
transitional zone, which should ideally be used for a range of sustainable 
activities that support the core Vhembe Biosphere areas; 

• Buffer zones: Areas usually surrounding or adjoining core areas; and 

• Core zones: Areas that must have a legal/long term protection status in 
terms of national laws (i.e. the Kruger and Mapungubwe National Parks). 

Only the southern part of the proposed township falls within the Critical 
Biodiversity Area 1 (the hill range). The proposed township is located 66 km from 
Mapungubwe National Park and 105 km from the Kruger National Park. 

6.2.18.16.2 Land uses to North  

A disused dolomite mine located on the farm Witkop 617 MS adjoins the site to the 
north, which falls within Musina Local Municipality. The nearest hamlet, Mopane, 

 
107 www.vhembebioshere.org 
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with its station, dwelling homes, general store, intermediate school and mine, is 
located 8 km northwest of the application properties.  
 
Musina Local Municipality mentioned, in meetings on 13 July 2018 and 9 July 2019, 
its plans for a human settlement proposal in Mopane, northwest of the proposed 
SEZ at Mopane. The proposed township measures 59.6 ha in size and is located on 
the remainder of Portion 4 and on Portion 15 of the farm Erasmus 529 MS. The 
planned human settlement is located adjacent to the north-eastern boundary of 
the proposed SEZ (Figure 6-178). 
 
The proposal is for 990 low and middle-income single residential stands ranging 
between 240 m² and 668 m² in size, connected by public roads. Proposed 
community uses include a clinic, creche, primary school (the existing Mopane 
Intermediate School is retained) and community centre (Figure 6-177).  
 

It must be noted that the confirmed status of this planning is not known at this 
stage. 
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Figure 6-177: Mopane human settlement plan 
Courtesy of Musina Local Municipality 
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Figure 6-178: Planned human settlement in Mopane (purple) in relation to SEZ (red) 

 
A number of private game farms with catered and self-catering guest 
accommodation are located within a 2 km radius of Mopane Station. These farms 
include Volharding Game Ranch, Marumbi Hunting Safaris, Mopanie Game Safaris 
and Avarel Private Nature Reserve. 

A petrol filling station is located at the intersection of the N1 highway and the R525, 
3 km north of the site, north of the Baobab Toll Plaza (also within Musina Local 
Municipality). This filling station property will be impacted by N1 Highway and R525 
road upgrades. 

 
Figure 6-179: Filling station outside Musina-Makhado SEZ south site boundary 
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6.2.18.16.3 Land uses to East 

The land surrounding the site is sparsely developed and primarily in residential 
game farming use. Fanie se Plaas and Bakstaan Game Lodge are located east of the 
site, east of the N1 highway on the farms Fanie 578 and Oom Jan 586. 

6.2.18.16.4 Land uses to South 

The unsealed road to Huntleigh bounds the site along the south. South of the 
Huntleigh Road is the extensive Ekland Safari Resort, located on several farm 
portions on the east and west side of the N1 highway. The Ekland estate is 
approximately 15 500 ha in extent. A sealed landing strip, also within the grounds 
of Ekland, is located 4 km west of Mayii. A concrete palisade wall and a second wire 
fence surround the entire Ekland Safari resort grounds.  

6.2.18.16.5 Land uses to Southwest 

There are very few signs of land disturbance for cultivation purposes on farms 
surrounding the proposed townships. Clearance of land for cultivation purposes are 
found on farm General 587 MS and the south part of Joffre 850 MS, both of which 
are located south west of the application properties.  

6.2.18.16.6 Land uses to west 

Private game farms in single residential use are located west of the proposed SEZ 
on the remainder of Joffre 850, farms General 587, Command 588, Battle 585 MS, 
Grootpraat 564 and Vriendin 589. 

An application for environmental authorisation was submitted for the development 
of the Munthso coal-fired thermal power plant on the farm Du Toit 563 MS, 12 km 
west of the proposed SEZ.  

6.2.18.17 MUSINA-MAKHADO SEZ HUMAN SETTLEMENT LOCALITY OPTIONS 

The section below provides an indicative outline of strategic options for human 
settlement development in support of the SEZ. 
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6.2.18.17.1 SEZ Human Settlement Option 1 

 
 Figure 6-180: Musina-Makhado SEZ human settlement Option 1 
 

Table 6-157: Musina-Makhado SEZ human settlement Option 1 SWOT 

STRATEGIC 
ASPECT 

SUMMARY 

Strengths Strengthening the Louis Trichardt regional anchor. Transit-oriented 
design around existing rail station. Triggers provision of larger social 
services and urban amenities.  Integration of new and old urban fabric. 
The climate is more temperate north of the Soutpansberg. Makhado 
settlements north of mountain not integrated into new development.  

Weaknesses Mass commute through bottle-neck tunnel likely reach LOS saturation 
point in long term. Settlement entirely benefits Makhado LM. 

Opportunities Catalyst to develop the town of 25 360 into fully-fledged city with 
population of 196 692.  

Threats Sprawl and informal settlements likely to continue north of mountain, 
closer to SEZ. Traffic conditions through tunnel will hamper transit 
efficiency. Unplanned market-driven development at R525 and N1 
interchange. 
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6.2.18.17.2  SEZ Human Settlement Option 2  

 
 Figure 6-181: Musina-Makhado SEZ human settlement Option 2 
 
 Table 6-158: Musina-Makhado SEZ human settlement Option 2 SWOT 

STRATEGIC 
ASPECT 

SUMMARY 

Strengths Development and integration of Makhado settlements in the valleys 
north of Louis Trichardt. Mudimeli is adjacent to the N1 with short 16-
25 min. travel distances. Compact urban form which is ideal to kerb 
sprawl and modernise area. 

Weaknesses Further degradation of the Thathe Vondo Forest if new development 
sprawls up the Holy Forest valley. Duplication of social services rather 
than consolidation into larger and more valuable centralised services. 
Settlement entirely benefits Makhado LM. 

Opportunities Mudimelli located in ESA of Soutpansberg, but not as environmentally 
sensitive as Manyi and Tshikuwi valleys higher up the mountain range. 

Threats Manyi and Tshikuwi both located in CBA2 where development is not 
supported. Unplanned market-driven development at R525 and N1 
interchange. 
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6.2.18.17.3 SEZ Human Settlement Option 3 

 
Figure 6-182: Musina-Makhado SEZ human settlement Option 3 

 
 Table 6-159: Musina-Makhado SEZ human settlement Option 3 SWOT 

STRATEGIC 
ASPECT 

SUMMARY 

Strengths Strengthening the Musina regional anchor. Transit-oriented design 
around existing rail station. Triggers provision of larger social services and 
urban amenities.  Integration of new and old urban fabric.  

Weaknesses Urban settlement development in Limpopo Valley in a CBA 1 and 2. 
Environmental impact on highest order tributaries of the Limpopo River 
and catchment area. Settlement entirely benefits Musina LM. 

Opportunities Creating sense of place in a settlement with frontier town quality lacking 
in character. Consolidation into larger and more valuable centralised 
services. 

Threats Extreme summer temperatures and climate change could render locality 
uninhabitable in the future. Lack of drinking water and development and 
sprawl leading to rapid desertification. Unplanned market-driven 
development at R525 and N1 interchange. 
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6.2.18.17.4 SEZ Human Settlement Option 4 

 
Figure 6-183: Musina-Makhado SEZ human settlement Option 4 

 
Table 6-160: Musina-Makhado SEZ human settlement Option 4 SWOT 

STRATEGIC 
ASPECT 

SUMMARY 

Strengths An equitable solution that divides settlement, investment, and increased 
population benefits evenly between Musina and Makhado LM. 

Weaknesses Duplication of social services rather than consolidation into larger, more 
valuable services. 

Opportunities Opportunity to re-settle Mopane residents in either Musina or Makhado, 
closest to home hamlet. 

Threats Unplanned market-driven development at R525 and N1 interchange. 
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6.2.18.17.5 SEZ Human Settlement Option 5 

 
 Figure 6-184: Musina-Makhado SEZ human settlement Option 5 
 

Table 6-161: Musina-Makhado SEZ human settlement Option 5 SWOT 

STRATEGIC 
ASPECT 

SUMMARY 

Strengths Locational benefit closest to SEZ. Closest locality to resettle Mopane 
residents from nearby hamlet. Prevailing wind direction is north 
eastward, away from settlement. 

Weaknesses New mining-based settlements not supported in NSDF. Disregard of 
NSDF aims to enhance regional development anchors (Musina and 
Louis Trichardt). NSDF Regional-Rural Development model not 
achieved as rural settlements are 30 km away. Settlement entirely 
benefits Musina LM. 

Opportunities Opportunity to plan a settlement at the N1/R525 interchange instead 
of unplanned market-driven ad hoc development. 

Threats New settlement directly challenges livelihood and commercial 
sustainability of both Musina and Louis Trichardt town centres. 
Changeable or often recurring wind direction changes from the SEZ 
towards the settlement could prove hazardous for human settlement. 
Human health risks associated with air borne pollution from SEZ 
emissions. Dust and soot from ultra-scale heavy and noxious industrial 
activity 2 km away from settlement. 
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6.2.18.17.6 SEZ Human Settlement Option 6 

 
Figure 6-185: Musina-Makhado SEZ human settlement Option 6 

 
 Table 6-162: Musina-Makhado SEZ human settlement Option 6 SWOT 

STRATEGIC 
ASPECT 

SUMMARY 

Strengths Evenly distributed settlements with third in Musina town, third at the 
N1/R525 interchange and third at Makhado valley. 

Weaknesses Triplicate and minor order social services instead of consolidation that 
will see larger, higher value social services and urban amenities 
investment that will benefit Vhembe District. NSDF Regional-Rural 
Development model not achieved at N1/R525 interchange locality, as 
Dolidoli is located 30 km away. 

Opportunities Closest locality to resettle Mopane residents from nearby hamlet. 

Threats Unplanned market-driven ad hoc development encouraged at 
N1/R525 interchange. Air quality and human health concerns at 
N1/R525 settlement. 

 

6.2.18.18 Planning impact assessment rating 

The spatial and regional planning impact of the proposed development is assessed 
in terms of the criteria in the following table. 
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Table 6-163: Planning impact assessment  
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6.2.19 TOURISM AND FOOD SECURITY 

6.2.19.1 ECONOMIC ANALYSIS 

This section provides an overview and decomposition of the most dynamic sectors 
of the Musina- Makhado Economy. This section seeks to analyse the most relevant 
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characteristics of the Musina- Makhado and illustrate the most advantageous 
aspects for future developments and opportunities. 

This will be done by observing time series data in a creative way and forecasting 
the most recent economic events to describe the current situation in the Musina-
Makhado. During this process, key performance areas will be highlighted for 
potential growth in the Municipality. This section will also provide insight into the 
way possible investment should be placed to enable effective exploitation of 
competitive advantages of the economy. 

6.2.19.2 Production Outlook 

This sub-section will predominantly focus on the Musina-Makhado and will take 
into consideration the significant impact each of the economic sectors will have on 
the Musina-Makhado economy. A summary of the Economic profile is seen in 
Figure 6-186. 

 

Figure 6-186: Economic Profile 
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The primary, secondary, and tertiary sectors represent various business types and 
the goods these sectors produce and sell. The three sectors can be regarded as a 
chain of production, from extracting the raw materials (primary) through 
manufacturing (secondary) and in the end to servicing the end consumers (tertiary). 
Each sector relies on the others to function properly and efficiently within the 
economy. Under the three-sector economic theory, every job, in every industry, 
falls into one or more of these sector types. 

The leading contribution to the GVA of Musina-Makhado is the Wholesale and 
Retail Trade Sector that accounted for 26.6% and 36.9% of the GVA for 2020, 
respectively. The Tertiary Sector of the Musina- Makhado dominates the other 
sectors where the Primary Sector makes out 9.7% of the economy in Musina and 
19.8% of the economy in Makhado, whereas the Secondary Sector accounts for 
20% and 14.7% of the economy in Musina and Makhado respectively. 

From this profile of the Musina-Makhado economy, it can be deduced that the 
potential risk posed by an over-dependence on the wholesale and retail trade 
sector, as it accounts for over a quarter of the Musina economy, and over a third of 
the Makhado economy. The focus should therefore be on encouraging 
diversification of the economic base, especially in industries such as manufacturing 
and agro-processing due to its potential support for local and regional (African) 
agriculture and mining as the importance of mining is evident in its contribution of 
35.2% to the Limpopo Province economy. 

6.2.19.3 Economic factors 

According to the South African Standard Industrial Classification, all economic 
activities can be divided into nine economic sectors that contribute to total 
production in a regional economy. Limpopo’s economy has traditionally been 
rooted in the primary sectors, because of a wealth of mineral resources and 
favourable agricultural conditions. 

In terms of production, the size of an economy refers to the total current Rand (R) 
value of goods and services produced in that area, commonly measured in Gross 
Value Added (GVA). The structure or composition of such an economy is then 
measured by the contribution of each economic sector to the total value of goods 
and services produced. Economic growth or economic performance is subsequently 
measured by the change in total. 

Employment and its economic contribution are important considerations when 
assessing the scope of economic factors in an area. The employment profile 
illustrates the significance of different economic activities of the local population. 

Economic linkages refer to the interaction of various economies with one another, 
or various sectors within one economy. These interactions can take place in various 
manners and on various scales. Linkages are important for an economy and its 
activities to be sustainable. One economy in general cannot provide for the local 
needs and therefore needs to interact with neighbouring or nearby economies. 
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6.2.19.4 Infrastructure 

Infrastructure is a very important part of any economy. The availability of 
infrastructure such as roads, telecommunications, railways, water, and airports can 
create economic growth and development. The existence of these infrastructures 
improves linkages between the MMSEZ and the local population, and it also creates 
employment. 

6.2.19.5 Climate Factors 

The climatic factors of the study region will have a significant impact on the region’s 
ability to produce agricultural commodities and the comfort levels for tourism, 
thus, an analysis of the climate will assist in determining the impact of the 
environment on the MMSEZ operations. 

6.2.19.6 Technological factors 

Successful Special Economic Zones regimes are characterised by the provision of 
comprehensive support systems that go beyond the provision of world-class 
infrastructure and include all other key inputs to successful industrialization, such 
as strategies for the development of human capital, logistics, technology, research 
and development, business incubation and other measures for the promotion of 
small and medium enterprises. 

The advancement of technologies refers to the systematic use of scientific, 
technical, economic, and commercial knowledge to meet specific business 
objectives or requirements. Technological developments in the fields of agriculture, 
tourism and energy will potentially have direct impact on the MMSEZ, both 
presently and in the future. This subsection aims to identify current technological 
improvements in each field. 

6.2.19.6.1 Agricultural Technological Developments 

Agricultural technology developments include advancements in both primary and 
secondary production of commodities, including: 

• Indoor Vertical Farming - Indoor vertical farming can increase crop yields, 
overcome limited land area, and even reduce farming’s impact on the 
environment by cutting down distance travelled in the supply chain. 

• Farm Automation - technology that makes farms more efficient and 
automates the crop or livestock production cycle, using robotics innovation 
to develop drones, autonomous tractors, robotic harvesters, automatic 
watering, and seeding robots. 

• Livestock Farming Technology - this technology can come in the form of 
nutritional technologies, genetics, digital technology, and more. Livestock 
technology, such as Animal genomics; and Sensor and data technologies, 
can enhance or improve the productivity capacity, welfare, or management 
of animals and livestock. 
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• Modern Greenhouses - Modern greenhouses are becoming increasingly 
tech-heavy, using LED lights and automated control systems to perfectly 
tailor the growing environment. Successful greenhouse companies are 
scaling significantly and located their growing facilities near urban hubs to 
capitalize on the ever-increasing demand for local food, no matter the 
season. 

• Precision Agriculture - New precision agriculture companies are developing 
technologies that allow farmers to maximize yields by controlling every 
variable of crop farming such as moisture levels, pest stress, soil conditions, 
and micro-climates. By providing more accurate techniques for planting and 
growing crops, precision agriculture enables farmers to increase efficiency 
and manage costs. 

• Blockchain - Traceability is critical for the food supply chain. Blockchain's 
capability of tracking ownership records and tamper-resistance can be used 
to solve urgent issues such as food fraud, safety recalls, supply chain 
inefficiency and food traceability in the current food system. Blockchain’s 
unique decentralized structure ensures verified products and practices to 
create a market for premium products with transparency. 

• Artificial Intelligence - Remote sensors, satellites, and UAVs can gather 
information 24 hours per day over an entire field. These can monitor plant 
health, soil condition, temperature, humidity, etc. The idea is to allow 
farmers to gain a better understanding of the situation on the ground 
through advanced technology (such as remote sensing) that can tell them 
more about their situation than they can see with the naked eye. 

• Smarter packaging and less waste - modified atmosphere packaging (MAP) 
as a means to preserve and extend the shelf life of fresh produce. Through 
MAP technology, the atmospheric air inside a package is substituted with a 
protective gas mix that keeps the product fresh for longer periods of time. 

The abovementioned technological developments will have an impact on the 
volume of available raw inputs for agro-processors based at the MMSEZ as more 
efficient farming techniques and technologies will increase yields. Technologies, 
such as blockchain and MAP, will improve the quality of produce in the down-
stream supply chain, ensuring greater quality product offerings. 

6.2.19.6.2 Tourism Technological Developments 

The tourism industry relies heavily on the exposure of key points of interest to 
attract tourist. Advancements in communication technologies will provide 
businesses, and potential visitors, more access to information for greater channels 
of communication, including: 

• Mobile Technology - The cell phone has become our tour guide, travel 
agency, best restaurant locator, map, and more. It is by our side during the 
entire purchase journey. In fact, according to TripAdvisor, 45% of users use 
their smartphone for everything having to do with their vacations. 

• Augmented Reality - Augmented reality (AR) or virtual reality (VR) have also 
entered the travel world, and the truth is that it’s a trend due to all the 
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possibilities they can offer. Companies use it to show users a cabin on a 
cruise ship or transport them, for a few seconds, to the Great Wall of China. 
It’s possible to “teleport” ourselves to the most remote corners of the globe 
without getting off the couch. 

• Internet of Things (IoT) - The Internet of Things (IoT) promises to bring 
significant updates to the tourism industry. They include integrating sensors 
connected to the Internet inside items like cars, suitcases, buildings, and 
more. In fact, Spain’s Hotel Technology Institute (Instituto Tecnológico 
Hotelero, or ITH) affirmed that the Internet of Things “is going to be the 
major transformative factor in the personalization of the customer 
experience over the next few years.” 

• Virtual Assistants -the virtual assistants, such as Apple Inc.’s Siri, that meet 
all our needs. IBM recently launched Watson Assistant, an AI-powered 
virtual assistant that creates an interactive and personalized experience for 
consumers. This is open technology that firms can employ and adapt to their 
needs. 

• Big Data - Businesses use information about their guests to figure out what 
is the best target for marketing campaigns. Primarily, they examine their 
database to look at the amount spent, the reason for the trip, the country 
of origin and cross-checks this information with public data from 
government sources to develop the most appropriate customer profile and 
achieve a higher success rate. This way, they make a better segmentation 
for their campaigns to increase their efficacy and optimize the investment 
required for these campaigns. 

• Blockchain - Although it is mainly associated with finance, it also appears 
that it can impact travel. While there has not been that much 
experimentation with it, it is possible that it will be useful in identifying 
passengers at the airport, guaranteeing transparency in tourists' opinions, 
and easy and secure payments. 

• 5G - Travel technology becomes all the more powerful with help from 5G 
networks. It promises much faster loading and downloading speeds, wider 
coverage, and more stable connections. Beyond downloading content 20 
times faster than before, 5G allows us to develop and deploy technology 
that 4G limited us. That means the connection between smart devices will 
be more efficient and we will be able to start to truly enjoy the Internet of 
Things (IoT). Immersive tourism where technology turns travellers into the 
experience’s protagonist, will be a reality. Plus, augmented reality (AR) or 
360° video will be more universal and accessible. 

 
The new developments in communication technology will have a significant 
impact on the tourism industry, specifically regarding the MMSEZ, as the various 
technologies may be utlised to increase the reach of MMSEZ’s tourism 
marketing, as well as improve the access to information about the surrounding 
key attractions. 
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6.2.19.6.3 Energy Technological Developments 

In the search for cleaner fuel alternatives to fossil fuels, the development of energy 
technologies has progressed rapidly in recent years. The use of fossil fuels gained 
prominence as it was cheaper to extract and develop than renewable energy, but 
has a significant impact on the environment, due to pollution, and extensive use 
resulting in the depletion of reserves. 

Major developments in energy technology include Wind-, Hydro-, Solar- and 
Nuclear Energy Production, with advancements in Battery Storage capacities. The 
focus on efficient energy also stems to the design of production facilities and 
processes to maximise the efficiency of energy usage, with modern factories 
implementing closed systems where energy is recycled throughout the production 
process. 

The numerous developments in the sources of energy gives rise to the potential for 
the MMSEZ to produce energy for its tenants, thus avoiding challenges currently 
experience from the national grid, such as load-shedding. The impact of a more 
consistent energy source, such as the planned solar energy farm at the north 
MMSEZ site, will improve the productivity of the MMSEZ, as well as reduce the costs 
of energy consumption. 

6.2.19.7 SWOT Analysis 

It is important to consider the potential strengths, weaknesses, opportunities, and 
threats that will impact the MMSEZ and the economy on the study region. The 
following factors should be considered: 

6.2.19.7.1 Strengths 

• The SEZ is strategically located to accelerate and consolidate economic 
integration within the SADC. 

• The MMSEZ (North) is located close to the Beitbridge Border Gate which is 
the second biggest port of entry in South Africa, and a gateway to other 
SADC countries. 

• The MMSEZ is strategically located in the Vhembe DM, which is endowed 
with mineral resources. 

• The central location of the MMSEZ (South) is in proximity to significant 
agricultural areas. 

• The MMSEZ is located next to a railway, which enables bulk transport 
domestically and abroad. 

6.2.19.7.2 Weaknesses 

• A technical recession had a negative impact on the growth and development 
of the provincial economy. 

• Illegal mining continues to impact negatively on the province’s economy 
and investor confidence. 

• The lack of diversity in the economic sectors results in extreme reliance on 
few economic sectors. 
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• The introduction of new manufacturing facilities, with certain development 
benefits, will create unfair competition with current local businesses 

6.2.19.7.3 Opportunities 

• The MMSEZ had managed to attract investment of up to R150 billion to the 
province. 

• The MMSEZ is intended to accelerate economic growth, development, and 
job creation. 

• The MMSEZ will stimulate the secondary sector directly through 
manufacturing and the primary and tertiary sectors as an important link in 
the supply chain. 

• The economic stimulation of the MMSEZ will create job opportunities in the 
primary and secondary sectors, specifically agriculture and manufacturing. 

6.2.19.7.4 Threats 

• The Coronavirus is expected to take a lasting toll on the national economy 
and the provincial economy. 

• The recent coal-driven threats have had an impact on water security 

• Significant changes in the low annual rainfall of the region may result in 
insufficient inputs for agro-processing, which will negatively impact the 
MMSEZ 

6.2.19.8 Lessons learned from other SEZs 

South Africa needs to utilise SEZs to transform the country’s economic prospects. 
It is therefore important that the approach to development should be quite 
differently from the ineffective IDZ strategy. Successful SEZs must do more than 
offer an investment proposition that is marginally better than what is available 
outside the zone and as evident from countries such as China, the success of the 
country across different levels requires that SEZs be globally competitive. If South 
Africa is to deliver on the promise of SEZs, the country’s new approach will need to 
embrace some key lessons from international experience, which include the 
following: 

Special Economic Zones (SEZ) must be distinct - Successful SEZs offer investors 
something significantly different from what is available in the rest of the economy. 
Precisely what an SEZ offers, and how this differs from conditions elsewhere, 
depends on the goals of the country’s SEZ programme. International evidence 
indicates that SEZs are most successful when they are targeted toward particular 
industries and offer concrete solutions to the challenges faced by those industries. 

Global competitiveness is key - South Africa’s SEZs need to be globally competitive. 
Investors, particularly foreign investors, choose SEZs for different reasons. Most 
consider the location, market access and logistics; others consider wage levels and 
labour market practices, and others take into account access to skilled labour or a 
favourable regulatory environment. 
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The country’s economy needs to support SEZs - the extent to which SEZs can 
function effectively and benefit the economy as a whole depends on wider 
economic conditions. The more business friendly the surrounding environment, the 
more potential an SEZ has to stimulate economic activity both within and outside 
of the zone. Factors such as the exchange rate and availability of skilled workers are 
important in creating support and stability for SEZs. 

SEZs should support local businesses - Although it is widely believed that 
multinationals invest in SEZs in order to take advantage of cheap local labour, most 
FDI (including investments in SEZs) is in Medium-skill industries. SEZs can tailor their 
offerings to specific sectors and subsectors across the industrial spectrum. The key 
is to ensure that the zones help address whatever constraints limit the growth of 
those sectors elsewhere in the economy. Where mass unemployment is a problem, 
SEZs should focus on addressing the needs of labour-intensive industries. 

SEZs require political commitment from the different levels of government - 
Effective SEZ policies and operations require the coordination of a number of 
government departments. Generally, from the national level to local level, 
government must be committed to making SEZs work, if only because the zones 
will require government entities to do some things differently from how they do 
them everywhere else. Achieving this requires strong leadership and high levels of 
political oversight, often for a sustained period. 

6.2.19.9 Tourism sector analysis 

South Africa’s tourism sector is regarded a key economic and growth enabler 
labelled as one of the world’s fastest growing leisure and business travel 
destinations. With its significant contribution to the local and global economy. 
South Africa’s tourism sector focus on providing visitors with a unique range of 
natural beauty, wildlife, cultural heritage, and adventurous activities suitable for 
diverse tourism preferences and experiences. 

Furthermore, South Africa’s tourism sector continuously enables growth in terms 
of job creation, social inclusion, services exports, foreign exchange earnings and 
sustainable transformation. For the purpose of this report, this section will focus 
on the Limpopo province’s tourism sector to create a better understanding of the 
sector’s performance and offerings. The purpose of this section is to elaborate on 
the focus areas of the impact analysis to establish to what extent the tourism sector 
of the area will be influenced by the Musina-Makhado SEZ. 

6.2.19.9.1 SEZ Impact on Surrounding Tourism Activities 

Due to the strong conservation characteristics in the Limpopo Province, main 
tourism impacts of the SEZ development will focus on visual and environmental 
constraints. Natural resources in the area boast tourism development and should 
be thoroughly considered throughout different phases of the SEZ development. 
The sensitivity level of a landscape is an indication of the ‘degree to which the 
landscape can accommodate change from a particular development, in this case 
the Musina-Makhado SEZ, without damaging` its character’.18 
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Landscapes with high level sensitivity would be one that is greatly valued for its 
aesthetic appeal and/or have ecological, cultural, or social significance through 
which it contributes to the inherent character of the visual resource. Therefore, the 
primary goal of the visual assessment is to identify areas or features of scenic value 
and sensitive landscapes surrounding or forming part of the SEZ’s sites. The table 
below describes the sensitivity levels of landscapes and the development potential 
thereof. 

Table 6-164: Sensitivity Levels of Surrounding Tourism Activities 

Sensitivity 
Level 

Interpretations 

Very High Tourism resources that are visually sensitive areas with major 
constraints including protected areas, heritage sites, scenic 
routes, and other sensitive receptors. Development in and 
around these areas carries a very high risk of negatively 
impacting sensitive landscape features. Thus, development in 
these areas is strongly discouraged and viable alternatives 
should be investigated where possible. 

High High sensitivity areas include those comprising of complex 
terrain with high topographic diversity and landscape, high 
level of landscape and scenic constraints and proximity to 
game reserves and other sensitive areas. Development in 
these areas carries high risk of impacting sensitive landscape 
features. Thus, development in these areas is discouraged and 
viable alternatives should be investigated, where feasible to 
do so. Mitigation measures may also be available or identified 
to reduce the level of potential negative impacts. 

Medium Medium sensitive areas are characterised by moderately 
complex terrain with some topographic diversity and 
landscape observation, medium landscape scale and texture, 
moderate level of landscape and scenic constraints, and 
intermediate proximity of protected and sensitive areas. 
Development in these areas carries moderate risks of 
impacting sensitive landscape features. As such, development 
in these areas may be limited or impacts can be reduced 
through mitigation measures. 

Low Low sensitivity areas are those with relatively even terrain, 
flat to gently rolling topography and slopes, large expansive 
landscape scale and coarse-grain texture, few landscape and 
scenic constraints, absence of protected areas and a few 
sensitive areas and transformed or degraded land. 
Development in these carries low risks of impacting sensitive 
landscape features.  
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Tourism activities that are not driven by responsible measures will cause 
destruction to the natural resources situated in the area. It is important to ensure 
that maximum benefits are gained from the development of the SEZ, while the 
visual and aesthetic quality of the area remains unharmed and protected. The 
features listed above were identified as relevant tourism activities in the 
surrounding area. Furthermore, sensitivity levels according to each identified 
feature were evaluated, as tabulated below. It is important to note that one 
sensitivity table was developed for both SEZ sites to align with tourism specific 
features. 

Table 6-165: Sensitivity Features and Sensitivity Level 

 

Sensitivity Feature 

Sensitivity 

≤1km ≤2km ≤5km ≤10km ≤20km Mor
e 

Cultural Landscapes High High Medium Low Low Low 

Heritage Sites Very high Very High Medium Low Low Low 

Historical Towns High Medium Medium Low Low Low 

Other Towns High Medium Low Low Low Low 

Scenic Routes Very High High Medium Low Low Low 

National Roads Very High High Medium Low Low Low 

Main Roads Very high High Medium Low Low Low 

Rail Ways/Airports Very High High Medium Low Low Low 

Major Rivers Very High Very High High Mediu
m 

Low Low 

Water Bodies; dams, 
wetlands, 
pans 

Very High Very High High Mediu
m 

Low Low 

National Parks Very High Very High High Mediu
m 

Low Low 

Nature Reserves Very High Very High Very High High Mediu
m 

Low 

Private Reserves and 
Game Farms 

High High Medium Mediu
m 

Low Low 
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Mountain Catchments Medium Medium Low Low Low Low 

Accommodation and 

Restaurants 

Very 

high 

Very 

High 

High Mediu
m 

Low Low 

Adventure Activities Very High Very High High Mediu
m 

Low Low 

Recreational Activities Very High Very High High Mediu
m 

Low Low 

Other Low Low Low Low Low Low 

 

As depicted from the table above and aligned with the main tourism resources and 
activities in the region, heritage, natural and cultural features can be negatively 
affected by the SEZ development due to its high aesthetic value, while other 
tourism activities may be influenced less by identifying and implementing 
mitigation measures. Even though many visitors will see the development and 
operations of the SEZ as an eye-sore and disturbance (where applicable), others 
may see this as continuous development, progress, and economic growth, which 
can attract investment opportunities to the area. 

6.2.19.10 Impact on Surrounding Tourism Activities 

A vast and diverse number of tourism activities and product offerings are available 
in the Limpopo province, and more specifically, the Vhembe District. The district is 
known for its rich natural and cultural heritage. The Musina-Makhado SEZ identified 
two sites both located within the Vhembe District Municipality. Furthermore, the 
Musina-Makhado SEZ creates economic growth, unlock investment, develop skills 
and employment opportunities for the region and province. 

However, it is important to consider the nature of the region’s tourism resources 
and its sensitivity to these SEZs activities. This section will focus on the surrounding 
tourism activities situated in proximity of the two SEZ sites to consider the impact 
the SEZ will have on tourism sensitive areas. The two sites will be elaborated on 
separately due to its different locations within the region.  

6.2.19.10.1 Northern Site 

 

As previously mentioned, the first site of the SEZ is in the Musina Local Municipality, 
situated on the farm Antonvilla. This site is referred to as the North site. The 
location of the site is approximately 8.73km from the town of Musina and in 
proximity of the Zimbabwe border. The site is thus located close to those tourism 
offerings located in and around the town. Some of the accommodation 
establishments located next to or close to the N1, lies approximately between 5km 
and 10km from the site. The table below illustrates the tourism offerings in 
proximity of the SEZ site, the distance between the site and tourist activities and 
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the impact on these tourism activities according to sensitivity levels. It is important 
to note that the below mentioned tourism activities and offerings may differ from 
those mentioned in the Tourism Overview due to the specific location of the SEZ 
site. 

Table 6-166: North Site Impact 
 

Type of 

Activity/Offering 

Tourism 
Tourism Activity/Offering Distance Impact 

Accommodation 

Establishments 

Old Mine Guesthouse 5.16km Medium 

Musina Lodge 5.21km Medium 

Restaurants 
Altra Cosa 5.94km Medium 

Chicargo 5.76km Medium 

Religious Establishments Musina Islamic Centre 5.11km Low 

National Roads N1 7.65km Low 

Airports/Rail Ways 
Messina Airport 27km Low 

Mupani Raliway (Musina) 5.64km Low 

 
 
 

 
Nature Reserves/Game 

Reserves/Conservation 

Areas/Lodges 

Musina Nature Reserve 9.1km High 

Baobab Tree Reserve 8.8km High 

Sheldrake Game Ranch 29.4km Low 

Mopani Bush Lodge 64km Low 

Dongola Ranch 43.2km Low 

Mapungubwe National Park 76.8km Low 

Venetia 

Reserve 

Limpopo Nature 75.5km Medium 

Maremani Nature Reserve 21.4km Medium 

The Herd Reserve 8.6km Medium 

 
 

Adventure Activities 

Riebelton Safaris 3.5km High 

Vhembe Trails Camp 72.1km Low 

Leeudraai 

Lodge 

Safaris Limpopo 9.6km Medium 

Type of Tourism 

Activity/Offering 
Tourism Activity/Offering Distance Impact 

Water bodies Limpopo River 21km Low 

Recreation Activities 
Musina Mall 5.4km Medium 

Messina Golf Club 7.5km Medium 

Source: Google Earth, 2020 
As seen from the above table, the majority of tourism activities in proximity of the 
Northern SEZ site are nature-based, including nature reserves, game ranches, 
national parks and lodges. Other recreational activities and accommodation 
establishments located in Musina will also form part of surrounding activities, 
however the above mentioned are only those identified closest to the site.  
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6.2.19.10.2 Southern Site 

The second site of the SEZ is referred to as the South site. Located close to the 
Mopani railway station and the N1 national road, the site is at the border of both 
Musina and Makhado Local Municipalities. This SEZ site is located within the 
Nzhelele Nature Reserve. The table below illustrates the surrounding tourism 
activities and offerings located close to the Southern site, the distance between the 
site and tourist activities and the impact of the SEZ according to sensitivity levels. It 
is important to note that the below mentioned tourism activities and offerings may 
differ from those mentioned in the Tourism Overview due to the specific location 
of the SEZ site. 

Table 6-167: Southern Site Impact 

Type of Tourism 

Activity/Offering 

Tourism Activity/Offering Distance Impact 

 

 

 

Accommodation Establishments 

Aloe Inn 22.3km Low 

Magorgor Safari Lodge 21.8km Low 

Plaas Guesthouse 47.3km Low 

The Ultimate Guesthouse 34.6km Low 

Clouds End Hotel 37.9km Low 

Camp Africa 37.5km Low 

Harnham Guesthouse 35.3km Low 

National Roads/Toll Gates Baobab Toll Plaza 15.9km Low 

N1 19.7km Low 

Main Roads R525 8.2km Low 

 

Airports/Rail Ways 

Musina Railway Station 8km Low 

Tshipise Airport 30.1km Low 

Louis Trichardt Airport 65.9km Low 

 

 

 

 

 

Nzhelele Nature Reserve 8.5km High 

Honnet Nature Reserve 29.5km Low 

Nwanedi Nature Reserve 50.5km Low 

Fundudzi Falls 47.9km Low 

The Hole Forest 49.5km Low 
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Type of Tourism 

Activity/Offering 

Tourism Activity/Offering Distance Impact 

 

Nature Reserves/Game 
Reserves/Conservation 
Areas/Lodges 

Mandadzi Waterfall 42.8km Low 

Entabeni State Forest 51.1km Low 

Hangklip Forest Reserve 37.6km Low 

Madi A Thavha Mountain Lodge 41.7km Low 

Buzzard Mountain Retreat 39km Low 

Leshiba Wilderness 49.1km Low 

Bergpan Resort 66.7km Low 

Happy Rest Nature Reserve 42.8km Low 

Mashovhela Lodge 30.5km Low 

 

Culture and Heritage 

Wyllie’s Poort 28.4km Low 

Schoemansdal Museum 44.2km Low 

Buysdorp 67.3km Low 

Adventure Activities Tokwe Safaris 19.5km Low 

 

 

Other Towns 

Mudimeli 28.9km Low 

Manyii 33.4km Low 

Maangani 50.7km Low 

Makushu 41km Low 

Louis Trichardt 60.6km Low 

Source: Google Earth, 2020 

As depicted from the table above, it is clear that the South site of the SEZ is mainly 
surrounded by nature-based activities, similar to the North site and the overall 
region. It is important to note that the Nzhelele Nature Reserve will directly be 
impacted by the SEZ due to its location.  

6.2.19.11 Impact Assessment 

Table 6-168: Potential SEZ Impacts on Tourism Activities 

 Summary of Implications and 
Mitigation 

Assessments of Impacts 
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 Potential Impacts  

Mitigation 

Significance 
Before 
Mitigation 

Duration Significance 
After 
Mitigation 

Reason for 
Identifying Impact 

Em
p

lo
ym

e
n

t 
C

re
at

io
n

 

 

 

 

 

New job 
opportunities 

Offer 
employment 
opportunities to 
local communities 
first 

 

 

 

 

Low 

 

 

 

 

Long Term 

 

 

 

 

Medium 

Employment 
creation is vital for 
improved 
livelihoods within 
the community and 
serves as one of the 
major 

benefits of SEZs 

 

 

 

The influx of people 
in the region         will 

create 
 a 
greater demand
 for 

goods and services, 
which stimulates the 
economy 

 

 

Encourage 
purchases of 
construction and 
other materials 
from small and 
emerging 
businesses within 
the area (where 
possible) 

 

 

 

 

 

 

 

 

Medium 

 

 

 

 

 

 

 

Long Term 

 

 

 

 

 

 

 

 

High 

It is important to 
consider the 
increase in demand 
for goods and 
services when an 
increased number of 
people stay in a 
certain area. 

Income can be 
generated if 
purchases of 
materials are made 
locally 

   

Income 

   Land-use income 
generated will 
create supportive 
host community 
perceptions and 
enhance the 
livelihoods of 
applicable 

landowners 

Income will be generated from    

generated lease    

from the lease 

agreements 

agreements will 

benefit the 

Low Long 

Term 

High 

for land-use livelihood of    

purposes local    

 landowners    

N o i s e
 

 

Throughout 

   

 

 Due to the high 
number of 
protected and 
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the    

 

Medium 
Term 

 natural resources in 
the area, noise will 
disturb tourists 
visiting destinations 
in proximity 

construction    

and operations None High N/A20 

phases, noise    

levels are likely    

to be high    

D
e

p
le

ti
o

n
 o

f 
V

al
u

ab
le

 

Infrastructure     Due to the 

development     region’s rich 

put pressure     heritage and 

on natural 

resources 

None High Long 

Term 

N/A natural 

resources it is 

found in the     important to 

surrounding     ensure 

area     responsible 

activities are  Infrastructure     

development     encouraged 

might be close     throughout all 

to heritage     phases of the 

sites which 

causes a 
None High 

Long 

Term 
N/A 

SEZ and where 

possible. 

reduction in its      

environmental      

and aesthetic      

value      

W a t e r R e s o u r c e s 

An influx  of 

people and 

operational 

activities will 

put  pressure 

on the current 

water shortage of 

the area 

Identify 

alternative 

water bodies 

to reduce the 

additional 

demand for 

water from 

local  

municipalities 

 

 

 

 

 

High 

 

 

 

 

 

Long 

Term 

 

 

 

 

 

Medium 

A major water 

shortage already 

exists within the 

province and 

local people will 

increasingly be 

affected by extra 

water demand 
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Water quality can

 be 

affected by the 

release of 

contaminants, 

run-off from 

waste body 

Properly 

design 

containment 

with required 

storm water 

infrastructure 

to prevent 

run- off into 

the 

environment 

 

 

 

 

High 

 

 

 

Short 

Term 

 

 

 

 

Low 

The reduction of 

water quality is 

dangerous to the 

health and 

livelihoods of 

local  

communities 
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Construction 

   

 

 

 

 

 

Short 

Term 

 Even though 

construction 

activities are 

short-term, 

land  

degradation 

can have long- 

term 

consequences 

for the quality 

of natural 

resources 

activities    

increase    

pressure put None High N/A 

on resources    

and    

landscapes    

  

 

 

 

Erosion 

 

 

 

 

None 

 

 

 

 

High 

 

 

 

Long 

Term 

 

 

 

 

N/A 

Trampling and 

walking the same 

routes causes 

erosion within 

natural 

landscapes and 

damage 

biodiversity 

A
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o

llu
ti

o
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Air quality is 

affected by 

transportation 

, waste 

disposal and 

construction 

activities 

 

 

 

Ensure all 

activities align 

with 

legislative 

limits to 

reduce the 

impact on air 

quality 

 

 

 

 

 

 

High 

 

 

 

 

 

Long 

Term 

 

 

 

 

 

 

Medium 

Transport by air, 

road, and rail 

increase air 

pollution along 

with storage, 

treatment and 

disposal of 

waste that 

entails strong 

chemical 

odours 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 833 of 996 

 

Se
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Improper Waste 

Disposal can 

have an impact on 

the quality of

 the 

environment 

 

Implement 

measures 

and 

evaluate 

managemen

t 

procedures 

regularly 

 

 

 

 

Medium 

 

 

 

Long 

Term 

 

 

 

 

Low 

Improper waste 

disposal can 

affect the 

natural 

environment 

such as rivers, 

scenic areas, and 

roadsides 
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Re-zoning, 

infrastructure, 

roads, housing, 

parking, service

  areas 

and waste 

disposal   can 

affect  the 

visual 

attractiveness of

 a tourist 

destination 

 

Identify 

sensitive 

receptors, 

conduct a 

visual impact 

study and 

design 

facilities in a 

way that 

links with the 

area’s visual 

qualities 

(where 

possible)22 
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Short 

Term 

 

 

 

 

 

 

 

 

Low 

Aesthetic 

pollution is 

important to 

consider due to 

the changes in 

pristine 

landscape of the 

area through 

waste body, 

dust emissions, 

heavy vehicle 

traffic and 

industrial 

infrastructure 

 

 

 

Facilities for waste 

disposal alter

 the 

perceptions of an 

area 

Proper 

implementati

o n and 

procedures of 

waste will 

reduce the 

impact it has 

on visitor 

perceptions 

 

 

 

 

 

Medium 

 

 

 

 

 

Long 

Term 

 

 

 

 

 

Low 

Tourist 

perceptions 

might be 

affected by the 

decrease in 

visual quality 

and scenery 

due to waste 

management 

facilities 

Lo
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f 

H
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s 

The removal of 

vegetation, 

disposal facilities

 and 

the construction 

of buildings will 

affect  the 

area’s biodiversity 

 

 

The site 

layout was 

designed to 

avoid 

wetlands and 

areas with 

high 

conservation 

 

 

 

 

 

High 

 

 

 

 

 

Short 

Term 

 

 

 

 

 

Low 

Due to the 

area’s rich 

natural and 

heritage 

resources, loss 

of habitation 

will negatively 

impact its 

biodiversity D e f o r e s t a t i o n
 

     Forests forms 
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Construction     part of the 

activities and     pristine 

the     landscapes and 

establishment 

of buildings 
None Medium 

Short 

Term 
N/A 

have an 

important 

can require     purpose in 

clearing of     nature and 

forested lands     oxygen 

     provision 

Tr
af

fi
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     Increase in 

     infrastructure 

Upgrading of     degrades land 

the N1 and     and can affect 

R525 roads will     or damage 

lead to an 

increase of 
None High 

Long 

Term 
N/A 

surrounding 

natural 

vehicles     resources 

accessing the     important to 

area     the area’s 

     tourism 

     features 

Lo
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Increased use 

 

 

 

Make use of 

solar 

alternatives 

and smart 

appliances 

where 

possible 

   Load shedding 

due to high uses 

of electricity will 

affect the 

service delivery 

and operations 

of         

accommodatio n           

establishments, 

restaurants, etc 

of electricity    

due to SEZ    

activities can 

lead  to 

increased   and 

 

Medium Long 

Term 

 

Low 

regular load    

shedding    

schedules    

H
e

al
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ks
 

 

 

 

Inhalable 

chemicals and 

odours  can 

cause health 

risks 

 

 

 

 

 

None 

 

 

 

 

 

Medium 

 

 

 

 

Long 

Term 

 

 

 

 

 

N/A 

 

It is important 

to consider the 

health and 

livelihoods 

quality of 

surrounding 

inhabitants 

Source: Urban-Econ Development 
Economists, 2020 
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The table above highlights the impact the SEZ will have on surrounding tourism 
activities, landscapes, and destinations. It is important to take these potential 
impacts into account prior to the SEZs establishment. Furthermore, it is important 
to note that the SEZ sites are in proximity of various nature reserves, activities and 
towns comprising of tourism offerings. The SEZ will benefit the region’s economic 
growth, create employment opportunities, and attract investors to the area. 
Therefore, it is important to take sensitive landscapes and receptors into account 
to ensure sustainability and strong relationships with host communities. 

6.2.19.12 MMSEZ Impact on Available Water Resource 

The proposed SEZ falls within the Limpopo Water Management Area and the Sand 
Sub-Water Management Area, within a river National Freshwater Ecosystems 
Priority Area (NFEPA). The SEZ site also falls within primary drainage region A of the 
Limpopo Water Management Area and Quaternary drainage regions A71K and 
A80F. As a result of the low rainfall in the Vhembe District, the nature of the 
location of the MMSEZ South Site imposes potential critical strain on the available 
water resources required by local agriculture. 

As part of the Limpopo Department of Water and Sanitation’s preliminary studies, 
a water source of 80 million m³ in Zimbabwe was identified that is not currently in 
use, making Zimbabwe a potential water supply source. A cross border water 
transfer from Zimbabwe will require an international water user agreement. This 
water source will relieve some of the deficit, although, in the best-case scenario of 
a deficit of 34 million m³ p.a., there will be a 46 million m³ p.a. surplus, considering 
all other interventions are successful and no significant changes in water supply due 
to drought or increased demand in water from other developments. 

As part of the scoping study, a number of alternative bulk water sources have been 
investigated, such as treated sewage effluent from Musina/Makhado towns, buy-
out of irrigation rights and increasing the height of the Nzhelele Dam wall. The high-
water requirements of the MMSEZ will reduce the volume of water available for 
irrigation farmers on the Nzhelele River, which will impact approximately 3 000 
hectares of potential high value crop production. 

A reduction of cultivation activities on Vhembe will have a significantly negative 
impact on food security, as the agriculture sector is already restricted due to limited 
available water resources. The financial impact of water shortages on the 
agriculture sector in Vhembe may cripple the agriculture economy of the region. 
For example, if the total affected area is planted with Tomatoes, at a yield of 45 
tons per hectare and the price is R5 671/ton, the agriculture sector will lose an 
estimated R765, 59 million in annual revenue. 

The supply of water to satisfy the high demand may be sourced from neighbouring 
regions, through piping water from river and dam systems, and water recycling. The 
MMSEZ must therefore identify alternative measures to minimize the impact of 
water usage on the local farming communities that are vital for food security. 
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6.2.19.13 SEZ Impact on Surrounding Agricultural Activities 

The new MMSEZ development will be placed on land currently utilized by 
agriculture, and therefore the sites will have a direct impact on the agricultural 
productivity of the land. This subsection aims to identify the direct impact the 
industries operating within the site will have on the surrounding agricultural 
activities. 

The MMSEZ South Site will is situated on an undeveloped property that has an area 
of approximately 3 500 ha, along the Southern banks of the Limpopo River and the 
Western Bank of the Sand River The property, Antonvilla Farm, as marginal grazing 
capabilities, although the most significant agricultural impact at the site will be the 
experienced by downstream irrigation farms due to abstraction. 

Sporadic cultivation occurs on the southern banks of the Limpopo River. The 
majority of cultivation consists of irrigated activities which rely heavily on water 
from the Limpopo River. If the available water resources are utilized by the SEZ, 
approximately 2 000 ha of cultivation land may be lost. 

The introduction of the metallurgy cluster at the MMSEZ South Site will have a 
potentially substantial impact on the food security in the Makhado LM, as well as 
in the Mutale LM. As discussed in the previous section, mining and metallurgy 
require large volumes of water during operations, and as such these operations 
would ideally be located on coal reserves near a water source, where cultivation 
currently occurs. 

The MMSEZ would stimulate the mining sector in the Musina, Mukhado and Mutale 
LM’s which would attract miners to the region. Most of the significant cultivation 
regions north of the Soutpansberg mountains are located along rivers with 
approximately 20 940 ha within potential coalfields. 

The introduction of new mines in these regions has the potential to encroach on 
the current agricultural activities, which may decimate cultivation along the rivers, 
as well as downstream cultivation which requires water from the river for irrigation. 
The mining of the coalfields within the Vhembe district has the potential to 
negatively impact approximately 689 000 ha of livestock and wildlife grazing lands 
in the following ways: 

• Decimation of grazing land due to the extraction of all the available coal 
through open cast mining. 

• Air pollution as a result of the burning of fossil fuels during mining 
operations and processing 

• Fresh water supply required for agriculture may be affected by 
contaminated water lost into rivers and ground water reservoirs. 

If the water treatment plants are successful in decontaminating the water to quality 
levels suitable for agriculture, there will be an increase in agriculture activities 
downstream, due to the increase in water supply. In the scenario where the water 
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discharged is contaminated, the risk of poisoning all types of agricultural 
commodities downstream may decimate farming. 

6.2.20 OCCUPATIONAL HEALTH AND SAFETY 

6.2.20.1 Anticipated Occupational Health Risks of the Manufacturing Plants 

6.2.20.1.1 Thermal Power Plant  

Occupational health hazards, risks and mitigation measures during construction, 
operation, and decommissioning of thermal power plants are similar to those at 
other large industrial facilities. These hazards can primarily include Non-ionizing 
radiation, Heat, Noise, Confined spaces, Electrical hazards, Fire and explosion 
hazards, Chemical hazards. Thermal plants are complex and involve various 
hazardous areas and processes. Exposure to dust containing free crystalline silica 
quartz which may also be present in fine and coarse fly ash, limestone in power 
plants that used the flue gas desulphurization (FGD) systems. Coal is the primary 
fuel in coal-fired power stations and coal presents a critical health hazard since it is 
associated with coal workers pneumoconiosis and silicosis. Pulverized fuel leaks in 
power plants are common either due to aging of mills or poor workmanship in 
newer power plants. These have been seen in the newly built coal-fired power 
plants in South Africa. These leaks have a potential to expose workers to coal dust. 
Workers at the coal stockyards are also at risk especially when control measures 
such as dust suppression systems in conveyor belts, chutes and silos are not in 
place. Lime handling plants can also present a dust problem if dust suppression 
systems are not in place. Areas such a furnace, fans, and oil burners can also present 
a risk of heat stress while cooling towers and work done in tanks during winter can 
present a cold stress challenge. Occupational exposure to heat can also occur 
during operation and maintenance of combustion units, pipes, and related hot 
equipment. Noise sources in coal-fired power plants include the turbine generators 
and auxiliaries; boilers and auxiliaries, such as pulverizers; diesel engines; fans and 
ductwork; pumps; compressors; condensers; precipitators, including rappers and 
plate vibrators; piping and valves; motors; transformers; circuit breakers; and 
cooling towers. Noise one of the primary and common occupational hazards in 
many industries and can in worst-case scenarios result in noise-induced hearing 
loss for those workers or group of workers over-exposed to it.  

Flue gases such as carbon monoxide, sulphur dioxide and nitrous oxides can also 
present health problems to workers. Combustion facility workers may have a higher 
exposure to electric and magnetic fields (EMF) than the general public due to 
working in proximity to electric power generators, equipment, and connecting 
high-voltage transmission lines. Chlorine gas is usually used for treatment of cooling 
tower and boiler water and although this is usually a closed system; leaks can lead 
to fatalities. 

6.2.20.1.2 Coke Plant  

Coke is a vital and largely irreplaceable component of the iron and steel production 
process. Coke is derived from coal. The carbonization of bituminous coal for the 
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production of coke generates what is known as coke oven emission. Coke oven 
emissions contain literally several thousand compounds, several of which are 
known carcinogens and/or cocarcinogens (including polycyclic organic matter from 
coal tar pitch volatiles, betanaphthylamine, benzene, arsenic, beryllium, cadmium, 
chromate, lead, nickel subsulfide, nitric oxide and sulfur dioxide). 

6.2.20.1.3 Ferrochromium Plant  

Ferrochrome (FeCr) is an iron-chromium alloy which is used to make stainless steel. 
Soil, sediment, water and air can all become contaminated with chromium through 
industrial activities. To create ferrochrome, chromite concentrate is combined with 
a reductant (coke, coal, charcoal or quartzite) in a high temperature submerged arc 
furnace or direct current arc furnace. Ferrochrome production emits air pollutants 
such as nitrogen oxides, carbon oxides and sulfur oxides (NOx, COx, SOx) and 
particulate dusts that contain heavy metals such as chromium, zinc, lead, nickel and 
cadmium. During the high temperature smelting of chromite ore, some Cr-III is 
converted to toxic Cr-VI, contaminating the dust. The human exposure pathways to 
chromium are inhalation, ingestion (swallowing) and dermal (skin) contact. 
Chromium exposure in humans and laboratory animals is known to cause cancer, 
interfere with physical development and har the skin, respiratory, reproductive, 
and digestive systems 

Inhalation: High concentrations of dusts or fumes may cause irritation. Repeated or 
prolonged exposure to various chromium compounds has been reported to result 
in ulceration and perforation of the nasal septum, irritation of the throat and lower 
respiratory tract, less commonly in gastrointestinal disturbances, blood changes, 
pulmonary sensitization, pulmonary pneumoconiosis or fibrosis, and rarely liver 
effects. 

Skin Contact: Contact with dusts or powder may cause irritation. Repeated or 
prolonged exposure to various chromium compounds has been reported to cause 
various types of dermatitis, including eczema, “chrome holes”, sensitization, and, 
in contact with damaged skin, kidney damage. These effects have not been 
reported from exposure to the metal per se. 

Eye Contact: Contact with dusts or powders may cause irritation. Repeated or 
prolonged exposure to some chromium compounds may cause conjunctivitis and 
lacrimation108. These effects have not been reported from exposure to the metal 
per se. 

Ingestion: Chromium metal is poorly absorbed by the intestinal tract. Absorption of 
sufficient amounts of some chromium compounds may result in dizziness, intense 
thirst, abdominal pain, vomiting, shock, oliguria109 or anuria110, and uraemia111, 
which may be fatal. 

 
108 Shedding tears or shedding more tears than is normal. 
109 Oliguria refers to low urine output. 
110 Anuria is defined as absence of any urine output. 
111 Uraemia is a clinical syndrome marked by elevated concentrations of urea in the blood and associated with fluid, electrolyte, 
and hormone imbalances and metabolic abnormalities, which develop in parallel with deterioration of renal function. 
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6.2.20.1.4 Ferromanganese Plant 

Ferromanganese may be produced by reducing manganese ores in an electric 
furnace with coke and adding dolomite and limestone as flux. Transportation, 
storage, sorting and crushing of the ores produce managanese dust in 
concentrations which can be hazardous. The pathological effects resulting from 
exposure to dust, from both the ore and the alloy, are virtually indistinguishable 
from those described in the article “Manganese” in this chapter. Both acute and 
chronic intoxications have been observed. Ferromanganese alloys containing very 
high proportions of manganese will react with moisture to produce manganese 
carbide, which, when combined with moisture, releases hydrogen, creating a fire 
and explosion hazard. 

Standard ferromanganese, also known as high-carbon ferromanganese, is one of 
the manganese ferroalloys smelted directly from manganese ores. In general, it is 
produced either by a blast furnace or a submerged arc furnace. The alloy is smelted 
either by high-manganese slag or discard slag practices. Lime is used to keep the 
manganese content low in slag.  

Ferromanganese causes skin and eye irritation. It may also cause allergy or asthma 
symptoms or breathing difficulties if inhaled, cancer, may damage fertility or the 
unborn child. Causes damage to the immune system and nervous system through 
prolonged or repeated exposure. In contact with water releases flammable gas. 

Acute exposure to manganese: Dust or fumes may be irritating to the mucous 
membranes. Occupational exposure to dust or fumes has been reported to cause 
upper respiratory tract problems, black mucous membrane discharge from the 
nose, and neurological damage. Metal fume fever, an influenza-like illness, may 
occur due to the inhalation of freshly formed metal oxide particles sized below 1.5 
microns and usually between 0.02-0.05 microns (DLA, 2015). Other symptoms may 
include upper respiratory tract irritation accompanied by coughing and a dryness 
of the mucous membranes, lassitude and a generalized feeling of malaise. Fever, 
chills, muscular pain, mild to severe headache, nausea, occasional vomiting, 
exaggerated mental activity, profuse sweating, excessive urination, diarrhoea and 
prostration may also occur.  

Acute Exposure (Carbon): Inhalation of dust may cause slight mucous membrane 
irritation. If sufficient quantities of manganese dust or fumes are inhaled and 
absorbed, systemic poisoning known as "manganese", a Parkinsonian-like 
syndrome may occur. It is characterized initially by anorexia, asthenia, headache, 
insomnia or somnolence, irritability, restlessness, and spasm or pain in the muscles. 
Manganese psychosis may follow with uncontrollable behaviour, unaccountable 
laughing or crying, visual hallucinations, confusion and euphoria. Sexual excitement 
followed by impotence may occur (DLA, 2015). 

6.2.20.1.5 Pig Iron Plant  

Iron is a lustrous, ductile, malleable, silver-grey metal (group VIII of the periodic 
table). It is known to exist in four distinct crystalline forms. Iron rusts in damp air, 
but not in dry air. It dissolves readily in dilute acids. Iron is chemically active and 
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forms two major series of chemical compounds, the bivalent iron (II), or ferrous, 
compounds and the trivalent iron (III), or ferric, compounds. Iron is most widely 
found in the crust of the earth, in the form of various minerals (oxides, hydrated 
ores, carbonates, sulphides, silicates and so on) 

Iron may cause conjunctivitis, choroiditis, and retinitis if it contacts and remains in 
the tissues. 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. Inhalation of excessive concentrations of iron 
oxide may enhance the risk of lung cancer development in workers exposed to 
pulmonary carcinogens. LD50 (oral, rat) =30 gm/kg. (LD50: Lethal dose 50. Single 
dose of a substance that causes the death of 50% of an animal population from 
exposure to the substance by any route other than inhalation. Usually expressed as 
milligrams or grams of material per kilogram of animal weight (mg/kg or g/kg)) 
(Lenntech, 2018). 

Pig iron is used for making steel and pure iron units. It has very high carbon content 
along with silica and another constituent of dross. Pig iron made from smelting iron 
indulges with the high amount of carbon for further processing steps. There are 
various occupational health hazards that workers can be exposed to during iron 
production. Carbon monoxide is one of these hazards and emanates or leaks from 
the tops or bodies of blast furnaces or from the many gas pipelines inside plants, 
accidentally causing acute carbon monoxide poisoning. Most cases of such 
poisoning occur during work around blast furnaces, especially during repairs. Other 
cases occur during work around hot stoves, tours of inspection around the furnace 
bodies, work near the furnace tops or work near cinder notches or the tapping 
notches. Carbon monoxide poisoning may also result from gas released from water-
seal valves or seal pots in the steel-making plants or rolling mills; from sudden 
shutdown of blowing equipment, boiler rooms or ventilation fans; from leakage; 
from failure to properly ventilate or purge process vessels, pipelines or equipment 
prior to work; and during closing of pipe valves. 

Dust and fumes are generated at many points in the manufacture of iron and steel. 
Dust and fumes are found in the preparation processes, especially sintering, in front 
of the blast furnaces and steel furnaces and in ingot making. Dusts and fumes from 
iron ore or ferrous metals do not readily cause pulmonary fibrosis and 
pneumoconiosis is infrequent. Some lung cancers are thought to be connected with 
carcinogens found in coke-oven emissions. Dense fumes emitted during the use of 
oxygen lances and from the use of oxygen in open-hearth furnaces may particularly 
affect crane operators. 

Exposure to silica is a risk to workers engaged in lining, relining and repairing blast 
furnaces and steel furnaces and vessels with refractory materials, which may 
contain as much as 80% silica. Ladles are lined with firebrick or bonded crushed 
silica and this lining requires frequent repair. The silica contained in refractory 
materials is partly in the form of silicates, which do not cause silicosis but rather 
pneumoconiosis. Workers are rarely exposed to heavy clouds of dust. 
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Alloy additions to furnaces making special steels sometimes bring potential 
exposure risks from chromium, manganese, lead and cadmium. 

6.2.20.1.6 Stainless-Steel Plant  

The main difference between stainless steel and carbon steel is the amount of 
chromium present. Unprotected carbon steel rusts readily when exposed to air and 
moisture. This iron oxide film (rust) is active and accelerates corrosion by making it 
easier for more iron oxide to form (Delta, 2019). Exposure to chromium (IV) from 
Melting, pouring and grinding of low alloy and stainless steel and chrome alloys. 
Welding. Chromate sand constituent. Chromium-VI is much more toxic than Cr-III 
because of its greater ability to enter cells and its strong oxidation potential. Both 
Cr-III and VI are respiratory and mucous irritants while Cr-VI is linked to 
occupational asthma. Chromium-VI dusts also irritate the nose, throat and lungs, 
and can cause respiratory inflammation, nosebleeds, ulceration and perforation 
(holes) in the septum (structure between the nostrils) (Mining Watch Canada, 
2012). 

6.2.20.1.7 Lime Plant 

The word ‘lime’ refers to products derived from heating (calcining) limestone. Lime 
is a calcium-containing inorganic material in which carbonates, oxides, and 
hydroxides predominate. In the strict sense of the term, lime is calcium oxide or 
calcium hydroxide (Delta, 2019). Lime is particularly effective in removing 
phosphorus, sulfur, and silica, and, to a lesser extent, manganese. Lime also has 
important uses in secondary refining of steel and in the manufacture of steel 
products. Inhaling lime dust may lead to irritation of breathing passages, coughing 
and sneezing. Limestone contains up to 40% of crystalline silica in some cases 
(Mankar et al., 2019). Lime is an important raw material for various industries, such 
as the construction industry, steel production, cement manufacturing, etc. Cement 
and steel have played a crucial role in infrastructure growth in India. From 2016–
17, cement grade limestone accounted for 97% of the total limestone production, 
followed by 2% iron and steel grade and 1% chemical grade.1 Limestone is a 
calcareous sedimentary rock mainly composed of carbonates. Calcite and dolomite 
are the major mineral components of limestone. Limestone frequently contains 
magnesium carbonate, either as dolomite or magnesite mixed with calcite, 
becoming ‘dolomitic’ or ‘magnesian’ limestone. Limestone containing a minimum 
of 45% calcium oxide is generally used in cement manufacture (Mankar et al., 
2019). 

6.2.20.1.8 Calcium Carbide Plant 

Calcium carbide, also known as calcium acetylide, is a chemical compound with the 
chemical formula of CaC2. Its main use industrially is in the production of acetylene 
and calcium cyanamide (Patnaik, 2003). Calcium carbide is produced industrially in 
an electric arc furnace from a mixture of lime and coke at approximately 2,200 °C.  

The figure below presents the material flow chart of the production. The process 
can be seen as starting with the drying of coke and production of lime from 
limestone. After that these substances are mixed and fed into the electrical oven, 
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where they under high temperatures react to form calcium carbide. The calcium 
carbide is then cooled by the surrounding air and after that crushed and sorted. 
Finally, the carbide is packaged in containers of various sizes for different types of 
consumers or fed directly into for example PVC production. China is the only major 
country using calcium carbide to produce PVC plastics (Harriman, 2005). This is 
done through the so called “acetylene route”, where calcium carbide and water 
becomes acetylene and calcium hydroxide. 

The reaction of calcium carbide with water, producing acetylene and calcium 
hydroxide, was discovered by Friedrich Wöhler in 1862. This reaction was the basis 
of the industrial manufacture of acetylene, and is the major industrial use of 
calcium carbide (Greenwood et al, 1997). In China, acetylene derived from calcium 
carbide remains a raw material for the chemical industry, in particular for the 
production of polyvinyl chloride. Locally produced acetylene may be more 
economical than using imported oil. Calcium carbide reacts with nitrogen at high 
temperature to form calcium cyanamide. Commonly known as nitrolime, calcium 
cyanamide is used as fertilizer. It is hydrolysed to cyanamide, H2NCN. 

Calcium carbide causes various health hazards like, headache, dizziness, mood 
disturbances, sleepiness, mental confusion, memory loss, cerebral oedema and 
seizures. These results indicate that fruit treatment with calcium salts not only 
affects the ripening process but also influences the aroma of the fruits. 

Calcium carbide has the potential to cause cancer and contains traces of 
phosphorus hydride and arsenic. Some early symptoms of arsenic or phosphorus 
include diarrhoea with or without blood, vomiting, thirst, weakness, burning 
sensation of chest and abdomen, irritation or burning in the eye, difficulty in 
swallowing, permanent eye damage, sore throat, ulcers on the skin, cough and 
shortness of breath. 

Stomach Upset: Carbide has an alkaline substance, an irritant which has the 
potential to erode mucosal tissues inside the stomach. This can disrupt intestinal 
functions significantly. 

Disruption of Neurological System: It has been found that carbide imitates 
acetylene gas, which can drastically impair the neurological system by inducing 
hypoxia for a prolonged period. Hypoxia is a condition that prompts low oxygen 
supply to the blood as well as tissues. Some of the symptoms of this condition 
include dizziness, headache, sleepiness, mood disturbances, memory loss, 
sleepiness, cerebral oedema, mental confusion and seizure. 

Cement is produced by mixing concrete, mortar and grout made of sand and water. 
Studies show that calcium carbide residue can successfully be used for the 
production of cement without major property changes of the cement. 

6.2.20.2 Potential Occupational Health Risks during the construction and operation phase 

The objective primary objective of an OHRA is to identify occupational health 
hazards and risks associated with projects, processes, and activities and to 
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communicate these to decision makers during the planning and permitting process. 
The occupational health hazards and risks that are anticipated to have an impact 
on the workers during the MMSEZ project are listed and rated on the tables that 
follow. The tables list occupational health hazards and risks anticipated during the 
construction and operation phases. It is expected that these will be further 
expanded and refined during the continuous and issue based OHRAs. It is also 
important to note as alluded before on this report that, in reality exposures do not 
occur in isolation but occur as mixed and the laws of nature do not categorize 
occupational health hazards into five categories of chemical, physical, biological, 
ergonomic, and psychosocial as done in this report. Also, exposures to chemical are 
usually mixed and occur together with exposures to physical, biological, and 
psychosocial stressors. This has been noted as one of the shortcomings of this 
assessment and the data presented in the following tables is presented in full view 
of this gap. 
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Table 6-169: Construction phase, chemical stressors 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

CONSTRUCTION PHASE  

CHEMICAL STRESSORS 

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 Managers 

 Supervisors  

 Engineers 

 Technicians 

 Surveyors 

 Operators 

 Bricklayers 

 General workers 

 

Risk Elimination: Automate processes and 
tasks such as brick cutting, concrete mixing, 
brick wall drilling etc. where reasonably 
practicable 
 
Substitution: Substitute silica sand or other 
substances containing more than 1% 
crystalline silica used as abrasive blasting 
materials with less hazardous. 
 
Engineering controls: 
Dust suppression using water (also with 
chemicals) bowsers, canon sprays and 
other wetting methods such as wet drilling, 
wet sweeping, and wet sawing of silica–
containing materials. 
A board fence, wind fence, sediment fence, 
or similar barrier can control air currents and 
blow soil. Mix dry cement in well-ventilated 
areas,  

Routes of exposure: Inhalation 

 

Sources of exposure: Dust can originate form 

various activities such as wind blowing, 

excavation, loading and hauling, road traffic, 

stone cutting, brick cutting, crushing, and sand 

blasting, clean up, concrete mixing, Dry 

sweeping or pressurized air blowing of concrete, 

rock, or sand dust, insulation with 

synthetic/man-made mineral fibres etc. 

 

Skin contact: cement dust and synthetic/man-

made mineral fibres 

Respirable dust 
containing free 
crystalline silica 
alpha quartz (as 
SiO2):  
 
HIGH 

At or greater than 
OEL 
(>OEL) 

 
 

A 

Total inhalable 
dust 
 
MODERATE 

At or greater than 
OEL 
(>OEL) 

 
B 

Cement dust – 
containing free 
crystalline silica, 
calcium oxide and 
trace amounts of 
chromium 
 
HIGH 

At or greater than 
OEL 
(>OEL) 

 
 
 

A 
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POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

 
Administrative controls: Limit worker 
exposure time, train workers on controls, 
hazards, and risks. 
 
PPE: Full coverall, FFP3 dust masks, 
suitable respiratory protective equipment 
such as a P, N or R 95 respirator, 
waterproof boots, alkali resistant gloves. 
 

Man-made 
mineral fibres 
(MMFs) 
 
 
 
 
 
 
MODERATE 

Between 50% and 
100% of OEL 
(>0.5–1 x OEL) 

 
 
 
 
 

B 
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Table 6-170: Construction phase, chemical stressors - continued 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

CONSTRUCTION PHASE  

CHEMICAL STRESSORS - CONTINUED 

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 Managers 

 Supervisors  

 Engineers 

 Technicians 

 Surveyors 

 Operators 

 Bricklayers 

 General workers 

 
 

 

 

 

 

Risk Elimination: Apply remote or tele-
operating where possible 
Substitution: Use electric or Hybrid diesel-
electric or machines where possible. 
 
Engineering controls: 
Use local exhaust ventilation such as 
tailpipe exhaust extraction systems and 
stack exhaust hoses, maintain diesel 
engines or diesel-powered equipment, use 
Anti-idling technology, enclosed cabs. Use 
general ventilation where possible. 
 
Administrative controls: Limit worker 
exposure time, train workers on controls, 
hazards, and risks. Idling policies, operator 
training, scheduling, and site planning. 
 
PPE: Respirators with applicable applied 
protection factors 

Routes of exposure: Inhalation 

 

Sources of exposure: Heavy machinery such 

as excavators, trucks, dozers, rollers, 

generators, etc. 

 

 

Diesel and petrol 
exhaust 
emissions - 
include unburned 
hydrocarbons (HC), 
carbon monoxide 
(CO), nitrogen 
oxides (NOx) or 
particulate matter 
(PM) 
 
 
 
 
 
 
 
 
 
 
HIGH 

At or greater than 
OEL 
(>OEL) 

 
 
 
 
 
 
 
 

A 
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Table 6-171: Construction phase, chemical stressors - continued 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

CONSTRUCTION PHASE  

CHEMICAL STRESSORS - CONTINUED 

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 Supervisors  

 Engineers 

 Technicians 

 General workers 

 Boilermakers 

 Welders 

 

Risk Elimination: Automate welding 
processes where possible. 
 
Substitution: Use less hazardous coatings 
where possible. Use substitute materials 
such as water-based cleaners or high flash 
point solvents. 
 
Engineering controls: 
Use local exhaust ventilation systems (fixed 
or mobile), such as tailpipe exhaust 
extraction systems and stack exhaust 
hoses, maintain diesel engines or diesel-
powered equipment, use Anti-idling 
technology, enclosed cabs 
 
Administrative controls: Limit worker 
exposure time, train workers on controls, 
hazards, and risks. Do not weld on surfaces 
that are still wet with a degreasing solvent. 
 
PPE: Respirators with applicable applied 
protection factors 

Routes of exposure: Inhalation 

 

Sources of exposure: Fumes from mild steel 

welding contain mostly iron with small amounts 

of additive metals (chromium, nickel, 

manganese, molybdenum, vanadium, titanium, 

cobalt, copper etc.). Stainless steels have larger 

amounts of chromium or nickel in the fume and 

lesser amounts of iron. 

Nickel alloys have much more nickel in the 

fume and very little iron. Vapours or fumes from 

coatings and residues on metal being welded 

Welding and 
metal fumes 
 
HIGH 

 
 
 
 
 
 
 
 
 
At or greater than 
OEL 
(>OEL) 

 
 
 
 
 
 
 
 
 

A 

Welding gases- 
Ozone, Nitrogen 
oxides, hydrogen 
chloride, carbon 
dioxide, carbon 
monoxide, 
hydrogen fluoride, 
and phosgene  
 
 
 
 
 
 
 
 
 
 
HIGH 
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Table 6-172: Construction phase, chemical stressors - continued 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

CONSTRUCTION PHASE  

CHEMICAL STRESSORS - CONTINUED 

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 Supervisors  

 Engineers 

 Technicians 

 General workers 

 

Engineering controls: 
Use local exhaust ventilation or general 
ventilation 
 
Administrative controls: Limit worker 
exposure time, train workers on controls, 
hazards, and risks.  
 
PPE: Respirators with applicable applied 
protection factors 

Routes of exposure: Inhalation 
 
Sources of exposure: Road-paving and 
roofing operations 

Asphalt/Bitumen 
fumes and Coal 
Tar pitch Volatiles 
containing- Volatile 
organic compounds 
(VOCs), Polycyclic 
aromatic 
hydrocarbons 
(PAHs), 
Particulates, 
Sulphur Nitrogen 
oxides, Carbon 
monoxide 
 
 
 
HIGH 

At or greater than 
OEL 
(>OEL) 

 
 
 
 
 
 
 

A 

 

Other hazardous chemical agents of note include: 

Solvents such as gasoline, benzene, turpentine, ethyl alcohol (from varnishes and paints), lead based paints, mineral oil mists (from oils used to lubricate machines), 

formaldehyde (from resin-based materials and glues), wood dust, alkylphenol and diisocyanates. (See Annexures for more additional information) 
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Table 6-173: Construction phase, physical hazards 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

 CONSTRUCTION PHASE  

PHYSICAL STRESSORS  

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 Managers 

 Supervisors  

 Engineers 

 Technicians 

 Surveyors 

 Operators 

 Bricklayers 

 General workers 

 Artisans 

 

Substitution: Use pressing methods rather 
than hammering. 
 
Isolation: Where possible, locate noisy 
plant (e.g. generators, compressors, pumps 
and concrete batching plant) as far as 
possible from sensitive boundaries and 
main work areas, as work allows 
 
Engineering controls: 
Fit silencers and baffles to your machinery 
and combustion engines. Ensure they are in 
good condition and work effectively. 
 
Administrative controls: Limit worker 
exposure time, train workers on controls, 
hazards, and risks. Perform preventive 
maintenance 
 
PPE: Ear plugs and earmuffs. 

Routes of exposure: Auditory and bone 

conduction 

 

Sources of exposure: Noise can originate from 

various activities such as excavation, loading 

and hauling, road traffic, generators, 

compressors, heavy machinery, pumps, 

activities such as grinding, hammering, gouging, 

cutting, etc. 

 

 

Noise 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
HIGH 
 

At or greater than 
OEL 
(>OEL) 

 
 
 
 
 
 
 
 

A 
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Table 6-174: Construction phase, physical hazards - continued 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

CONSTRUCTION PHASE  

PHYSICAL STRESSORS - CONTINUED 

  
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 Operators 

 Mechanics 

 Artisans 

 General workers 

 

Engineering controls: 
Use anti-vibration tools where reasonably 
practicable. Install anti-vibration dampers 
on vibration machines. Perform preventive 
maintenance. 
 
Administrative controls: Limit worker 
exposure time, train workers on controls, 
hazards, and risks.  
 
PPE: Use anti-vibration gloves as a last 
resort as these have been shown to be the 
least effective in most cases. 

Routes of exposure: Whole body 

 

Sources of exposure: hand-held power tools, 

such as pneumatic drills and hammers, and disc 

grinders, pile drivers, tractors, graders, 

excavators, earth-moving equipment, and  

other large equipment 

 

 

Vibration – Hand 
arm and whole 
body 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
HIGH 
 

At or greater than 
OEL 
(>OEL) 

 
 
 
 
 
 
 
 
 

A 
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Table 6-175: Construction phase, physical hazards - continued 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

CONSTRUCTION PHASE  

PHYSICAL STRESSORS - CONTINUED 

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 Managers 

 Supervisors  

 Engineers 

 Technicians 

 Surveyors 

 Operators 

 Bricklayers 

 General workers 

 

Engineering controls: 
where possible, enhance convective heat 
exchange by modifying air temperature and 
air movement through fans, refrigeration 
and air conditioning. 
 
Administrative controls: Acclimatization, 
rest and recovery schedules, work 
schedules, hydration and medical 
surveillance. 
 
PPE: Cooled air, cooled fluid, or ice-cooled 
conditioned clothing. Reflective clothing or 
aprons. 

Routes of exposure: Whole body 

 

Sources of exposure: Working in direct 

sunlight, working in extreme cold 

 

 

Thermal stress 
(heat and cold 
temperature 
extremes) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
HIGH 
 

Between 50% and 
100% of OEL 
(>0.5–1 x OEL) 

 
 
 
 
 
 
 
 
 
 

B 
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Table 6-176: Construction phase, physical stressors - continued 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

CONSTRUCTION PHASE  

PHYSICAL STRESSORS - CONTINUED 

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 Managers 

 Supervisors  

 Engineers 

 Technicians 

 Surveyors 

 Operators 

 Bricklayers 

 General workers 

 

Engineering controls: Shielding and 
properly enclosing the source with 
appropriate material (Lead and concrete are 
good for Gamma rays). 
 
Administrative controls: Reducing time of 
exposure, increasing distance from the 
source, access restriction training and 
awareness. Use appropriate radiation 
warning signs  
 
 

Routes of exposure: Whole body 

 

Sources of exposure: Man-made-Industrial 

radiography (gamma rays). Natural sources: 

Radon form rock and soil rich in uranium. 

 

 

Ionizing radiation 
(heat and cold 
temperature 
extremes) 
 
 
 
 
 
 
 
HIGH 
 

At or greater than 
OEL 
(>OEL) 

 
 
 
 
 
 
 
 
 
 

A 

Other physical stressors of note include: 

Non-ionizing radiation (electro-magnetic fields, UV radiation), (See Appendices for more details) 
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Table 6-177: Construction phase, ergonomic stressors 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

CONSTRUCTION PHASE  

ERGONOMIC STRESSORS  

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 Managers 

 Supervisors  

 Engineers 

 Technicians 

 Surveyors 

 Operators 

 Bricklayers 

 General workers 

 

Engineering controls: Automate tasks 
where possible, design areas to fit the user, 
use or procure ergonomically designed 
tools, use portable lighting to provide 
illumination where no electrical connections 
exist. 
 
Administrative controls: Reducing time of 
exposure by implementing work/rest cycles 
where possible, implementing a fatigue 
management plan, training workers on 
proper lifting techniques 
 
 

Routes of exposure: Whole body 

 

Sources of exposure: Strains and sprains are 

among the most common injuries among 

construction workers. These, and many 

chronically disabling musculoskeletal disorders 

(such as tendinitis, carpal tunnel syndrome and 

low-back pain) occur as a result of either 

traumatic injury, repetitive forceful movements, 

awkward postures or overexertion. 

Ergonomic 
factors  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
HIGH 
 

At or greater than 
OEL 
(>OEL) 

 
 
 
 
 
 
 
 
 
 

A 
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Table 6-178: Construction phase, biological stressors 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

CONSTRUCTION PHASE  

BIOLOGICAL STRESSORS 

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 All workers and 

visitors 

Engineering controls: Apply vector control 
strategies,  
 
Administrative controls: Prophylaxis, 
training, use of mosquito repellents. 

Routes of exposure: Whole body 

 

Sources of exposure: Vectors such as 

mosquitos 

Malaria 
 
 
 
 
 
 
 
 
 
 
HIGH 

At or greater than 
OEL 
(>OEL) 

 
 
 
 
 
 
 
 
 
 

A 
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Table 6-179: Construction phase, biological stressors - continued 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

CONSTRUCTION PHASE  

BIOLOGICAL STRESSORS - CONTINUED 

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 All workers and 

visitors 

 

Engineering controls: Apply vector control 
strategies,  
 
Administrative controls: Prophylaxis, 
training, use of mosquito repellents. 
 
. 

Routes of exposure: Whole body 

 

Sources of exposure: Vectors such as 

mosquitos 

Malaria 
 
 
 
 
 
HIGH 
 

N/A  
 
 
 
 
 
 
 
 
 

C 
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Table 6-180: Construction phase, biological stressors - continued 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

CONSTRUCTION PHASE  

BIOLOGICAL STRESSORS - CONTINUED 

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 All workers and 

visitors 

 

Engineering controls: Use HVAC systems 
with HEPA filters where possible. Apply 
general ventilation through openable 
windows where possible 
 
Administrative controls: Screening, hand 
hygiene, sanitization, disinfection, and 
training 
 
 

Routes of exposure: Whole body 

 

Sources of exposure: Contact with infected 

humans or surfaces 

SARS-Cov-2 virus 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
HIGH 
 

N/A  
 
 
 
 
 
 
 
 
 

B 
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Other biological stressors of note include: 

Histoplasmosis is an infection caused by breathing in spores of a fungus often found in bird and bat droppings, rat infestation and exposure to rat urine - rat urine or water 

contaminated with it can cause Leptospirosis / Weil’s disease, contamination of the site with sewage or animal faeces - this can lead to infection with E.coli, a bacterium 

which can cause stomach problems or more serious ill health - sewage could also be contaminated with Hepatitis A. water systems that have not been drained or 

disinfected, containing stagnant water - these could contain bacteria which can cause Legionnaires’ disease if spray / fine droplets contaminated with the bacteria are 

inhaled. 

Table 6-181: Construction phase, psychosocial stressors 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

CONSTRUCTION PHASE  

PSYCHOSOCIAL STRESSORS  

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 All workers and 

visitors 

 

Administrative controls: Screening, 
employee wellness programmes, and 
training.  
 
. 

Routes of exposure: no specified route 

 

Sources of exposure: include lack of social 

support, workplace stress, job dissatisfaction, 

long working hours, poor pay, high workload 

and job demand, no or lack of appreciation etc. 

Psychosocial 
factors -  
 
 
 
 
 
 
 
HIGH 
 

N/A  
 
 
 
 
 
 
 
 
 

B 
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Table 6-182: Operation (Power plant, Waste plant and Metallurgical plants) phase, chemical stressors 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

OPERATION PHASE  

CHEMICAL STRESSORS 

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 Managers 

 Supervisors  

 Engineers 

 Technicians 

 Surveyors 

 Operators 

 Furnace 

operators 

 Metallurgical 

technicians 

 General workers 

 

Risk Elimination: Use automated 
equipment, especially in the fettling 
process 
 
Substitution: Substituting silica with non-
silica products e.g. chromite or olivine sand  
 
Engineering controls112: Sources of dust 
and gases should be separated and 
enclosed; Exhaust ventilation should be 
installed at the significant point sources of 
dust and gas emissions, particularly the 
melting shop 
s 
Administrative controls: Limit worker 
exposure time, train workers on controls, 
hazards, and risks. 
 

Routes of exposure: Inhalation 

 

Sources of exposure: Dusts emitted during 

moulding, core-making, shakeout, fettling and 

sand reclamation processes. Abrasive blasting 

of metal castings. Some mould release agents 

used in some furnace linings. Milling, crushing, 

clinker cleaning, etc. 

 

 

Respirable dust 
containing free 
crystalline silica 
alpha quartz (as 
SiO2):  
 
HIGH 

At or greater than 
OEL 
(>OEL) 

 
 

A 

Total inhalable 
dust (may include 
Bentonite) 
 
MODERATE 

At or greater than 
OEL 
(>OEL) 

 
B 

Coal (<5% silica 
quartz) - dust and 
Fly ash dust 
 
HIGH 

At or greater than 
OEL 
(>OEL) 

 
A 

 
112 Further engineering controls: Provide a sealed cabin with filtered air conditioning if an operator is needed; using wet or vacuum cleaning and other methods e.g. adding binders or sand delivery processes to reduce 

the amount of loose sand which stops airborne particulate being generated, avoiding mechanical handling or preparation likely to generate significant concentrations of airborne dust and avoid using sand containing 
less than two per cent moisture or an alternative binding agent.  
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PPE: Full coverall, FFP3 dust masks, 
suitable respiratory protective equipment 
such as a P, N or R 95 respirator, 
waterproof boots, alkali resistant gloves. 
 

Heavy metals – 
chromium (Cr), 
nickel (Ni), lead 
(Pb), and 
manganese (Mn) 
 
 
HIGH 

At or greater than 
OEL 
(>OEL) 

 
 
 
 
 

A 

 

Other hazardous chemical agents of note include: 

Diesel exhaust emissions (DEE) - diesel particulate matter (DPM), carbon monoxide (CO), carbon dioxide gas (CO2), sulphur dioxide (SO2), nitrogen dioxide (NO2) and noxious 

gases (NOx), coke oven combustion emissions consisting of Carbon monoxide gas; Sulphur dioxide gas, Coal tar pitch volatiles as polycyclic aromatic hydrocarbons (PAHs), 

Hydrogen sulphide gas and Carbon dioxide gas. Solvents such as gasoline, benzene, turpentine, ethyl alcohol (from varnishes and paints),lead based paints, mineral oil mists 

(from oils used to lubricate machines), formaldehyde (from resin-based materials and glues), wood dust, alkylphenol and diisocyanatos. (See Annexures for additional 

information) 
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Table 6-183: Operation (Power plant, Waste plant and Metallurgical plants) phase, physical stressors 

POTENTIALLY 
EXPOSED 

OCCUPATIONS/SEGs 
RECOMMENDED CONTROLS 

POSSIBLE EXPOSURE ROUTES AND 
SOURCES 

EXPOSURE RATING, OEL EXPOSURE BAND AND RISK 
CATEGORY 

 OPERATION PHASE  

PHYSICAL STRESSORS  

 
 

 
EXPOSURE 
RATING 

 
OEL EXPOSURE 
BAND 

 
RISK CATEGORY 

 Managers 

 Supervisors  

 Engineers 

 Technicians 

 Surveyors 

 Operators 

 Furnace 

operators 

 Metallurgical 

technicians 

 General workers 

 Compressor 

operators 

 

Substitution: Use pressing methods 
rather than hammering. 
 
Isolation: Where possible, locate noisy 
plant (e.g. generators, compressors, 
pumps and concrete batching plant) as 
far as possible from sensitive 
boundaries and main work areas, as 
work allows 
 
Engineering controls: 
Fit silencers and baffles to your 
machinery and combustion engines. 
Ensure they are in good condition and 
work effectively. 
 
Administrative controls: Limit worker 
exposure time, train workers on 
controls, hazards, and risks. Perform 
preventive maintenance 
 
PPE: Ear plugs and earmuffs. 

Routes of exposure: Auditory and bone 

conduction 

 

Sources of exposure: Noise can originate 

from various activities and sources such 

generators, motors, conveyor belts, 

compressors, fans, turbines, cooling 

towers, pumps, furnaces, heavy 

machinery, forklifts, etc. 

 

 

Noise 
 
 
 
 
 
 
 
 
 
 
HIGH 
 

At or greater than 
OEL 
(>OEL) 

 
 
 
 
 
 
 
 

A 

Other physical stressors of note include:  Ionizing radiation (Gamma rays from industrial radiography used for non-destructive testing), Non-ionizing radiation (electro-

magnetic fields, UV radiation), Thermal stress (hot and cold temperature extremes) (See Annexures for more details). 
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6.2.21 GEOHYDROLOGICAL ASSESSMENT 

6.2.21.1 Project Background  

The report refers to the study area “Musina-Makhado Special Economic Zone (MM-SEZ) 
Southern Development Area”. The proposed development aims at accelerating economic 
growth, attracting foreign and domestic direct investment, expanding the manufacturing 
sector and mineral beneficiation, as well as creating employment in the region, which is 
currently faced with high levels of poverty, unemployment, and underdevelopment.  

The proposed Musina-Makhado SEZ Southern Development Area is to focus on energy and 
metallurgical processing, agro-processing, petrochemicals, and logistics. The energy and 
metallurgical complex will initially comprise a power plant, steel plant, stainless steel plant, 
coking plant, ferrochrome plant, ferromanganese plant, ferrosilicon plant, pig iron 
metallurgy plant and lime plant.  

This report addresses the procedures followed in groundwater source development on the 
site, it discusses the established potential and. In the final instance it deals with the 
assessment of the impact on the resource and possible mitigation measures.  

6.2.21.2 Data and Information Sources 

The following information was used for the desktop assessment in support of the listed 
literature references:   

• Geological Map:  2228 Alldays  1:250 000  

• Groundwater Recharge figures and calculations from the DWS Groundwater 
Resource Assessment II (GRA II, 2012)  

• Certain data from the Water Authorisation and Registration Management System of 
DWS (WARMS)  

• Hydrological Services of DWS, Weather station number: A8E001 

6.2.21.3 Project  Methodology  

The following project methodology was followed for the study area to facilitate a structured 
approach to the development of a sustainable groundwater resource for the MM-SEZ.  

Following the project methodology would lead to the identifying of target areas with the 
highest groundwater potential and with the highest possible volume of groundwater being 
development as part of the integrated water supply solution for the MM-SEZ. Not following 
a groundwater resource development plan may lead to resource development that is not 
sustainable and ultimately to capital and equipment loss as groundwater resources would 
not be optimally developed or overexploited. By incorrect development and usage, the 
groundwater resource may altogether be lost.   

6.2.21.4 Phase 1: Geohydrological Status and Groundwater Potential Assessment  
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An assessment of the existing data through a desktop study is the first step of a groundwater 
resource development programme. The regional geology and geohydrology of the MM-SEZ 
is assessed based on a review of historical reports, geological and geohydrological maps, 
remote sensing and any other field data collected in the past (such as drilling logs, 
groundwater uses and abstraction volumes).  

A structural geological and geohydrological conceptual model of groundwater flow and 
movement within the study area of the MM-SEZ was developed based on the information 
gathered through the desktop study.  

A geohydrological desktop study for a groundwater resource potential assessment will lead 
to the following deliverables:  

• A local geohydrological database with background information of the study area as 
the basis for any future groundwater studies in the project area.  

• A local geohydrological status and potential assessment report reflecting the 
following: 

o Spatial presentation of the groundwater information (What information is 
available?)  

o Zoning of areas with a higher groundwater potential, and the identification of 
target areas for possible groundwater development (Where do we look for 
groundwater?)  

o Groundwater water balance and calculations of groundwater potential (How 
much groundwater could still be developed?)  

6.2.21.5 Phase 2: Aquifer Assessment 

From the status assessment and the foundation laid in phase 1, the testing of existing 
boreholes in the vicinity of the MM-SEZ was the next step. Borehole yield testing results will 
assess the potential for groundwater abstraction from the existing boreholes and 
characterise aquifers in target areas as part of refining the regional groundwater potential 
for the area.  

Groundwater potential and the existing development of boreholes can then be balanced, 
and the effective use of existing boreholes and the scope of further groundwater 
development can be planned.  

The Aquifer Assessment will lead to the following deliverables:  

• An assessment of the existing boreholes developed in the area.   

• A groundwater resource assessment report for groundwater use and proposed 
further development of the groundwater resource within the selected target areas.  

6.2.21.6 Phase 3: Groundwater Resource Development 

Phase 3 was the geophysical survey, siting, drilling, and testing of new boreholes as part of 
a wellfield development within identified target areas.  

The phase was concluded in the context of the regional geological and geohydrological 
results after testing the existing boreholes. The deliverables from this phase were:  
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• Geophysical surveys and borehole siting in areas of higher groundwater potential. 

• Drilling of Boreholes and the Development of Boreholes / Wellfield in the MM-SEZ.  

• Borehole Yield Assessment and Characterisation of the Aquifer.  

• Water Quality Assessment to quantify the groundwater water quality as a back-
ground reference to future monitoring and management of the groundwater.  

• Technical Groundwater Resource Development Report.  

6.2.21.7 SITE DESCRIPTION  

6.2.21.7.1 Locality  

The MM-SEZ is situated in quaternary catchment A71K and the A80F of the Limpopo Water 
Management Area. The MM-SEZ is situated in the Musina Local Municipality of the Vhembe 
District Municipality in Limpopo. The proposed area for the development of the MM-SEZ is 
approximately 40 km south of Musina along the N1 in the Limpopo Province is to be 
developed on the following cadastral farms:  

• Antrobus 566 MS    Battle 585 MS  

• Dreyer 526 MS     Joffre 584 MS  

• Lekkerlag 580 MS    Steenbok 565 MS  

• Somme 611 MS    Van der Bijl 528 MS  

6.2.21.7.2 Climate  

The MM-SEZ is located in a summer rainfall region with almost all of the precipitation 
occurring between November and March.  

The MM-SEZ zone falls within the A71K quaternary catchment to the north and A80F to the 
south. The Department of water and sanitation’s (DWS) weather station nearest to the MM-
SEZ is Nairobi at the Nzhelele Dam (A8E001) which is situated at 22⁰ 43' 30" S; 30⁰ 05' 40" E, 
approximately 20 km SE from the study area. The MAP (mean annual precipitation), for 
recorded data extending from 2001 to 2019, is 323 mm/year. During the same time period, 
the lowest rainfall was recorded for 2007 at 165 mm and the highest for 2013 at 621mm.  

The GRA II study assigned a MAP values of 305 mm/year for quaternary catchment A71K and 
388 mm/year for quaternary catchment A80F.  

This compares with the MAP expressed as 343 mm per year on the Climate-Data.org website. 

The mean annual evaporation (MAE) on the site is in between 1800 mm - 2000 mm per year. 
The evaporation from an open water body is almost five times more than the annual 
precipitation.  

6.2.21.7.3 Topography and Drainage  

A catchment or water divide is defined in the National Water Act (NWA) Act 36 of 1998 as 
“the area from which any rainfall will drain into the watercourses or part of a watercourse 
through surface flow to a common point or points”. The MM-SEZ site is located across a 
reginal watershed between the quaternary catchment A71K to the north and A80F to the 
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south as. Topographically, water flow and movement will be predominantly away from the 
site and not towards it.  

6.2.21.8 Geological and Geohydrological Setting  

6.2.21.8.1 Regional and Local Geological History  

The geological history of this area is complex and stretches over a very long time period. The 
study area has primarily three different rock sequences that lies unconformably, meaning 
that there is a significant gap in time between the formation of the two rocks, on the 
underlying layers. Simplified, these 3 rock sequences are:   

• 3200 MA (million years) basement rocks of the Beitbridge complex  

• 2000 MA old sedimentary rocks of the Soutpansberg Group  

• 300 MA old sedimentary rocks of the Karoo Supergroup  

The geological context and events that needs discussion in order to understand the geology 
of the area is related to the movements and processes of the Limpopo Mobile Belt (LMB). 
Briefly, the chronological formation of the surface geology seen today is summarised below:  

Beit Bridge Complex (3200MA): The Beit Bridge Complex (BBC) is mainly composed out 
plutonic rocks (igneous rocks forming deep under the earth’s surface), amphibolite 
(metamorphosed basalt or gabbro) and other metasedimentary rocks. Rocks of the BBC are 
one of the first to have formed in earth’s geological history and formed part of the ancient 
Kaapvaal Craton.  

In the study area specifically, rocks from the Gumbu and Malala Groups in the BBC out-crop 
at surface level (Boryta et la, 1990).  

 

Figure 6-187: Geological sketch map of the Limpopo complex, 
southern Africa, modified after Hisada et al. 
(2005) 
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Limpopo Mobile Belt (2700-200MA): The Limpopo Mobile Belt (LMB) is a linear zone of rocks 
which have their origin thanks to the continental collision of two cratons; the Kaapvaal and 
Zimbabwe Craton. The two ancient continents collided and welded together with a 
subduction zone at the northern boundary of the Kaapvaal Craton that brought the two 
continents together. The LMB is thus composed out of inter-cratonic sediments and volcanics 
(rocks that formed part of the pre-existing cratons), deformed and metamorphosed to 
granulite facies and intruded by later granite bodies which have themselves been 
metamorphosed to varying degrees.  

The LMB formed a granulite facies basement on which the overlying strata (Soutpansberg 
Group and the Karoo Supergroup) was then deposited. The LMB is spatially divided into three 
sections namely the northern, central, and southern section (Figure 1). The BBC mentioned 
above, that was once part of the Kaapvaal Craton, was deformed and metamorphosed during 
the collision and is now classified under the central zone in the LMB.  

The LMB has a complex history with multiple events of deformation occurring from 2700 Ma 
(million years ago) to 2000 Ma. Zones of structural weakness reactivated over time due to 
tectonic movements and caused major rift fault systems to form. The rift fault systems 
formed valleys and depressions wherein the Soutpansberg Group and younger Karoo 
Supergroup were deposited and preserved. Numerous doleritic dykes also intruded into the 
structural weaker zones during the collision of the two continents.  

Soutpansberg Group (1900-1600MA): The Soutpansberg Group (SPB) strata were deposited 
into rift basins controlled by major fault systems between 1900 Ma and 1600 Ma. The strata 
consist of basaltic lavas, sandstones and shales attaining a maximum preserved thickness of 
5000 m. Dip angles of the strata can vary from 20° to 80° to the north. Predominant in the 
area is the Nzelele Formation which out-crops within the study area. 

Structurally deep fault systems developed during the deposition of the Soutpansberg Group, 
collectively termed the Palala Shear Zone (PSZ). The PSZ runs west-east and developed due 
to continual pressure from the over lying strata at structurally week zones. The pressure 
caused rocks to the south of the fault system to slip downward relative the rocks to the north 
on a normal fault plain dipping to the south. This PSZ extends to large depths and caused 
deep conduits for the migration of groundwater to develop that gave rise to numerous hot 
springs, for example the Tshipise hot water spring to the east of the study area.  

 

Karoo Supergroup (300MA): The Karoo Supergroup strata was deposited onto the older 
lithologies between 300 – 180 Ma. The Karoo deposits were deposited in the same rift basin 
systems as the older Soutpansberg Group and are often terminated against major east-west 
trending faults on their northern margins. The dip of the Karoo strata is between 3° and 20° 
to the north with coal seams located at the base of the sequence.  

The nature of the coal deposits changes from a multi-seam coal-mudstone association 
approximately 40 m thick in the west, to two thick seams in the east. The Solitude Formation 
which outcrops at surface level in the study area is a 110 m thick inter-layered grey and 
purple shale with minor sandstone and grit intercalations.  
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The Letaba basalt ends Karoo Sequence deposition with widespread outpouring of 
continental lavas, marking a period of continental instability. Dolerite sills and dykes served 
as feeders to the basalt lava and are the hyperbyssal component of this event. Only the 
hyperbysaal component of the Letaba basalts is preserved in this area.  

Quaternary deposits (<2.5MA): Shallow, mostly unconsolidated sediment, overlies the 
bedrock in places and is broadly termed colluvium. These sediments collect at the base of 
mountains. Primarily due to runoff water from the mountain and sediment slowly creeping 
down the side of the mountain. The colluvium is mostly terminated against fault lineaments 
and can attains a thickness of 30 m. These deposits are generally unconsolidated but have 
been cemented in places with ferricrete and calcrete.  

 

 

Figure 6-188: Sketch view of the geological setting of the MM-SEZ site 
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Figure 6-189: Summary of the Geological Lithologies encountered on the MM-SEZ site  
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6.2.21.8.2 Prominent Geological Structures  

The most important geological structural feature of the study area is the east-west 
orientated Palala Shear Zone (PSZ) which forms the faulted contact between the Karoo 
Supergroup and the LMB gneisses. The PSZ also marks the transitional boundary between 
the central and the southern zone in the LMB.  Prominent individual faults and dykes are 
main targets for the development of groundwater in the area. These structures represent 
areas of structural weakness and are usually accompanied by higher degrees of weathering 
and fracturing that will act as conduits for the movement of groundwater.  

6.2.21.9 Geohydrological Setting  

6.2.21.9.1 Aquifer Characteristics  

Generally, the area has a low to moderate groundwater potential. The aquifer is classified 
as a minor aquifer, meaning that it is not deemed to be a ‘sole source’ of potable water for 
a community. Regionally the aquifer is classified as either a fractured or intergranular aquifer, 
meaning that water is mainly stored in open pore spaces within the rock and movement of 
groundwater takes place along fractures. Water bearing fractures are usually restricted to a 
shallow zone below the water table. These fractures must be intercepted when drilling a 
borehole in order to deliver a higher yielding borehole. Typical borehole yield expected 
across the study area are low, in the order of 0.1 l/sec - 2 l/sec. The general groundwater 
flow direction is expected to follow the dip direction of the sedimentary layers towards the 
east-west orientated fault structures from where the groundwater flow will be eastward - 
parallel to the fault systems. Higher borehole yield can be expected in the fault systems.  

The Soutpansberg Group form mountain ranges to the south of the study area with shallow 
soil and colluvium at the mountain foot resulting in higher recharge. This is deemed to be the 
main recharge zone of the local aquifer. Consequently, groundwater in this aquifer is 
relatively good quality.  

Zones of high transmissivity occur where the Karoo Supergroup is down faulted against the 
east – west striking orientated fault structures. The water associated with the fault systems 
is regionally exploited by irrigation farmers along the base of the mountain and along the 
Sand River. Chemical footprint analysis will need to be conducted to determine whether the 
fault zones are being recharged from water sources other than rainfall.  

Groundwater in this regional aquifer conforms to the regional topographic gradient and is 
drained in an easterly direction through the E-W regional faults of the Tshipise fault system. 
No baseflow component is assigned to either catchment A71K or A80F in the study area 
(GRA, 2012). Groundwater is thus lost locally by evapotranspiration from shallow 
groundwater level and numerous springs in the area. These springs develop along the east-
west fault systems when under conditions of adequate hydraulic pressure, a fracture 
network and sedimentary strata intersect the earth’s surface. There is an example of such a 
spring approximately 12 km south east of the study area which has a reported yield of 5 l/sec.  

6.2.21.9.2 Groundwater Potential  

On a local and regional scale, the groundwater potential and water balance are dependent 
on the recharge mechanism to the local aquifer systems. Conservatively, the recharge is 
confined to the percentage of rainfall that recharges the aquifer on a local scale. This 
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approach underestimates and in many ways discounts the groundwater movement along the 
shear zone and east-west faults in the area. This conservative approach is adopted in the 
absence of an understanding of groundwater movement within the fault zone and the 
regional impact groundwater abstraction would have on other groundwater users in the 
area. It is expected that groundwater use will have a significant impact on the reginal 
groundwater balance and groundwater movement. The results of further investigation into 
the groundwater movement along the faults (numerical groundwater model) may 
significantly increase the groundwater potential for the area (up-to 10 times more).  

On a regional scale catchment A80F to the south of the study area is assigned a recharge 
value of 11.68 mm/year and A71K to the north 5.68 mm/year (GRA, 2012). The higher 
recharge from rainfall in the south of the study area in the Waterberg mountains, 
(Vegter,1995) yields a higher groundwater abstraction potential to the south of 7800 -8000 
m3/km2/year. The farm portions to the north of the study area are assigned a safe 
groundwater abstraction potential of only 3000 m3/km2/year. Once again - these volumes 
are deemed to be conservative abstraction and in the absence of supporting studies, does 
not account for secondary geological structures such as the PSZ that will increase the 
groundwater potential.  

A conservative estimate yields a groundwater potential of 15 l/sec which can be abstracted 
sustainably from groundwater (0.4 Mm3/year) within the MM-SEZ study area.  

 

6.2.21.9.3 Groundwater Quality 

The structural link between with the Karoo Supergroup and the Soutpansberg Group results 
in differing water levels and chemistry in boreholes in close proximity with one another. 
Groundwater derived from local rainfall in the Karoo Supergroup are generally saltier, 
becoming saltier to the north. Water recharging from the Waterberg Mountains are typically 
of a better water quality. Special care has to be taken when a borehole is drilled into the 
Karoo Supergroup (water with a higher TDS) and where the area is associated with coal 
beds as the boreholes do have the potential to cross contaminate other fresh aquifers if the 
borehole is not developed properly. 

North of the Karoo strata, across the Tshipise fault, groundwater in the Limpopo Mobile Belt 
gneisses is also recharged by local recharge and may be less saline. Boreholes that are 
developed into deeper faults and fractures may be very salty – as a result of the deep 
geological structures.  

 

6.2.21.10 GEOPHYSICAL INVESTIGATION  

Geophysical surveys were conducted perpendicular to expected geological structures to 
define the geological contacts, and thus the targets for borehole development. An analysis 
of satellite images indicated geological structures intersecting the area in an NE-SW 
orientation. These structures were deemed to be the primary target areas and were targeted 
for the geophysical investigation.  

The Southern Site was considered in the two focus areas: 
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• Phalala Shear Area in the north 

• Tshipise Fault area in the southern side. 

The naming is due to different underlying geological formations that was used for target 
areas. 

 

Figure 6-190: Geophysical Information – Tshipise Fault Area 

 

 

BH No Farm Name Lat Long
Traverse 

No

Reference

(m)
Geophysics Target & Siting Criteria

P01 Dreyer -22,62639 29,88713 9 155 Deeper weathering associated with fault 
system

P02 Dreyer -22,62378 29,892513 2 270 ~ Magnetic anomaly associated with dyke like 
anomaly

P03 Dreyer -22,62976 29,91397 8 750
Magnetic anomalies correspond to the 

shallow weathering identified on the 
Resistivity profile 

P04 Antrobus -22,65946 29,92209 9 505 Deeper weathering associated with fault 
system

P05 Antrobus -22,66375 29,91511 10 120 ~ Magnetic anomaly associated with dyke like 
anomaly

P06 Van der Byil -22,63655 29,85279 4 105 Deeper weathering associated with fault 
system

P07 Van der Bijl -22,63424 29,852903 4 820
Magnetic anomalies correspond to the 

shallow weathering identified on the 
Resistivity profile 

P08 Van der Bijl -22,63168 29,87104 3 725 Deeper weathering associated with fault 
system

P09 Van der Bijl -22,632683 29,87201 3 310 ~ Magnetic anomaly associated with dyke like 
anomaly

P10 Van der Bijl -22,63432 29,85736 5 85 Deeper weathering associated with fault 
system

P11 Van der Bijl -22,633525 29,85688 5 340 Deeper weathering associated with fault 
system

P12 Dreyer -22,62697 29,88871 9 650
Magnetic anomalies correspond to the 

shallow weathering identified on the 
Resistivity profile 

P13 Dreyer 22,61867 29,89266 2 755 ~ Magnetic anomaly associated with dyke like 
anomaly

Borehole No C oordinates Geophysical Data
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Figure 6-191: Geophysical Information – Phalala shear zone Area 

 

* The description of the drilling target presents the interpretation of the geophysical data. A 
number of geological structures are targeted, and include: 

• Localised geological lineament, possibly a geological contact, and a  

• zone of deep weathering  

 

6.2.21.11 DRILLING  

The geological structures could be identified from the results of the geophysical survey, 
which, together with the available geological data, is sufficient to identify possible drilling 
sites on the proposed site.  

Note: It must be kept in mind that although structures with a relatively higher groundwater 
potential can readily be identified by means of the above-mentioned methods, no known 
technique can measure the water bearing qualities of such structures. 

Following tables present the drilling results. 

BH No Farm Name Lat Long
Traverse 

No

Reference

(m)
Geophysics Target & Siting Criteria

T01 Lekkerlag -22,73766 29,88808 7 15 Weathering zone associated with the 
geological fault

T02 Lekkerlag -22,73685 29,88789 7 50 Weathering zone associated with the 
geological fault

T03 Joffre -22,73862 29,88108 2 120 Deeper weathering associated with fault 
system

T04 Joffre -22,73814 29,881007 2 180 ~ Magnetic anomaly associated with dyke 
like anomaly

T05 Joffre -22,73794 29,880977 2 200 Deeper weathering associated with fault 
system

T06 Joffre -22,73121 29,87969 9 540 Deeper weathering associated with fault 
system

T07 Lekkerlag -22,73649 29,89682 10 120 ~ Magnetic anomaly associated with dyke 
like anomaly

T08 Lekkerlag -22,73717 29,89221 4 225 Deeper weathering associated with fault 
system

T09 Lekkerlag -2273397 29,89125 4 450
Magnetic anomalies correspond to the 

shallow weathering identified on the 
Resistivity profile 

Borehole No C oordinates Geophysical Data
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Table 6-184: presents a summary of the drilling results obtained at Tshipise Fault area. Detailed drilling logs are 
on record and available. 

 

 

Table 6-185: presents a summary of the drilling results obtained at Phalala Shear zone area. Detailed drilling 
logs are on record and available. 

 

 

  

BH No 
Farm 

Name

E xisting/

New BH

Borehole 

Depth

(mbgl)

Lat Long Date Drilled
Depth 

(mbgl)

C asing 

depth

(m)

C asing 

Inside 

Diameter 

(mm)

Water 

S trike -

First

(mbgl)

Water 

S trike - 

Main

(mbgl)

Blow 

Yield 

(L/sec)

T01 Lekkerlag New 120 -22,73766 29,88808 22-06-2020 120 3 171 22 22 0,4

T02 Lekkerlag New 120 -22,73685 29,88789 29-06-2020 120 9 171 14 36 0,3

T03 Joffre New 50 -22,73862 29,88108 01-07-2020 50 6 171 9 46 0,3

T04 Joffre New 120 -22,73814 29,881007 02-07-2020 120 9 171 12 45 1

T05 Joffre New 54 -22,73794 29,880977 06-07-2020 54 6 171 14 42 1

T06 Joffre New 55 -22,73121 29,87969 10-07-2020 55 6 171 11 11 0,2

T07 Lekkerlag New 55 -22,73649 29,89682 17-07-2020 55 6 171 14 14 0,2

T08 Lekkerlag New 66 -22,73717 29,89221 20-07-2020 66 0 171 12 12 0,1

T09 Lekkerlag New 65 -2273397 29,89125 22-07-2020 65 0 171 17 17 0,1

Borehole No C oordinates Drilling

BH No 
Farm 

Name

E xisting/

New BH

Borehole 

Depth

(mbgl)

Lat Long Date Drilled
Depth 

(mbgl)

C asing 

depth

(m)

C asing 

Inside 

Diameter 

(mm)

Water 

S trike -

First

(mbgl)

Water 

S trike - 

Main

(mbgl)

Blow 

Yield 

(L/sec)

P01 Dreyer New 65 -22,62639 29,88713 13-08-2020 65 0 171 15 15 0,1

P02 Dreyer New 73 -22,62378 29,892513 17-08-2020 73 6 171 11 48 0,3

P03 Dreyer New 90 -22,62976 29,91397 19-08-2020 90 6 171 14 14 0,2

P04 Antrobus New 60 -22,65946 29,92209 21-08-2020 60 6 171 12 12 0,3

P05 Antrobus New 71 -22,66375 29,91511 24-08-2020 71 6 171 9 9 0,3

P06 Van der Byil New 61 -22,63655 29,85279 27-08-2020 61 7 171 14 14 0,2

P07 Van der Bijl New 61 -22,63424 29,852903 31-08-2020 61 7 171 13 13 0,2

P08 Van der Bijl New 66 -22,63168 29,87104 08-09-2020 66 6 171 16 16 0,3

P09 Van der Bijl New 61 -22,632683 29,87201 09-09-2020 61 6 171 14 14 0,2

P10 Van der Bijl New 70 -22,63432 29,85736 10-09-2020 70 12 171 15 15 0,2

P11 Van der Bijl New 48 -22,633525 29,85688 11-09-2020 48 8 171 11 11 0,2

P12 Dreyer New 60 -22,62697 29,88871 12-09-2020 60 6 171 14 14 0,3

P13 Dreyer New 66 22,61867 29,89266 14-09-2020 66 6 171 12 12 0,3
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6.2.21.12 TESTING  

Sustainable utilization of a borehole is related to the productive capacity (yield potential) of 
the borehole, as well as the productivity of the aquifer supporting the borehole. This 
knowledge is obtained from the results of pump tests performed on a borehole. The purpose 
for which the borehole is to be used, and the amount of water required from the borehole 
determine the nature, and duration of the pump test conducted at the borehole. 

Although test pumping cannot be considered the ideal way of evaluating the long-term 
sustainability of a ground water resource, it does provide a quick and simple way of 
evaluating the short- to medium-term performance characteristics of a borehole. It must be 
emphasized that the results of calculations obtained from pump test data are only 
representative of the aquifer characteristics in the immediate vicinity of the borehole. 
Factors such as aquifer Transmissivity, as well as the duration of a test, will determine the 
area of influence reached during testing (the longer the test, the greater the area of 
influence), and hence the degrees of certainty with which recommendations are made. 

Table 6-186: presents a summary of the pump tests conducted at Tshipise Fault area. Detailed results of the 
pump test are on record and available. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

BH No Farm Name
E xisting/

New BH

Borehole 

S tatus 

Borehole 

E quipment
Power Type Lat Long Date tested

BH Depth 

(m)

S tatic Water 

Level (mbgl)
S teps 

C onstant 

Yield 

(L/sec)

Duration 

(hrs)
Revovery (%)

1 Somme Exisitng Not in use Not Eq None -22,67457 29,90143 22-05-2020 92,34 30,97
Step 1 @ 0.4 L/sec for 60 min  
Step 2 @ 0.5 L/sec for 60 min  
Step 3 @ 0.6 L/sec for 60 min

0,4 6 100% after 2 hrs

2 Somme Existing Not in use Not Eq None -22,67441 29,89797 29-05-2020 72,22 28,09

Step 1 @ 0.15 L/sec for 60 min  
Step 2 @ 0.3 L/sec for 60 min  
Step 3 @ 0.62 L/sec for 60 min  
Step 4 @ 1.17 L/sec for 60 min

0,5 6 30% after 6 hrs

3 Lekkerlag Existing Not in use Not Eq None -22,67404 29,90204 24-05-2020 42,09 32,82
Step 1 @ 0.25 L/sec for 60 min  
Step 2 @ 0.4 L/sec for 60 min  
Step 3 @ 0.47 L/sec for 60 min

0,3 6 100% after 30 min

4 Joffre Existing Not in use Not Eq None -22,73337 29,86948 26-05-2020 47,37 24,9

Step 1 @ 0.5 L/sec for 60 min  
Step 2 @ 1.17 L/sec for 60 min  
Step 3 @ 2.04 L/sec for 60 min  
Step 4 @ 4.04 L/sec for 60 min

3,51 24 100% after 24 hrs

T02 Lekkerlag New Not in use Not Eq None -22,73685 29,88789 02-07-2020 120 29,77
Step 1 @ 2.65 L/sec for 60 min  
Step 2 @ 4.6 L/sec for 60 min  
Step 3 @ 6.3 L/sec for 60 min   

4,13 24 97% after 24 hrs

T04 Joffre New Not in use Not Eq None -22,73814 29,881007 11-07-2020 120 30,38
Step 1 @ 1.5 L/sec for 60 min  

Step 2 @ 2.28 L/sec for 60 min  
Step 3 @ 3.17 L/sec for 7 min   

1,12 24 100% after 24 hrs

Borehole No Yield T estingC oordinates
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Table 6-187:  presents a summary of the pump tests conducted at Phalala Shear zone area. Detailed results of 
the pump tests are on record and available. 

 

 

6.2.21.13 Water Quality  

Ground water samples are generally taken at the end of the constant discharge tests in order 
to be representative of the water of a wider zone around each borehole. The Department of 
Water Affairs and Forestry developed a water quality classification system in 1996 in 
association with the Department of Health. This classification was revised in 1998, as detailed 
in the following document: 

The Departments of Water Affairs and Forestry, and Health, and the Water Research 
Commission, 1998  Quality of domestic water supplies Volume 1: Assessment Guide. Second 
Edition  

The table below presents a summary of the various water classes, and the possible effects to 
adverse water quality may have on consumers. 

Table 6-188:Classification of Water for Domestic Utilisation 

Class / 
Colour Description Effects 

  

Ideal water 
quality 

Drinking Health: No effects, 
suitable for many 
generations. 

  
Drinking Aesthetic: Water is 
pleasing. 

Class 0 Food preparation: No effects. 

  Bathing: No effects. 

  Laundry: No effects. 

  
Good water 
quality 

Drinking Health: Suitable for 
lifetime use. Rare instances of  

BH No Farm Name
E xisting/

New BH

Borehole 

S tatus 

Borehole 

E quipment
Power Type Lat Long Date tested

BH Depth 

(m)

S tatic 

Water 

Level 

(mbgl)

S teps 
C onstant 

Yield (L/sec)

Duration 

(hrs)
Revovery (%)

5 Steenbok Existing Not in use Not Eq None -22,66719 29,8898 30-05-2020 96,43 32,02
Step 1 @ 0.25 L/sec for 60 min  
Step 2 @ 0.5 L/sec for 60 min  
Step 3 @ 0.67 L/sec for 60 min  

n/a n/a n/a

6 Dreyer Existing Not in use Not Eq None -22,6222 29,87911 01-06-2020 84,33 20,7
Step 1 @ 1.29 L/sec for 60 min  
Step 2 @ 2.44 L/sec for 60 min  
Step 3 @ 4.14 L/sec for 60 min  

2,04 24 100% after 24hrs

8 Van der Byil Existing In use Submersible Generator -22,63621 29,85321 10-06-2020 57,81 19,9
Step 1 @ 0.3 L/sec for 60 min  
Step 2 @ 0.61 L/sec for 60 min  
Step 3 @ 1.2 L/sec for 60 min  

0,71 6 100% after 3 hrs

9 Antrobus Existing In use Submersible Electricity -22,65661 29,89953 10-06-2020 47 22,82

Step 1 @ 0.6 L/sec for 60 min  
Step 2 @ 1.25 L/sec for 60 min  
Step 3 @ 2.03 L/sec for 60 min  
Step 4 @ 4.09 L/sec for 30min 

1 24 95.6% after 24 hrs

P02 Dreyer New Not in use Not Eq None -22,62378 29,892513 19-08-2020 61 15,87
Step 1 @ 1,08 L/sec for 60 min  
Step 2 @ 2,06 L/sec for 60 min  
Step 3 @ 3,11 L/sec for 60 min   

1,8 24 98% after 24 hrs

Yield T estingBorehole No C oordinates
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  sub-clinical effects. 

  

Drinking Aesthetic: Some 
aesthetic effects may be 
apparent. 

Class 1 
Food preparation: Suitable 
for lifetime use. 

  
Bathing: Minor effects on 
bathing or on bath fixtures. 

  
Laundry: Minor effects on 
laundry or fixtures. 

  

Marginal 
water quality 

Drinking Health: May be used 
without health effects by the 
majority of individuals of all 
ages but may cause effects in 
some individuals in sensitive 
groups. Some effects possible 
after lifetime use. 

Class 2 

Drinking Aesthetic: Poor 
taste and appearance are 
noticeable. 

  

Food preparation: May be 
used without health or 
aesthetic effects by the 
majority of individuals. 

  
Bathing: Slight effects on 
bathing or on bath fixtures. 

  
Laundry: Slight effects on 
laundry or on fixtures. 

  Poor water 
quality 

Drinking Health: Poses a risk 
of chronic health effects, 
especially in babies, children, 
and the elderly. 

Class 3 

Drinking Aesthetic: Bad taste 
and appearance may lead to 
rejection of the water. 
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Food preparation: Poses a 
risk of chronic health effects, 
especially in children and 
elderly. 

  
Bathing: Significant effects on 
bathing or on bath fixtures. 

  
Laundry: Significant effects 
on laundry or on fixtures.  

  

Unacceptable 
water quality 

Drinking Health: Severe acute 
health effects, even with 
short-term use. 

Class 4 

Drinking Aesthetic: Taste and 
appearance will lead to 
rejection of the water. 

  

Food preparation: Severe 
acute health effects, even 
with short term use. 

  
Bathing: Serious effects on 
bathing or on fixtures. 

  
Laundry: Serious effects on 
laundry or on fixtures.  

 

Effects caused by Total Hardness: 

Health Effects: 

 Some Total Hardness in water is beneficial to health as it contributes to the need for the 
essential element’s calcium and magnesium. 

 

Aesthetic Effects: 

Elevated total hardness impairs the lathering of soap and also affects the taste of the water, 
a specially for brewing coffee or tea. 

 

Distribution Effects: 

Excessive total hardness is associated with scaling problems in pipes and hot water 
appliances. Low total hardness is associated with corrosion problems. 
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The table below is a summary of the groundwater collected during the pumping test that was 
submitted to a reputable laboratory for analysis. At the date of the report certain data was 
still outstanding from the testing laboratory. This will be kept on record to be available upon 
request. 

Table 6-189: Hydro-Chemistry for Tshipise Shear zone Area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.2.21.14 RISK ASSESSMENT 

6.2.21.14.1 Geohydrological Setting 

6.2.21.14.2 Groundwater classification  

The classification scheme (Parsons, 1995) was created for strategic purposes as it allows the 
grouping of aquifer areas into types according to their associated supply potential, water 
quality and local importance as a resource. Parson’s classification system together with the 
revised version produced by the Department of Water Affairs and Forestry (DWAF) in 1998 
is shown in Table 6-190. As seen from the hydro-census there are residents depending on 
the groundwater for domestic use as well as small scale farming activities. The aquifer at the 
site is therefore classified as a minor aquifer system according to both systems.  

 

 

BH No Farm Name
E xisting/

New BH
Lat Long Macro Analyses (C lass) Micro analyses Adverse C onstituents

6 Dreyer Existing -22,6222 29,87911 Class2 E.Coli = 23 TDS=1014mg/L

8 Van der Byil Existing -22,63621 29,85321 Awaitng E.Coli=2420              
Next to cattle crib Awaiting

9 Antrobus Existing -22,65661 29,89953 Class 1 E.Coli=Not Detected TDS=898mg/L

P02 Dreyer New -22,62378 29,892513

Borehole No C oordinates Water Quality

BH No Farm Name
E xisting/

New BH
Lat Long

Macro 

Analyses 

(C lass)

Micro analyses
Adverse 

C onstituents

4 Joffre Existing -22,73337 29,86948 Class 0 TDS=751mg/L

T02 Lekkerlag New -22,73685 29,88789 Class 2 Not Detected TDS=1479mg/L

T04 Joffre New -22,73814 29,881007 Class 1 Not Detected TDS=920mg/L

T07 Lekkerlag New -22,73649 29,89682 Awaiting E.coli=2 Awaiting

Borehole No C oordinates Water Quality
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Table 6-190: Aquifer classification scheme (Parsons, 1995) 

Aquifer 
System 

Defined by Parsons (1995) 
Defined by DWAF 
Min Requirements 
(1998) 

Sole 
Source 
Aquifer 

An aquifer which is used to supply 
50 % or more of domestic water 
for a given area, and for which 
there are no reasonably available 
alternative sources should the 
aquifer be impacted upon or 
depleted. Aquifer yields and 
natural water quality are 
immaterial. 

An aquifer, which is 
used to supply 50% or 
more of urban 
domestic water for a 
given area for which 
there are no 
reasonably available 
alternative sources 
should this aquifer be 
impacted upon or 
depleted. 

Major 
Aquifer 

High permeable formations 
usually with a known or probable 
presence of significant fracturing. 
They may be highly productive and 
able to support large abstractions 
for public supply and other 
purposes. Water quality is 
generally very good (<150 mS/m). 

High yielding aquifer 
(5-20 L/s) of 
acceptable water 
quality. 

Minor 
Aquifer 

These can be fractured or 
potentially fractured rocks, which 
do not have a high primary 
permeability or other formations 
of variable permeability. Aquifer 
extent may be limited and water 
quality variable. Although these 
aquifers seldom produce large 
quantities of water, they are 
important both for local supplies 
and in supplying baseflow for 
rivers. 

Moderately yielding 
aquifer (1-5 L/s) of 
acceptable quality or 
high yielding aquifer 
(5-20 L/s) of poor 
quality water. 

Non-
Aquifer 

These are formations with 
negligible permeability that are 
generally regarded as not 
containing groundwater in 
exploitable quantities. Water 
quality may also be such that it 
renders the aquifer as unusable. 
However, groundwater flow 
through such rocks, although 

Insignificantly 
yielding aquifer (< 1 
L/s) of good quality 
water or moderately 
yielding aquifer (1-5 
L/s) of poor quality or 
aquifer which will 
never be utilised for 
water supply and 
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imperceptible, does take place, 
and need to be considered when 
assessing the risk associated with 
persistent pollutants.  

which will not 
contaminate other 
aquifers. 

Special 
Aquifer 

An aquifer designated as such by 
the Minister of Water Affairs, after 
due process. 

An aquifer 
designated as such by 
the Minister of Water 
Affairs, after due 
process. 

 

6.2.21.14.3 Aquifer Vulnerability 

Aquifer vulnerability refers to the tendency or likelihood for contamination to reach a 
specified position in the groundwater system after introduction at some location above the 
uppermost aquifer. The DRASTIC (acronym explained below) aquifer vulnerability method 
makes use of seven factors to calculate the vulnerability index value (Aller et al. 1987): 

• (D) Depth to groundwater – determines the maximum distance contaminants travel 
before reaching the aquifer; 

• (R) Net recharge – the amount of water that is able to travel from ground surface to 
the water table; 

• (A) Aquifer – the composition of the aquifer material; 

• (S) Soil media– the uppermost portion of the unsaturated zone; 

• (T) Topography– the slope of the ground surface;  

• (I) Impact of vadose zone– the type of material present between the bottom of the 
soil zone and water table; and 

• (C) Hydraulic conductivity of the aquifer– indicates the aquifer’s ability to allow for 
the flow of water to occur. 

From the initial geohydrological assessment, it is clear that there is at least some vulnerability 
for adverse impact on groundwater due to the proposed activities onsite. The site is deemed 
to be moderately vulnerable.  

6.2.21.14.4 Factors influencing geohydrological risk  

• The geohydrological, geo-environmental and geological character of the study area. 
The aquifer vulnerability can be classified as being moderately vulnerable to 
pollution.  

• Proposed industrial activities and disposing of waste material and residue material.  

• The dependency on groundwater for stock watering and as a primary water source to 
local homesteads on neighbouring farms.  

9.1. Impact Assessment Methodology 

To ensure uniformity, a standard impact assessment methodology will be utilised so that a 
wide range of impacts can be compared. The impact assessment methodology makes 
provision for the assessment of impacts against the following criteria: 
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• Significance 

• Spatial extent 

• Duration 

• Probability 

• Certainty  

A combined quantitative and qualitative methodology will be used to describe the impacts 
for each of the aforementioned assessment criteria.  

A summary of each of the qualitative descriptors along with the equivalent quantitative 
rating scale for each of the aforementioned criteria is given in Table 6-191.  

Table 6-191: Quantitative rating and equivalent descriptors for the impact assessment criteria 

Significance Spatial Extent Duration 
Degree of 
Probability 

Degree of 
Certainty 

Very Low 
Isolated / 
Proposed Site 

Incidental 
Practically 
impossible 

Cannot know 

Low Study Area Short-term Unlikely Unsure 

Moderate Local Medium-term Could happen Possible 

High 
Regional / 
Provincial 

Long-term Very likely Probable 

Very High 
Global / 
National 

Permanent 
Going to happen 
/ has occurred 

Definite 

 

To allow for impacts to be described in a quantitative manner in addition to the qualitative 
description given above, a rating scale of between 1 and 5 was used for each of the 
assessment criteria. The environmental value of the impact is described as the average of all 
the impacts.  

 

The impact risk is classified according to 5 classes as described in Table 6-192. 

Table 6-192: Impact Risk Classes  

Rating Impact class Description 

0.1 – 1.0 1 Very Low 

1.1 – 2.0 2 Low 

2.1 – 3.0 3 Moderate 

3.1 – 4.0 4 High 
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Rating Impact class Description 

4.1 – 5.0 5 Very High 

 

6.2.21.15 Geohydrological Risk Assessment and Management Strategy 

6.2.21.15.1 Geohydrological Risks  

Groundwater use and the hydraulic characteristics of the subsurface will determine the 
behaviour of the regional groundwater movement and water level. In addition to the 
movement of groundwater, the location, extent and geochemical properties of a pollution 
source will have an effect on the extent of the contaminant plume.  

 

6.2.21.15.2 Main impacts on groundwater associated with the proposed activities  

• Regional effect of dewatering due to water abstraction and use.   

o The effect of dewatering relating to groundwater use and abstraction leading 
to a decline in the regional groundwater levels is deemed to be very likely with 
the extent of the study area.  

o Groundwater flow (including rate and direction) – both under natural 
conditions and conditions effected by the proposed water use activities.  

o The dominant east-west lineaments and faults will further exasperate the 
situation, and effects of groundwater use may extend to a more regional scale. 
A detailed numerical groundwater flow and contaminant transport model will 
be required to quantify the extent of the impact.  

• Groundwater pollution from the disposal of waste material and stockpiling of 
residue storage as point source.  

o It is expected that water quality will slowly start deteriorating, which might be 
magnified with the oxidation of waste material (to be confirmed by laboratory 
results). Acidification that might take place will initially be neutralized by the 
neutralizing potential of overburden rock formations. Acidification of the 
groundwater might increase when all the buffering capacity has been depleted.  

o Lateral groundwater movement will allow the spread of the contamination 
within the groundwater system. If this groundwater feeds surface water bodies 
such as streams and rivers, these may also then be contaminated.  

o The significance of this impact is moderate to high, due to the extent of the 
impact that based on the geological setting may be regional.  

 

6.2.21.16 Impact Assessment and Mitigation Measures 

The impact assessment and mitigation measures for the sites is summarised in Table 6-193. 
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Table 6-193: Impact assessment and proposed mitigation measures 

Potential 
Impact 

Activity 

Environmental Significance Score Recommended 
Mitigation 
Measures Significance 

Spatial 
Extent 

Duration 
Degree of 
Probability 

Degree of 
Certainty 

Impact 
Rating 

Change in 
groundwater 
levels due to 
dewatering 

The impact on the 
groundwater will be 
dependent on the 
abstraction and 
groundwater use. Further, 
boreholes that are 
developed into the east-
west lineaments will have 
a more regional impact. 

High Regional  
Long-
term 

Very likely Probable 4 

The development 
and compliance 
with a detailed 
groundwater 
management and 
monitoring plan.  

Groundwater 
abstraction 
should be within 
limits of what is 
deemed 
environmentally 
sustainable.  

Impact of 
change in 
groundwater 
quality  

Contaminants can seep 
through the unsaturated 
zone into the groundwater 
system.  Groundwater 
quality may deteriorate 
with time due to this 
leaching from stockpiles, 
residue storage or waste 
disposal on site. Lateral 
groundwater movement 

Moderate Regional  
Long-
term 

Could 
happen  

Possible  3 

In-situ 
permeability and 
geo-technical test 
to confirm the 
engineering 
requirements for 
lining stockpiles.  

Monitoring of 
water quality 
(and 
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will allow the spread of the 
contamination within the 
groundwater system. 
Further, if this 
groundwater feeds surface 
water bodies such as 
streams and rivers these 
can also then be 
contaminated.  

groundwater 
quality) is 
recommended 
around the 
stockpiles. 

All discharge 
water should be 
treated to 
prescribed license 
conditions. 
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7 CONCLUSIONS AND RECOMMENDATIONS 

This chapter contains the main conclusions and recommendations from the EIA Process, 
provides the key findings of the available specialist studies (i.e. outlines the most significant 
impacts identified, together with the key management actions required to avoid or mitigate 
the negative impacts or enhance positive benefits), an integrated summary of impacts that 
will influence decision-making by the Competent Authority (i.e. the LEDET) and the associated 
management actions. In addition, the chapter also includes the EAP’s opinion on the 
environmental suitability of the project and whether the project should receive 
Environmental Authorisation. 

7.1 SUMMARY OF IMPACT SIGNIFICANCE: MAIN IMPACTS AND KEY 
CONCLUSIONS 

The 2014 NEMA EIA Regulations define a significant impact as “an impact that may have a 
notable effect on one or more aspects of the environment or may result in non-compliance 
with accepted environmental quality standards, thresholds or targets and is determined 
through rating the positive and negative effects of an impact on the environment based on 
criteria such as duration, magnitude, intensity and probability of occurrence”. 

Based on the definition above, this section provides a summary of significant impact 
conclusions of each specialist study from Chapter6 of this EIA Report.  

7.2 ASSUMPTIONS, GAPS AND LIMITATIONS 

7.2.1 AQUATICS & WETLANDS 

The aquatic specialist provided the following assumptions and limitations: 

7.2.1.1 Wetland ecology component: 

• Access to full extent of the identified systems was limited due to the areas 
occurring on private property and/or game reserves. However, these 
systems that could not be ground-truthed at the time of the field survey 
were scrutinised at a desktop level and have been demarcated as such for 
transparency; 

• Due to the large number of pan systems present, each pan was not assessed 
for PES and EIS separately. Based on the similarity of impacts, some pans 
were grouped together when being assessed for PES and EIS; and 

• While no PES or EIS was calculated for the ephemeral watercourses 
observed, these have been delineated on a desktop level (with limited field 
verification) and indicated for sensitivity mapping purposes. 
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7.2.1.2 Aquatic ecology component: 

• In order to obtain a comprehensive understanding of the dynamics of the 
aquatic biota present within a watercourse (e.g. migratory pathways, 
seasonal prevalence, breeding cycles, etc.), studies should include 
investigations conducted during different seasons, over a number of years 
and through extensive sampling efforts. Given the time constraints of the 
baseline assessment, such long-term studies were not feasible and could 
not be conducted. Therefore, the findings presented are based on 
professional experience, supported by a literature review, and extrapolated 
from the data collected at the time of the field survey; 

• In light of the semi-arid nature of the study area, a number of “dry sites” 
were observed. However, these conditions are regarded as natural within 
the study area and as such, are expected to flow irregularly (e.g. 2-year 
cycles) within the freshwater systems (i.e. ephemeral watercourses). Many 
of these systems were observed to be dry at the time of the survey, while 
selected pans/impoundments observed were still observed to be inundated 
to some extent; and 

• Although SASS5 is not recommended for use in temporary watercourses 
(Chutter, 1998; Dickens & Graham, 2002), no other method has yet been 
developed. Therefore, it was deemed to be the most appropriate tool 
available at the time of the study (Watson & Dallas, 2013). This limitation 
extended to a number of the assessment indices and as such, caution should 
be applied during interpretation of these results due to highly dynamic 
changes expected within these systems following sufficient rainfall within 
the area. 

7.2.2 ECOLOGY (BIODIVERSITY INCLUDING FAUNA & FLORA) 

The ecological specialist provided the following assumptions and limitations: 

Whilst every effort is made to cover as much of the site as possible, representative 
sampling is completed and by its nature, it is possible that some plant and animal 
species that are present on site were not recorded during the field investigations. 

The properties adjacent to the project area farms were investigated from a 
sensitivity perspective as far as was possible within the 200 m buffer zone. These 
efforts were hampered due to access issues to certain properties. 

7.2.3 HERITAGE  

The heritage specialist provided the following limitations to their study: 
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Table 7-1: Constraints and Limitations 

Description Consequence 

Whilst every attempt was made to 
obtain the latest available information, 
the reviewed literature does not 
represent an exhaustive list of 
information sources for the various study 
areas. 

The cultural heritage baseline presented in Appendix 
L is considered accurate but may not include new 
data or information which may not have been made 
available to the public. 

Heritage resources that may have been 
identified through previously-completed 
heritage assessments within the Project 
area boundary as sourced from SAHRIS 
were not verified during the heritage 
survey. 

It is assumed the previously recorded heritage 
resources are accurate and true. 

The final infrastructure design layout was 
not available at the time of the survey or 
compilation of this report. 

Every effort was made to cover the extent of the 
study area. The survey was focused; on areas that 
were characterised by more open vegetation and 
where visibility was at its maximum. Some heritage 
resources may not have been identified. 

Whilst every attempt was made to 
survey the extent of the site-specific 
study area, this report does not present 
an exhaustive list of identified heritage 
resources.  

Previously unidentified heritage resources may be 
encountered. Should this occur, LEDA must alert the 
HRAs of the find and may need to enlist the services 
of a suitably qualified archaeologist or 
palaeontologist to advise them on the way forward. 

At the time of the pre-disturbance 
survey, access was not possible to the 
following properties: Battle 585 MS and 
Portion 1 of Joffre 584 MS. 

Additionally, the area of Dreyer 526 MS 
north of the R525 road and the area of 
Antrobus 566 MS east of the N1 were not 
accessible during the pre-disturbance 
survey. 

These properties were not surveyed by a suitably-
qualified heritage consultant. 

Previously unidentified heritage resources may be 
encountered. Should this occur, LEDA must alert the 
HRAs of the find and may need to enlist the services 
of a suitably qualified archaeologist or 
palaeontologist to advise them on the way forward. 

Archaeological and palaeontological 
resources commonly occur at subsurface 
levels. These types of resources cannot 
be adequately recorded or documented 
by assessors without destructive and 
intrusive methodologies and without the 
correct permits issued in terms of 
Section 35 of the NHRA. 

The reviewed literature, previously-completed 
heritage assessments and the results of the field 
survey are in themselves limited to surface 
observations. 

Subsurface tangible heritage may be exposed during 
Project activities. Should this occur, LEDA must alert 
the HRAs of the find and may need to enlist the 
services of a suitably qualified archaeologist or 
palaeontologist to advise them on the way forward. 

 

7.2.4 PALAEONTOLOGICAL  

The palaeontological specialist provided the following limitations: 

Based on the geology of the area and the palaeontological record as we know it, it 
can be assumed that the formation and layout of the dolomites, sandstones, shales 
and sands are typical for the country and do contain fossil plants of the early 
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Permian Glossopteris flora. From the survey we are certain that there are no 
surface exposures of fossils because there are deep soils. They may occur below 
ground but from the onsite survey carried out there were NO fossils exposed. If 
they are present then they are extremely rare and sporadic. 

7.2.5 SOIL & LAND CAPABILITY 

The soil specialist provided the following assumption and limitation: 

• The information contained within this report is based on a desktop review 
and a site survey as previously carried out. 

7.2.6 VISUAL 

The visual specialist provided the following assumptions limitations: 

• The description and layout of project components is limited to what has 
been supplied to the author prior to the date of completion of the draft 
report (Sept 2019); 

• The layout and height of the various structures and buildings is suggestive 
only, as the development and design of project components is fluid due to 
the continuing refinement of the project. 

• The report has based its analysis and findings on a layout supplied by IX 
Engineers on the 26 August 2019 and subsequent email detailing the 
location of the Integrated Hazardous Waste site, which currently is the 
preferred option (01 December 2020). 

• The 3D model of the project is based on this layout, the heights of the tallest 
buildings/structures supplied by the engineers and generic forms and 
heights derived from these data. The model therefore can only indicate the 
approximate location, scale and form of buildings and structures. 

• The viewshed analyses are generated based on contours only, i.e. 
vegetation and structures where not considered.  The result is that 
predicted visibility of project components is considered the worst-case 
scenario. 

• The report acknowledges that the layout and potential heights of project 
activities may be subject to change. It is also acknowledged that going 
forward, each project that is a listed activity will require its own EIA (of 
which a VIA would be a part).  

The VIA report therefore constitutes a ‘high level’ understanding of the potential 
visual impacts for the development and its various activities, and is not meant to 
be a substitute for subsequent studies. 

7.2.7 CLIMATE CHANGE 

The climate change specialist provided the limitation in that the report covers the 
climate change impact assessment for the SEZ. As such an assessment cannot be 
done without providing context to the potential emissions. As the exact build 
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programme for the SEZ has not been finalised, this report is based on the 
assumption that the following will form part of the SEZ: 

• Coal washery 

• Coke plant 

• Heat recovery power generation 

• Thermal power plant 

• Ferrochrome plant 

• Ferromanganese plant 

• Silicon manganese 

• Vanadium-titanium magnetite 

• High manganese steel 

• High vanadium steel plant 

• Stainless steel Plant 

• Lime plant 

• Cement plant 

• Refractories factory 

• Sewage treatment plant 

• Industrial domestic water plant 

• Light industrial processing zone 

• Machinery zone 

• Commercial residential area 

• Living area 

• SEZ administration centre 

• Bonded area 

As the detail designs and related process flows of the envisaged SEZ operations are 
not yet completed, the emissions associated with these activities cannot be 
calculated.  This assessment considers industry benchmarks and best practice 
emission intensities required to achieve certain national and international climate 
change objectives.  Ultimately these emissions intensities should form the basis of 
the environmental approvals for the various operations envisaged in the SEZ.  This 
report also presents emission intensities calculated from data received from the 
project team and puts it in context with the mentioned intensities. 

The analysis presented in this report is aligned with the principles of the National 
Environmental Management Act, 1998 (Act No 107 of 1998) as it seeks to provide 
the best possible information to evaluate the project’s environmental sustainability 
from a climate change perspective. From the outset, the authors of this report want 
to emphasise the fact that climate change is a global phenomenon, and that South 
Africa’s domestically focussed environmental laws and regulations have not been 
yet been amended to take account of international phenomena such as climate 
change. In this regard the authors of this report, as climate change specialists, have 
developed, over a period of four years, an appropriate methodology to deal with 
climate change within the context of domestic environmental legislation. This is 
defined in detail in Section 4 of the Climate Change Report.  
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However, it is critical to note that given South Africa’s developmental needs and 
the impacts of climate change on South Africa’s ability to build resilience, a balance 
must be struck between the immediate social needs of the country, and future 
environmental impacts. Future environmental impacts, related to issues such as 
constrained water capacity and biodiversity loss, could have significant socio-
economic impacts in terms of increased social climate change vulnerability. It is 
within the aforementioned context that the SEZ operations have been analysed. 

7.2.8 AIR QUALITY 

The air quality specialist provided the following limitations and assumptions and 
various others are provided in the specialist report contained under Appendix Q: 

• Some project information required to calculate emissions for proposed 
operations were provided by Delta BEC, Limpopo Economic Development 
Agency (LEDA) and (MM SEZ). Some outstanding information required to 
calculate emissions for proposed operations were acquired from studies 
conducted for similar operations within South Africa and national 
legislation. 

• The impact of the operational phases was determined quantitatively 
through emissions calculation and simulation. Construction phase and 
decommissioning phase impacts are expected to be somewhat less 
significant than operational phase impacts with regards to the projects key 
pollutants but have more significant impacts for particulate matter. 
Decommissioning and closure phases impacts, and significance of the 
impacts were qualitatively assessed.  Mitigation and management measures 
recommended for the construction and operational phases are also 
applicable to the decommissioning phase. No impacts are expected post-
closure provided the rehabilitation is successful. 

• Meteorology: 

o Considering the size of the modelling domain and the possible 
complexity of the meteorology in the study area, both on-site 
meteorology and simulated, Weather Research and Forecasting 
(WRF) model data for the period January 2016 to December 2018 was 
used in dispersion modelling. 

o The National Code of Practice for Air Dispersion Modelling (Gazette 
No. 37804, vol 589; 11 July 2014) prescribes the use of a minimum of 
1-year on-site data or at least three years of appropriate off-site data 
for use in Level 2 and 3 assessments. It also states that the 
meteorological data must be for a period no older than five years to 
the year of assessment. The dataset period is within the timeframe 
recommended by the National Code of Practice for Air Dispersion 
Modelling by being three years data and less than five years old during 
the assessment period (2019).  

• Emissions: 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 889 of 996 
 

o The pollutants were limited to airborne particulates (including TSP, 
PM10, PM2.5, manganese (Mn) and hexavalent chromium (Cr6+)) and 
gaseous pollutants from stacks, including carbon monoxide (CO), 
oxides of nitrogen (NOx), sulfur dioxide (SO2), hydrogen sulfide (H2S). 
These pollutants are either regulated under national ambient air 
quality standards (NAAQS) or considered key pollutants released by 
the surrounding industries. 

o It was assumed the industry stack sources will emit at the national 
minimum emission standards for the relevant listed activity according 
to Section 21 of the National Environmental Management: Air Quality 
Act (NEM:AQA), Act No. 39 of 2004. 

o It was assumed the industries operate as per similar operations in 
South Africa. 

o The estimation of greenhouse gas (GHG) emissions was not included 
in the scope of work. Reference is made to GHG emission reporting 
regulations as proposed facilities are required to report emissions on 
the National Atmospheric Emission Inventory System (NAEIS). 

o The fugitive PM emissions from the following plants were not 
estimated in detail as there was insufficient data available for 
emissions estimation and simulations - 

o Coke plant (based on similar operations and ration of production 
rates); 

o High vanadium steel plant (not estimated); 
o Manganese steel plant (not estimated); 
o Ferromanganese plant (based on similar operations and ration of 

production rates); 
o Manganese silicon alloy plant (not estimated); 
o Domestic waste handling/transfer (not estimated); 
o Cement plant (not estimated); 
o Refectories plant (not estimated); 
o Stainless plant (based on similar operations and ration of production 

rates); 
o Ferrochromium plant (based on similar operations and ration of 

production rates); and 
o Vanadium titanium magnetite plant (not estimated). 
o Vehicle exhaust emissions were not estimated. 
o There are also other existing sources of emissions such as a biomass 

burning, residential fuel burning, agricultural activities and wind 
erosion within the area, such sources were not quantified as part of 
the emissions inventory and simulations due to the lack of information 
on these sources and the complexity around simulating these sources. 

• Nitrogen dioxide (NO2) emissions and impacts: 

o For the project operations it was conservatively assumed that all NOx 
is NO2. 

• Cr6+ emissions and impacts: 
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o Closed furnaces operate under reducing conditions and chromium 
contained in furnace off-gas would primarily be in the trivalent state 
(Cr3+).  However, the combustion or reaction of CO rich furnace off-
gas may result in the formation Cr6+. 

o Data on the formation of Cr6+ throughout the entire ferrochrome 
(FeCr) production process is limited, but emissions from the furnace 
and tapping could be estimated based on research conducted by du 
Preez et al (2015) and Ma (2005). 

o The calculation of Cr6+ emissions from the furnace primary fume 
extraction was based on the assumption that (a) the chrome content 
in the particles in the off-gas is the same as the chrome content in the 
ore (~30%); (b) all the chrome in contained in the off-gas before being 
emitted to the atmosphere is in the trivalent form i.e. Cr3+; and (c) the 
amount of Cr3+ converted to Cr6+ is between 0.027% and 0.35% (du 
Preez, Beukes, & van Zyl, 2015). 

o The calculation of Cr6+ emissions from furnace secondary fume 
extraction was based on the assumption that (a) the chrome content 
in the particles in the off-gas is the same as the chrome content in the 
ore (~30%); and (b) the amount of Cr6+ as PM10 is similar to what is 
found in open furnace baghouse dust i.e. between 0.035% and 0.122% 
(Ma, 2005). 

o It was conservatively assumed that all Cr6+ emitted would be in the 
PM10 size fraction. 

o It was conservatively assumed that all forms of Cr6+ were carcinogenic. 
Known carcinogenic Cr6+ compounds include chromium trioxide, lead 
chromate, strontium chromate and zinc chromate. 

o In estimating increased lifetime cancer risk, use was made of 
simulated annual average Cr6+ concentrations. This approach is 
conservative since it assumes an individual will be exposed to this 
concentration constantly over a period of 70 years. 

o The range in cancer unit risk factors (URF) for exposure to Cr6+ is 
evidence of uncertainty related to increased lifetime cancer risk 
associated with this pollutant. In the presentation of increased 
lifetime cancer risk use was made of both the US EPA Integrated Risk 
Information System (IRIS) URF of 0.012 (µg/m3)-1 (the lower limit) and 
the World Health Organisation (WHO) URF of 0.04 (µg/m3)-1 (the 
geometric mean). 

7.2.9 SOCIO-ECONOMIC 

The socio-economic specialist did not have any assumptions or limitations. Please 
refer to their respective specialist study contained under Appendix P. 

7.2.10 NOISE 

The noise specialist provided the following assumptions and limitations: 
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7.2.10.1 MEASUREMENTS OF AMBIENT SOUND LEVELS 

• Ambient sound levels are the cumulative effects of innumerable sounds 
generated at various instances both far and near. High measurements may 
not necessarily mean that noise levels in the area are high. Similarly, a low 
sound level measurement will not necessarily mean that the area is always 
quiet, as sound levels will vary over seasons, time of the day, faunal 
characteristics, vegetation in the area and meteorological conditions 
(especially wind). This is excluding the potential effect of sounds from 
anthropogenic origin. It is impossible to quantify and identify the numerous 
sources that influenced a measurement using the reading result at the end 
of the measurement. Therefore trying to define ambient sound levels using 
the result of one 10-minute measurement will be very inaccurate (very low 
confidence level in the results) for the reasons mentioned above (one of the 
reasons why long-term measurements were collected). The more 
measurements that can be collected at a location the higher the confidence 
levels in the ambient sound level determined. When short-term 
measurements were collected, it should be cautioned and considered for 
other sound descriptors (such as LA90 values), together with an opinion of 
the character of the area; 

• It is assumed that the measurement locations represent residential 
dwellings in the area (similar environment), yet, in practice this can be highly 
erroneous as there are numerous factors that can impact on ambient sound 
levels, including: 

o the distance to closest trees, number and type of trees as well as the 
height of trees; 

o available habitat and food for birds and other animals; 
o distance to residential dwelling, type of equipment used at dwelling 

(compressors, air-cons); 
o general maintenance condition of house (especially during windy 

conditions); & 
o number and type of animals kept in the vicinity of the measurement 

locations (typical land use taking place around the dwelling).; 

• Exact location of a sound level meter in an area in relation to structures, 
infrastructure, vegetation and external noise sources will influence 
measurements. It may determine whether one is measuring anthropogenic 
sounds from a receptor dwelling, or environmental ambient soundscape 
contributors of significance (faunal, road traffic, railway line movement 
etc.). At times there are extraneous noises that cannot be heard during 
deployment, or not operational, that can significantly impact on readings 
(such as water pumps, transformers, faunal communication, etc.); 

• Determination of existing road traffic and other noise sources of significance 
are important (traffic counts etc.). Traffic however is highly dependent on 
the time of day as well as general agricultural activities taking place during 
the site investigation. Traffic noise is one of the major components in urban 
areas and could be a significant source of noise during busy periods. Traffic 
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may be audible at distances up to 3,000 m during quiet periods (little faunal 
and other noises), especially if the wind blows from the road to the 
receptors; 

• Measurements over wind speeds of 3 m/s could provide data influenced by 
wind- induced noises. While the windshields used limits the effect of 
fluctuating pressure across the microphone diaphragm, the effect of wind-
induced noises in the trees in the vicinity of the microphone did impact on 
the ambient sound levels. The site visit coincided with relatively low winds; 

• Ambient sound levels are dependant not only on time of day and 
meteorological conditions, but also change due to seasonal differences. 
Ambient sound levels are generally higher in summer months when faunal 
activity is higher and lower during the winter due to reduced faunal activity. 
Many faunal species are more active during warmer periods than colder 
periods. Certain cicada species can generate noise levels up to 120 dB for 
mating or distress purposes, sometimes singing in synchronisation 
magnifying noise levels they produce from their tymbals11. Winter months 
unfortunately also coincide with lower temperatures and very stable 
atmospheric conditions, ideal conditions for propagation of noise though 
faunal activity (and sounds) may be lower; 

• Ambient sound levels recorded near rivers, streams, wetlands, trees and 
bushy areas can be high. This is due to faunal activity which can dominate 
the sound levels around the measurement location. This generally is still 
considered naturally quiet and understood and accepted as features of the 
natural soundscape, and in various cases sought after and pleasing; 

• Considering one or more sound descriptor or equivalent can improve an 
acoustical assessment. Parameters such as LAMin, LAIeq, LAFeq, LCeq, 
LAMax, LA10, LA90 and spectral analysis forms part of the many variables 
that can be considered; & 

• As a residential area develops the presence of people will result in increased 
sounds. These are generally a combination of traffic noise, voices, animals 
and equipment (incl. TV’s and Radios). The result is that ambient sound 
levels will increase as an area matures. 

7.2.10.2 CALCULATING NOISE EMISSIONS – ADEQUACY OF PREDICTIVE METHODS 

Project specifics are not yet known, and no noise model was developed. This 
assessment however looks at the worse-case scenario using the potential extent of 
noises from potential activities. It uses a simplified sound propagation model based 
on the ISO 9613-2 algorithm and considers the following. 

• The sound power emission levels of processes and equipment; & 

• The distance of the receiver from the noise sources. 

This simplified model does not consider the following factors which must be 
evaluated on a project by project basis: 

• The octave band sound pressure emission levels of processes and 
equipment, neither the height of potential noise sources; 
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• The operational details of the proposed project, such as projected areas 
where activities will be taking place; 

• Potential cumulative effects; 

• Potential shielding from proposed buildings; 

• Meteorological effects; 

• Ground surface effects; 

• Topographical layout; & 

• Acoustical characteristics of the ground. 50% soft ground conditions were 
modelled, as the area where the mining activity would be taking place is 
well vegetated and sufficiently uneven to allow the consideration of 
relatively soft ground conditions. This is because the use of hard ground 
conditions could represent a too precautionary situation. 

The noise emission into the environment due to additional traffic was not 
calculated which should be calculated in a project basis once detailed 
information are available. 

7.2.10.3 ADEQUACY OF UNDERLYING ASSUMPTIONS 

Noise experienced at a certain location is the cumulative result of innumerable 
sounds emitted and generated both far and close, each in a different time domain, 
each having a different spectral character at a different sound level. Each of these 
sounds are also impacted differently by surrounding vegetation, structures and 
meteorological conditions that result in a total cumulative noise level represented 
by a few numbers on a sound level meter. 

As previously mentioned, it is not the purpose of noise modelling to accurately 
determine a likely noise level at a certain receptor, but to calculate a noise rating 
level that is used to identify potential issues of concern. 

7.2.10.4 UNCERTAINTIES ASSOCIATED WITH MITIGATION MEASURES 

Any noise impact can be mitigated to have a low significance; however, the cost of 
mitigating this impact may be prohibitive, or the measure may not be socially 
acceptable (such as the relocation of a NSD). These mitigation measures may be 
engineered, technological or due to management commitment. 

Intended for the purpose of the determination of the significance of the noise 
impact mitigation measures were selected that is feasible, mainly focussing on 
management of noise impacts using rules, policy and require a management 
commitment. This however does not mean that noise levels cannot be reduced 
further, only that to reduce the noise levels further may require significant 
additional costs (whether engineered, technological or management) 

 

7.2.11 HEALTH ASSESSMENT 

The health specialist provided the following limitations: 
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The HIA has focused on understanding the high-level health issues associated with 
the proposed SEZ Project site. The HIA also assessed health data gaps that may exist 
and determined whether additional information would be required to inform a 
more comprehensive health evidence-base. 

The gap analysis included a critical appraisal of data quality of sources identified 
during the HIA process. The following are the recognised limitations of the HIA 
study: 

• As the proposed SEZ Project is still in the planning phase, several parameters 
required for the air quality modelling (conducted by Gondwana) were 
unavailable. Average values from the literature were used for many of the 
parameters, and in some cases, conservative estimates and ‘worst case’ 
values were used in their model. 

• The HIA 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, 
and it is likely that the recording may lack required accuracy. However, this 
information is invaluable in understanding the health challenges in the area, 
although the limitation must be considered when evaluating information, 
as its ability to be used as a robust baseline and to monitor relevant health 
impacts is limited; and 

• Interviews and any other 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. 

This HIA must be viewed as a prospective / predictive study as there has as yet been 
no initiation of any construction activities on the proposed site. 

7.2.12 TRAFFIC 

Various assumptions in terms of the road, rail and air transport were provided in 
the specialist report in order to arrive at the traffic demand that will be generated 
and to determine the associated impact. Please refer to Appendix V. 

7.2.13 WATER 

The hydrological specialist provided the following assumptions: 

• Due to the factual nature of such a planning document, facts as known at 
the time of compilation, and assumptions made at the time, forms the basis 
of it. During the time of compilation, the nature and water requirements of 
the MM SEZ were differently perceived than today. During the report 
development time, the total water requirement was considered to be 
approximately 35 Mm3/a, whilst the current view is and eventual 
requirement of approximately 80 Mm3/a for the SEZ Southern Site alone. 
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This brings about the necessity to introduce additional data with due 
motivation. 

• For any medium-term supply to be met, substantial infrastructure will be 
required to pump water in from the Musina area over a distance of 
approximately 50 km and over a vertical lift of approximately 260 m from 
the Limpopo River basin. The water can only be supplied with substantial 
capital expenditure and at a high operational (energy related) cost. Under 
assumption that economic feasibility will be considered on the relevant 
forum, the focus in this report is limited to possible supply options. 

• It is anticipated that large volumes of water may still be available in the 
Limpopo Alluvial Aquifer. It is anticipated that a further 20 Mm3/a may be 
harvested from this source downstream to the Sand River confluence, on 
the farms Vryheid 8 MT, Bokveld 12 MT and Malala Hoek 13 MT. 

• There are no current scientific grounds for this assumption. I full mainstem 
hydrological study is required and will be done to substantiate the extent of 
available water in the Limpopo Aquifer to take up without infringing the 
allocation rights of others. It must therefore be noted that a zero-supply 
scenario from this resource should also be considered to clarify the impact 
of it on the development. 

7.2.14 ENERGY  

The following technical assumptions are considered: 

• Baseload power is required (i.e. 24/7 continuous supply) 

• Relatively cheap tariff required (i.e. close to the cost of current Eskom tariffs 
or less) 

• Specific power consumption of the metallurgical cluster is about 3 - 4 MWh 
/ tonne product 

• Grid cost: 

o Average Eskom Mega-Flex tariff of 80c / kWh – this is the current 
Eskom tariff; our assumption is rather the rate of increase of this tariff 
beyond 2021 for which we do not have data 

o Eskom will recoup the cost of new generation through increased 
tariffs (higher than inflation) over the coming years 

o The IPP will connect to the Eskom grid. Additional grid connection and 
transmission costs are not included in the LCOE. 

• MMSEZ is considering several energy supplies options in its approach to 
provide cost efficient, reliable power to the large industrial clients within 
the metallurgical zone. 

• With regards to a coal fired power plant generation, ONLY Ultra-
supercritical will be considered, as per lessons learnt from cases around the 
world. This has been addressed in the document. CCS is not considered due 
to the additional high CAPEX (a review is still provided though). 
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7.2.15 ECONOMIC ANALYSIS 

The following limitations were provided by the economic specialists: 

Globally SEZs, in their various forms, are a relatively recent industrialisation 
strategy many countries have adopted to industrialize their economies. Modern 
SEZs, adjacent to seaports, airports and along border corridors, first appeared in 
the 1960s but multiplied in the 1980s following the adoption of export-oriented 
industrialisation strategies by many countries across the world. The acceleration of 
international production and rapid growth of global value chains (GVCs) between 
1990 and 2000, particularly in Asia, generated a wave of SEZs development across 
all regions of the world. After 2000, the adoption of SEZs got a renewed impetus as 
many countries tried to replicate China’s rapid industrialisation strategy which was 
centred on the development of SEZs across the country (UNCTAD, 2019). 

While there is growing interest and acknowledgement of the economic benefits of 
SEZs, many of the SEZs in Sub-Saharan Africa still under construction or at various 
stages of implementation. Their fiscal and regulatory regimes as well as the 
resultant economic benefits are less understood than in Asia. Very little empirical 
research has been done to test the fiscal and financial viability of SEZs as well as 
quantifying the direct and indirect economic benefits that accrue to countries that 
implement SEZ policies to accelerate their industrialisation. South Africa has 
designated a total of ten SEZs but only five are operational. In addition, there have 
not been any detailed economic modelling studies to test various aspects of SEZs 
including their financial viability and impacts on provincial and national economies 
in South Africa. 

7.2.16 BIODIVERSITY OFFSET STRATEGY 

The following assumptions, limitations, and gaps in information should be noted 
regarding the study: 

• Significant aspects of the information regarding the study was sourced from 
technical reports and specialist assessment conducted by third-party in 
2019 and 2020. While every effort was made to verify the information 
obtained, it is however assumed that all information and data obtained 
from third-party specialist are valid (citations of sourced information and 
data are adequately provided). 

• Data deficiency on accurate population numbers of certain species are 
noted and therefore provides an uncertainty in determining the actual 
biodiversity metrics for specific species or features. 

• A direct extrapolation from the surveyed area to the entire site was made 
when quantifying population count for flora and fauna species. The gap in 
data provides an uncertainty in determining the actual population count for 
flora and fauna species. 

• There are still outstanding reports that provide input into this biodiversity 
offset strategy that need to be taken into consideration prior to agreements 
and finalisation of the offset area. These include: 
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o Avifaunal Assessment 
o Flora and Faunal Assessment 
o Climate change Assessment 
o Final Air Quality Assessment 

• An updated hydrological Assessment/ Final Water Report 

• Additional information regarding limitations and gaps in information are 
provided within this document wherever contexts are relevant. 

7.2.17 WASTE ASSESSMENT 

The waste specialist did not provide any limitations to their specialist study. Please 
refer to Appendix T for more information. The waste study is based on assumed 
waste volumes based on the development masterplan whilst it acknowledges that 
the process for managing waste as with all external bulk infrastructure services 
require detail design and site selection to be executed in order to arrive at a 
detailed assessment of the implications.  Town Planning 

The town planning specialist did not provide any limitations to their study. Please 
refer to Appendix W. The town planning study report is based on available 
information and the masterplan for the project.  

7.2.18 TOURISM AND FOOD SECURITY 

The establishment of the Musina-Makhado SEZ will impact tourism activities in the 
surrounding area. It is important to note that certain assumptions according to 
existing knowledge and information can be made, along with potential 
uncertainties and gaps. The sub-headings below list several assumptions, 
uncertainties and gaps identified based on the impact of the SEZ on surrounding 
tourism activities. 

7.2.18.1 Assumptions 

• Due to the COVID-19 pandemic, South Africa’s tourism sector are not yet 
fully operational and can be affected long term in terms of performance. 
The SEZ will stimulate economic activity within the region that can benefit 
tourism sector operations. 

• The establishment of the SEZ can attract both international and national 
investment and opportunities due to increased economic activity. 

• The SEZ will enhance positive host community perceptions due to 
employment opportunities created. 

• Waste disposal would be managed and done responsibly in a way that limit 
the effect on the 

• area’s visual attractiveness and features. 

• Establishment of the SEZ would focus on limiting the effects on natural and 
heritage resources of the region by thorough assessments done prior to 
development. 

• It is assumed that the SEZ’s establishment and operations practice 
responsibly towards surrounding biodiversity. 
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• Mitigation measures will be implemented to reduce health risks caused by 
odour, chemical inhalation, etc. 

• Due to the current water shortage in Limpopo, the SEZ will obtain water 
from Zimbabwe. 

• Infrastructure development will aim to align designs with the current 
characteristics of the area and not affect its visual attractiveness. 
Furthermore, infrastructure development creates opportunities for 
employment, healthcare, and education. 

• An increase in demand for goods and services will increase profitability for 
local businesses. It is assumed that materials required for SEZ operations 
and other necessities will be purchased from local businesses in the area 
(where possible). 

• Degradation of the surrounding environment will be avoided as much as 
possible to reduce negative impacts caused by the establishment of the SEZ. 

• Domestic tourism opportunities and income will increase due to an increase 
of people living in the area. Tourist activities and offerings will be explored 
and supported by new inhabitants. 

• Local resources like electricity and water will be under additional pressure 
due to the increased activities caused by the establishment of the SEZ. 

• It is assumed that continuous monitoring and evaluation measures will be 
implemented to ensure efficiency, sustainability, and responsible activities. 

• Community involvement will be prioritised during all phases of the SEZ 
establishment for maximum beneficiation. 

7.2.18.2 Uncertainties and Gaps 

• The duration of the COVD-19 pandemic is still unknown and may influence 
the performance of the tourism sector and the overall economy long term. 
It is also unclear how future, and post COVID-19 impacts will affect tourists’ 
travel habits. 

• Additional water that will potentially be obtained from Zimbabwe is also 
uncertain as Zimbabwe are also experiencing limited availability of water. 
The SEZ can increase the water usage in Limpopo which will worsen the 
current water shortage. 

• Load shedding is implemented regularly in South Africa due to high demand 
and limited resources. Load shedding affects business activities and 
productivity. The development of the SEZ will put increased pressure on the 
electricity usage of the area and can lead to more regular load shedding 
implementation. 

• Even though mitigation measures can be put in place, the extend of the 
SEZ’s long term impacts on surrounding natural and heritage resources are 
uncertain. 

• It is uncertain how the waste disposal facility will affect tourists’ 
perceptions of the surrounding area and how it will visually affect the area. 

• Due to the characteristics of the province’s tourism sector, tourists 
travelling to the region will be interested in the natural and heritage 
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landscapes of the area. The SEZ activities might influence the quality of 
visits due to noise, pollution, industrialisation, etc which will affect the 
competitiveness of the destination. 

• It is uncertain what protocol will be established to ensure strong 
communication between residents and the SEZ. 

• Direct and indirect impacts the SEZ will have on tourism on the short, 
medium, and long term is difficult to determine prior to its establishment 
and activities. 

• It is not clear to what extend locals will benefit from the SEZ in terms of 
employment opportunities, business support, etc. 

• It is uncertain to which extend accommodation establishments will be 
affected in terms of ambience, noise, pollutions, traffic, limited local 
resources, etc. 

• It is uncertain as to how the SEZ can reduce health risks caused by its 
activities in the area. 

• The availability of updated tourism data in terms of indicators, growth and 
performance are challenging in South Africa. Updated trends, behaviours 
and statistics can assist to monitor the exact impact the SEZ will have on 
surrounding tourism activities. 

• Tourism performance is directly affected by seasonality, which means most 
tourist destinations rely on peak months. Infrastructure development 
activities during peak months can lead to further tourism sector challenges. 

• Ever-changing behaviour of tourists creates challenges as to what exactly 
tourists are looking for when visiting a destination which makes it difficult 
to determine where to apply mitigation measures and where to avoid 
changing features within a destination. 

• Skilled labour can be a problem in terms of employment opportunities 
created by the SEZ. A gap might exist between the requirements expected 
for certain positions and the skills locals comprise of. 

• Severe climate changes and other external factors caused by global 
warming can affect the local tourism sector mainly depending on its natural 
and heritage resources. 

• Safety and security are a concern in the tourism sector nationwide, 
however if an increase of criminal activities is recorded, it might be blamed 
on the establishment of the SEZ. 

• Due to uncertainty as to how exactly infrastructure of the SEZ will look after 
completion, the possibility does exist that it will affect the aesthetic value 
of the area due to industrial buildings, increased traffic, etc. A disturbance 
of the aesthetic features and possible damage to biodiversity in the area can 
affect visitor experiences and influence future tourist visits. 

• Any infrastructure development will increase pollution in the surrounding 
areas. There is no specific (or limited where available) mitigation approach 
to reduce or avoid pollution caused through infrastructure development. 

• During stakeholder engagements it was noted that the region is lacking 
efficient tourism signage. It is important for awareness and visitor 
experience purposes to ensure adequate signage are provided in and 
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around destinations (nature reserves, game farms, accommodations, 
heritage sites areas, etc.). 

• During stakeholder engagements, the communities identified a gap for the 
development of a cultural village based on Venda and Tsonga cultures 
where culture and heritage would be promoted and preserved for 
sustainability and awareness purposes. There is currently a lack of attention 
given to the Tsonga and Venda communities in the area. 

In compiling this report, certain gaps in information were identified which create 
uncertainty in projecting the impact of the MMSEZ on food security. Therefore, 
assumptions were made to fill in these gaps of information.  

Gaps in Information Uncertainties 
Assumptio

n 

The COVID-19 lockdowns have 

impacted the economy, but the 

extent thereof will only be known 

in future financial 

periods 

 

 
Future economic growth 

 

The  effects of COVID-19 will be 

minimal 

Climate changes annually; 

therefore, only averages in 

climate characteristics can be 

utilised 

 
Agriculture output is 

dependent on climatic factors 

 
Climate conditions 

remain constant 

annually 

The volume of water used by 

irrigation farmer per year is 

unknown, as some river water 

will not be abstracted 

 

The volume of unutilised water 

 

All available water allocated to 

irrigation is utilised 

Farmers often rotate crops 

annually/seasonally, and thus no 

information is available on 

current and future crop 

selections 

 

 
Choice in crops planted 

 

Annual commodity production 

selection remains constant each 

year 

Future MMSEZ energy 

consumption is based on 

projections that are 

dependent on future 

investment. In the case that 

investment does not 

materialise, no information is 

available for alternative 

energy sources. 

 

 
 

The energy consumption of the 

MMSEZ during the construction of 

a power plant that may hamper 

agricultural activities 

 

 

 

There will be sufficient electricity 

available for the development 

of the MMSEZ 
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The assumptions made throughout the document were therefore made according 
to a conservative approach in order to assess the related parameters more 
accurately. 

7.2.19 OCCUPATIONAL HEALTH AND SAFETY 

This OHRA has focused on understanding the high-level occupational health issues 
associated with the proposed SEZ Project site. The OHRA also assessed 
occupational health data gaps that may exist and determined whether additional 
information would be required to inform a more comprehensive occupational 
health evidence-base.  

The gap analysis included a critical appraisal of data quality of sources identified 
during the OHRA process.  

The following are the recognised limitations of the OHRA study: 

• As the proposed SEZ Project is still in the planning phase, several parameters 
required for exposure and risk rating were unavailable. Average values from 
the literature or surrogate data were used for many of ratings, and in some 
cases, conservative estimates and ‘worst case’ values were used. 

• The determination of similar exposure groups, understanding of anticipated 
occupational health hazards and their subsequent risk ratings relied on 
occupational hygiene monitoring historical data which may have not been 
taken with the same objectives as it was used. 

• The conclusions and risk ratings for psychological stressors were based on 
anecdotal evidence as opposed to scientific evidence. 

• The grouping of similar exposure groups done based on the information 
available which may be subject to change due to the dynamism of the 
project. 

• The psychological, biological, and ergonomic hazards do not have clear 
legislative guidelines on risk rating and thus the conclusions made on this 
report are based on the evidence acquired and professional judgement. 

• There was no site walkthrough conducted as no operations are currently 
taking place and no key informants with a background understanding and 
information of the project plans were available at the time of the 
assessment. 

• A single exposure – single outcome approach was taken in evaluating and 
rating the risks in this report. It should be noted that in reality, mixed 
exposures occur and may produce acute or chronic effects or a combination 
of both with or without any latency. Exposures to mixed stressors can 
produce health consequences that are additive, synergistic, antagonistic, or 
can potentiate the response expected from individual component 
exposures.  

• This OHRA must be viewed as a prospective / predictive study as there has 
as yet been no initiation of any construction activities on the proposed site. 
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7.2.20 GENERAL UNCERTAINTIES, LIMITATIONS  

• The future expansion site, or concept waste site as indicated in the SEZ 
master plan (Appendix Z), has not been evaluated by all the specialists, 
therefore the impacts on the biodiversity, heritage, soil & land capability as 
well as palaeontological aspects can be assumed as similar to the designated 
SEZ site. These specialist studies will, however, be updated and provided 
with the final EIA submission. It must be noted that the site is indicative and 
remain subject to a rigorous process in terms of feasibility and the need for 
such a facility in the future given the planned plant and facility detail design.  

• Due to the limitations set upon the EAP and specialists through the request 
for an extension of time until 31 March 2021, and LEDET only granting an 
extension until 31 January 2021, has placed considerable limitations and 
restrictions on addressing all the comments presented by I&APs during the 
public participation which started on 1 September 2020 and that ran until 
22 October 2020. 

• Material and procedural risks towards the EIA process in terms of a request 
by I&APs to have further consultation and requests for further public 
meetings and focus group meetings and whereas the applicant the Friday 
before the meetings were undertaken, requested the EAP to notify the 
I&APs of allowance for such further meetings with  less than a  required 14-
days notice period as per practice has jeopardised the EIA process. 

• Delta BEC had requested an extension of time to consolidate all comments, 
address issues and concerns raised by I&APs from LEDET on 16 October 
2020 until 31 March 2021, and LEDET requested further motivation and this 
motivation was submitted to LEDET on 26 October 2020. LEDET granted an 
extension towards the EIA process until 31 January 2020. In this request for 
extension, the need for an independent reviewer was highlighted and LEDET 
decided to do this as a separate process. Upon receiving the extension, 
specialists were requested to submit variation orders to address their 
respective comments and issues identified during the public review process. 
Due to the procurement process undertaken by the Applicant, the 
timeframes as agreed by the Applicant could not be met and specialists 
were appointed on their variation orders from 20 November 2020 onwards. 
This poses a procedural risk in terms of the EIA process as the specialists 
require a lead time to plan and prepare for site visits and addressing the 
comments as per the variation order requests. Certain specialists did 
indicate that they would require up to 8-weeks to address and update their 
reports, however this is now merely impossible due to the shortened 
timeframes. In the letter from LEDET granting the extension, LEDET also 
indicated that no public participation is allowed as per NEMA, 1998 EIA 
Regulations, 2014 (as amended) from 15 December 2020 to 5 January 2021, 
and this further poses a risk that not all comments could be addressed in 
time before the 7th of December 2020 when this draft amended EIA report 
was set out for review. 

• Furthermore, the EAP attended to what was possible during this time to 
address as far as possible the comments received and identify the gaps. 
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• Delta BEC submitted on 6 November 2020 a follow-up letter acknowledging 
the receipt of the granting of extension to LEDET in which Delta BEC 
requested clarity on the matter of independent review, and also requesting 
LEDET to provide clarity why they did not provide guidance towards the EAP 
upon the EAP’S requests of 16 and 26 October 2020. In the letters of 6 and 
16 November 2020, the EAP requested further clarity from LEDET why 
LEDET did not provide any guidance and requested again that the 
Department consider the extension originally proposed until 31 March 
2021. The EAP also alerted LEDET that 31 January 2021 falls on a Sunday and 
that the report should thus be submitted to LEDET on 1 February 2021 which 
falls on a Monday, the first working day after the weekend. 

• Due to the shortened timeframes, all specialists could not address the 
concerns by I&APs for the inclusion of a potential future industrial waste 
dump. Even though this proposal   is in a preliminary concept phase, and 
would have to undergo its own site-specific EIA where at least 5 suitable 
waste dump areas need to be identified and undergo public participation 
and application for a waste license under NEM:WA, the cumulative impacts 
of the identified future industrial waste dump as per the master plan could 
not be fully identified.This poses a further material risk onto the EIA process 
and can be seen as a gap.  

• Furthermore, the EAP requested written correspondence from both LEDET 
and DEFF on whom should be the Competent Authority. LEDET and DEFF 
both indicated that they are the Competent Authority. The CER through Mr. 
Ruchir Naidoo, provided correspondence in the Daily Maverick that DEFF is 
not the correct Competent Authority for this application. However, during 
the initial phases of the proposed Musina-Makhado SEZ operations, 
hazardous waste may need to be transported from Limpopo and be 
disposed at the Holfontein or Vlakfontein hazardous waste sites. 
Furthermore, in the longer-term, it is proposed to source water from 
Zimbabwe and therefore it is argued that in both these instances it results 
in international and national impacts and hence the need for DEFF to be the 
Competent Authority of this application. 

• During the designation of the proposed site, and due to short timeframes 
for designation, Delta BEC alerted LEDA and LEDET that  only an 
environmental screening report can be prepared for the selected site, and  
alerted both parties that the screening only highlighted high-level risks and 
that during the EIA process, specialists may rate the current site as not 
feasible for such a type of development. The report was submitted to LEDET 
and LEDA to scrutinise the report. LEDET and LEDA accepted the report. No 
other site was investigated. 

• Due to all of the above risks in terms of the EIA process, material and 
procedural, the draft amended report will be set out for public review from 
7 December 2020 until 14 December 2020 and then from 6 January 2021 
until 29 January 2021, which leaves the EAP, specialists and THE Applicant 
with a weekend to finalise and update the report for final submission on 1 
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February 2021. Therefore, it is impossible to address the comments and 
risks to be identified during this round of public consultation. 

• The following material and procedural risks and gaps are: 

o The site selected was based on a high-level site selection process and 
no thorough site selection process was followed at the time; 

o The applicant requested the EAP to notify the I&APs less than 14-days 
prior to undertaking the second round of public / focus group 
meetings, which is a major risk towards the EIA process; 

o The EAP requested considerable time from LEDET to address material 
and mitigate procedural risks and gaps identified until 31 March 2021, 
however an extension was only granted until 31 January 2021. As 
mentioned above, due to normal procurement procedures by the 
Applicant the appointment of the specialists to address the future 
industrial waste area and comments obtained during the review of the 
draft EIA report, could not be completed before 7 December 2020 
when the draft amended EIA report was set out. 

o The Energy Specialists are not able to update their report which is only 
an information document and not a complete specialist study and that 
is one of the reasons why 31 March 2021 was requested as they 
indicated they require 5-months to address and convert their report 
into a comprehensive specialist study. This is seen as a risk. 

o In terms of the biodiversity offset strategy and plan, the specialists 
also are not able to comment whether an offset of such a magnitude 
would be feasible. Even though all indications are that it is likely not 
feasible confirmation is outstanding. If the original extension were 
granted, specialists would have been able to address the risks and 
gaps. This is seen as a major challenge for the EIA process. 

7.3 SUMMARY OF IMPACT CONCLUSIONS AND KEY RECOMMENDATIONS 
OF SPECIALISTS 

7.3.1 AQUATICS AND WETLAND 

The aquatic specialist concluded that a total of 303.74 ha of drainage lines and 
wetlands were identified on site. The pans categorised as Category A (Natural) 
displayed no visible impacts. This was attributed to general access restrictions on 
the farm portion (ANTROBUS 566 – East of N1) on which these pans were observed. 
This is due to the private access of the game reserve. The main impacts associated 
with the pans categorised as Category B (Largely natural) included heavy grazing 
activities (remainder of the farms and portions). The final EIS scores were High for 
all pans. Wetland buffers were determined to be 51 m for all pans and 100m or the 
1:100-year floodline for drainage lines. 

In terms of aquatic ecological integrity, no PES could determine for each of the 
biological components at the time of the survey due to the nature of the systems 
present within the proposed Project area, as such, no integrated EcoStatus could 
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be determined. Nonetheless, it should be noted that the conditions observed at the 
time of the survey were deemed natural and representative of the region. 

Most of the impacts from the construction and operation of the SEZ are major, with 
little option for mitigation. SEZ’s are intended to be long-term industrial and 
economic development initiatives; it is thus unlikely for the project to be 
decommissioned in the foreseeable future. However, in the event that 
decommissioning, and closure takes place, impacts and mitigation measures were 
provided. Monitoring recommendations were also provided. 

7.3.2 ECOLOGICAL ASSESSMENT 

The biodiversity specialist concluded from his study undertaken and the impact 
prescribed in the specialist report that the Makhado-Musina SEZ offers an 
important if not high Biodiversity Value owing to the presence of intact savanna 
woodland habitat as well as Riparian and ephemeral pan habitat. Loss of these 
components will result in loss of biodiversity and biodiversity support for the area. 
The opportunity exists, however, for the proposed SEZ to contribute significantly to 
conservation of biodiversity within the Limpopo Bushveld region. Conservation of 
as much of the natural land in the area within the site as possible, and the creation 
of corridors linking other natural areas, would aid in conservation of ecosystems, 
flora and fauna. Offset will aid in mitigating the negative impacts, and must be 
investigated. 

The impacts as described, rated and mitigated in this document pose a risk to 
natural areas of high sensitivity. Protected tree species were recorded on site and 
mitigation measures as per legislation have been prescribed. Although this impact 
is potentially of high significance, the mitigation measures, including the 
investigation, specifically the offsets and permit application, could mitigate this. 
From a landscape perspective the highly sensitive landscapes include riparian, 
wetlands, pans and ridge bushveld. The impacts of this magnitude of development 
on these features will be significant, even after mitigation. 

7.3.3 HERITAGE ASSESSMENT 

The aim of the HRM process was to comply with regulatory requirements contained 
within Section 38 of the NHRA through the following: 

• Defining the cultural landscape within which the project is situated; 

• Identifying, as far as is feasible, heritage resources that may be impacted 
upon by the project as well as define the CS;  

• Assessing the possible impacts to the identified heritage resources; 

• Considering the socio-economic benefits of the project; and 

• Providing feasible mitigation and management measures to avoid, remove 
or reduce perceived impacts and risks. 

These objectives were met as presented in the specialist report. Based on the 
understanding of the project while considering the results of this assessment, Digby 
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Wells does not object to the project where the provided cultural and fossil heritage-
specific recommendations are adopted. Please refer to Appendix L. 

7.3.4 PALAEONTOLOGICAL ASSESSMENT 

The palaeontologist concluded the following from the palaeontological 
assessment. 

Based on the nature of the project, surface activities may impact upon the fossil 
heritage if preserved in the development footprint. The geological structures 
suggest that the rocks are the correct age and type to preserve fossils. However, 
none were found by the palaeontologist who surveyed the area. The Fripp and 
Solitude Formations are not within the footprint. Since there is a small chance that 
fossils from the Tshidsi, Madzaringwe and Mikambeni Formations in the central 
sections of the farms Dreyer 256 and Van der Bijl 258, may be found below the 
surface and therefore will be disturbed, a Fossil Chance Find Protocol has been 
added to this report. It is extremely unlikely that fossils will occur on the rest of the 
farms within the project area. Taking account of the defined criteria and results of 
the survey, the potential impact to fossil heritage resources is extremely low. 

Based on experience and the lack of any fossils recorded previously or found during 
the site visit to the area, it is unlikely that many fossils would be preserved in the 
site. Nonetheless, there is a very small chance that fossils may occur below the 
surface so a Fossil Chance Find Protocol should be added to the EMPr. If fossils are 
found once excavations have commenced then they should be rescued and a 
palaeontologist should be called to assess and collect a representative sample with 
the relevant SAHRA permit. 

7.3.5 SOIL AND LAND CAPABILITY 

The soil specialist concluded that the project area is predominantly semi-arid, dry 
and hot (BSh), influenced by the Soutpansberg mountain range that acts as a barrier 
between the Indian Ocean south-eastern maritime climate and the northern 
continental climate. The topography can be described as a relatively flat to slightly 
undulating landscape, with an overall shallow gradient in an approximate south-
north orientation. Higher elevations in the area are predominantly associated with 
rock outcrops that form ridges in approximate west-east and west-southwest to 
east-northeast orientations. The predominant vegetation type found at the site is 
that of the Musina Mopane Bushveld. 

The land type gathered suggested that the project area was dominated by land 
types Ah89, Fc483, Ib312 and Ae305. Soil forms identified during the site survey 
include Mispah, Hutton and Clovelly. The soils on the site have a sandy loam texture 
with low clay and soil organic carbon contents. As a result, the soil CEC is low to 
moderate, with exchangeable cation concentrations indicate low sodium content 
with good calcium, magnesium and potassium concentrations for crop growth. 
However, the soils are acidic and phosphorus concentrations are very low. Zinc and 
copper concentrations are also considered to be low for common crops. Based on 
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the chemical characteristics, the soils have limited potential for crop growth 
without additional management practises such as liming or fertilisation. 

The current land capabilities identified within the proposed development area 
were Class VI and VIII, mainly due to the soil chemical characteristics and the 
shallow depth to bedrock for large parts of the site. This limits the land capability 
potential to mainly wildlife or moderate grazing. 

The high-level impact assessment indicated the main impacts will be potential soil 
contamination due to the proposed activities and soil compaction and removal due 
to base preparation for construction and movement of construction vehicles. 
However, the current land capability is limited to mainly wildlife or light/moderate 
grazing, and if risk of contamination is minimised, land capability will not be 
severely impacted upon. 

7.3.6 VISUAL 

The existing visual condition of the landscape that may be affected by the proposed 
Project has been described.  The study areas scenic quality has been rated low to 
moderate within the context of the sub-region and potential viewing areas and 
landscape types identified and mapped indicating potential sensitivity to the 
proposed development within a 30 km radius of the project site. 

An overall rating within the context of the study area, of low to high is allocated to 
the study area.  The lowest rating is associated with the existing mine located near 
Mopane and other power and rail infrastructure in the study area.  A high rating is 
assigned to the Soutpansberg Mountain located in the southern section to the 
south of the study site, patches of Limpopo Ridge Bushveld and areas associated to 
the Sand River, located to the north of the Project site. A moderate rating is 
assigned to the Musina Mopane Bushveld which compromises the rest of the study 
area and most of the Project site. 

Visual sensitivity towards the Project is expected to be high since the study area 
and project site are currently experienced as “natural” areas with few man-made 
disturbances such as mining or industrial related activities.  This is borne out when 
the public raised concerns during the Scoping phase (Delta BEC 2019) regarding the 
visual impact and the most recent comments made on the EIAR.  Specific concerns 
around the impact of the Project on the hunting and tourism, further reinforces the 
sensitivity towards the Project as both these activities relate to the visual and 
aesthetic (hunting to a lesser degree) attributes of the sub-region. 

In determining the visibility of the Project and the IHWF the proposed heights of 
project components were used. Offsets equivalent to the proposed final heights of 
project components were used to generate viewsheds which indicated a high 
potential visibility of the Project.  However, during the site investigation it became 
clear that existing tall vegetation and the flat to rolling topography and two ridge 
lines, result in the landscape having a moderate to high VAC.   The consequence 
being that most views to project activities would be blocked of partially blocked 
thus significantly reducing the intensity of visual impact on sensitive viewing areas 
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with only the very tall elements (i.e. the stacks), persistently protruding above the 
tree line. 

The significance of visual impact (based on the worst-case scenario) of the 
proposed Project and the IHWF during both the construction and operational 
phases is predicted to be high for localized areas to the north, west and south of 
the site as the physical presence of project activities will cause a major loss of or 
alteration to key landscape elements and visual characteristics of the baseline.  
Targets, limits and thresholds of concern are likely to be regularly exceeded and 
intervention is required.  The result being that the impact must have an influence 
on the decision process to develop the area. 

Mitigation is difficult to implement successfully due to the scale, bulk, and extent 
of the combined developments due to the scale, bulk, and extent of their Project 
activities.  However, mitigation in both the construction and operational phases is 
possible and can potentially reduce the impact in these phases from high (It must 
have an influence on the decision. Substantial mitigation will be required) to 
moderate (It should have an influence on the decision. Mitigation will be required).    
The study area has a moderate to high VAC due to the nature of the vegetation, the 
relative flatness of the rolling topography and two ridge lines within the study area. 
Mitigation must focus on retaining a much existing vegetation as possible and 
ensuring that structures are designed to blend with the natural landscape to reduce 
contrast between new structures and their natural surroundings.  All vegetation not 
inside a development footprint must be retained, along with a 50m (minimum) 
buffer zone along the Project boundary.  It will be a challenge to successfully 
mitigate the impact of the IHWF, primarily to its vast scale and the fact that it occurs 
in an area with a moderate VAC. 

The report’s findings confirm that localized high visual impacts would occur on 
residents, tourists, and other sensitive receptors, living in and visiting areas 
immediately north, west, and south of the project sites.  It is highly likely that the 
Project would compromise existing uses (primarily tourism and game farming) in 
the study area.  It is recommended that discussions are undertaken with local 
landowners who would be affected by the project to determine what would be the 
best option on their property to mitigate potential visual impacts.  A small number 
of homesteads located on elevated positions south of the site could experience 
open views of the Project site, which is of particular concern. 

7.3.6.1 Opinion of the author 

It is the opinion of the author that all aspects of the Project, from a potential visual 
impact perspective, should be approved provided that the mitigation/management 
measures are contractually binding, strictly adhered to and effectively 
implemented, managed and monitored in the long term. And that discussions with 
local affected landowners be carried out to determine where the developers could 
assist by establishing management measures on their properties to mitigate visual 
impacts.  It is also of vital importance that authorisation is not given, until such time 
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as the findings of subsequent VIAs for each or the project activity that triggers an 
EIA, are known and integrated into the decision-making process. 

7.3.7 CLIMATE CHANGE 

In conclusion, this project presents a unique challenge. When considered from a 
South African National perspective, the impacts of the project are: 

• The project has a High (negative) impact rating for the operational phase of 
the project, in terms of the 2014 NEMA EIA Regulations, with a significance 
score of 100.  

• The emissions released by the various activities associated with the SEZ over 
the operational lifetime of the project will consume as much as 10% of South 
Africa’s carbon budget.  The impact on the emission inventory of the country 
is therefore VERY HIGH (negative).  

• When considering the impact score for the construction phase, the impact 
score will be High. This is independent of the magnitude of the GHG 
emissions.  However, these emissions pale in comparison to the operational 
emissions that will result from the proposed SEZ and various activities 
planned within.  

• Although the impact of the activities associated with operational phase of 
the SEZ is considered to be HIGH with a magnitude impact (in terms of the 
specialist climate change assessment methodology) of VERY HIGH in terms 
of the country’s emission inventory, such impact has been considered 
within the context of the provisions of the Thabametsi case, as well as the 
relevant regulatory requirements relating to South Africa’s energy sector, 
climate change commitments and social context.  

o The contextual consideration of the project aligns with the 
requirements of Section 240(1) of NEMA which provides that the 
Minister must comply with the Act, and must “take into account all 
relevant factors.” At the time of drafting the report, the IRP 2010-2030 
was the binding policy determining South Africa’s electricity mix.  

o However, since the adoption of the IRP 2010, South Africa has made 
numerous climate change commitments in its NDC, and as such, the 
IRP 2010 is premised on facts that are outdated when considering 
more recent policy developments and commitments.  

• Therefore, environmental authorisation of the thermal coal fired power 
plant cannot be granted merely based on the fact that the IRP 2010 allows 
for energy to be procured from coal. Additional factors such as the project’s 
overall impact in relation to other factors such as South Africa’s NDC and 
South Africa’s Peak Plateau Decline (PPD) emission trajectory must be 
considered. 

Based on the above, and considering the relevant regulatory factors which includes, 
but is not limited to South Africa’s Nationally Determined Contribution (NDC), the 
Peak Plateau Decline (PPD) emission trajectory as well as the outdated nature of 
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the Integrated Resource Plan 2010, the various activities planned as part of the SEZ 
should not be implemented, unless the following can be met: 

• If the individual processes within the SEZ are built according to the SBTi 
intensities identified in the report, then emissions of the project could be 
reduced by approximately 10 million tonnes per year, to a total emission of 
24 million tonnes per year. 

In the light of the above, the recommendations in the report are: 

• Environmental authorisations for the individual plants in the SEZ should only 
be granted if the following emission intensities can be achieved: 

Plant 2°C target intensities for 2030 

Coke Plant 0.21 tCO2e/tonne product 

Ferrochrome plant 3.37 tCO2e/tonne product  

Ferromanganese plant 3.37 tCO2e/tonne product  

Silicon-manganese plant 5.18 tCO2e/tonne product  

Carbon steel plant 0.37 tCO2e/tonne product  

Stainless steel plant 0.78 tCO2e/tonne product  

Lime plant 0.87 tCO2e/tonne product  

Cement plant 0.80 tCO2e/tonne clinker 

Sewage treatment plant 0.0005 tCO2e/tonne water 

Water treatment plant 0.0005 tCO2e/tonne water 

 

• In addition, the environmental authorisation should require a re-
assessment of the emission intensities 5 years after the start of operation 
of the respective plants 

• The construction of a coal fired thermal power plant should not be approved 
unless the plant is fitted with a carbon capture and storage unit that can 
sequester ALL emission from the combustion of coal from the starting date 
of operation.  

• Without CCS, the coal fired power station will severely reduce South Africa’s 
ability to achieve its NDC. We make this recommendation in the context of 
the comment regarding the lack of feasibility of CCS. In practical terms this 
means that approval for the coal fired thermal power plant should, in our 
opinion, not be granted. 

• The Specialist studies (groundwater, surface water, etc.) for the 
environment authorisation for each plant in the overall SEZ should 
specifically address the impact of climate change on each area.  For 
example, the ground water study should address the impact of climate 
change on the recharge of groundwater, etc.  This is also important for all 
studies related to the social impacts of the projects. 

• Water is of critical concern. The study area is already severely water 
stressed and climatic modelling for the area indicates increased ambient 
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temperatures, prolonged periods of drought and greater rainfall variability. 
These factors will exacerbate current water risks, both in South Africa and 
in neighbouring Zimbabwe. The impacts of climate change, as well as the 
potential changes in climatic parameters have, a broader impact on water 
sources than the immediate zone of influence. Current water stress in the 
region is anticipated to be exacerbated by climate change impacts. The area 
is anticipated to become increasingly hotter and drier, thus the water 
availability in the area may critically constrained resulting in water 
shortages affecting the region in its entirety.  

• Any approval of the project should be conditional upon an overall water risk 
analysis of the region (Limpopo Province) being conducted, with specific 
reference to the proposed SEZ project. This is to identify the broader water 
stress and possible pollution risks posed by the proposed SEZ, which will be 
exacerbated by the impacts of climate change in the Province. It is advised 
that a regional perspective be developed with regards to water resources in 
the Province, current land use change patterns, existing water uses and 
climate change. This will allow for more informed decision-making related 
to the development of the proposed SEZ. 

The potential impacts of climate change in this area, within the context of this 
project, such as increasing temperatures, prolonged periods of drought, 
biodiversity and agricultural loss and significant water related constraints, could 
entrench the vulnerability of people in the area. This will increase poverty and 
prevent communities from building climate resilience, specifically in the long-term.  

This assessment was undertaken by Promethium Carbon under bid number 
LEDA/AIA/2018/19-2. The Scope of Work as proposed by the Service Level 
Agreement has been addressed as follows:  

Requirements as per Scope of Work 
depicted in Service Level 
Agreement 

Relevant Chapters of this report  

Review of legislation, 
policy schemes and 
frameworks applicable to 
the proposed 
development 

Chapter 3 sets out the various relevant 
climate change related documents and 
strategies pertaining to climate change in 
terms of global, national, provincial and 
local level. 

Baseline description of 
climate change landscape 

Chapter 3 provides an overview of the 
national, provincial and local context of 
climate change.  

Climate Resilience 
Assessment 

Chapter 6 discusses the impacts of 
climate change on the projects which is 
assessed in terms of exposure, sensitivity 
and adaptive capacity to inform the 
proposed SEZ’s vulnerability risk rating.  
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Requirements as per Scope of Work 
depicted in Service Level 
Agreement 

Relevant Chapters of this report  

Climate baseline 
Chapter 3 discusses the nature of climate 
change, which includes reference to the 
pre-industrial era 

Climate change 
projections  

Chapter 3 discusses observed climate 
change trends and projections on a 
national. Provincial and local level.  

Impact Assessment: 
Assessment of direct, 
indirect, cumulative GHG 
emission impacts during 
the: 

• Construction phase 

• Operational phase 

• Decommissioning 
and rehabilitation 
phase 

Chapter 5 provides the emission 
intensities of the proposed SEZ and a 
discussion on the related impact on 
climate change. As the designs for the 
various activities and related plants 
envisaged for the SEZ in terms of their 
respective construction and 
decommissioning planning, have not yet 
been finalised, the emissions for each of 
these plants in terms of these phases 
cannot yet be calculated.  Therefore, this 
assessment has determined emission 
intensities for the various operational 
activities envisioned within the SEZ (based 
on available information), required to 
achieve national and international climate 
change objectives.   

Emissions management 
measures 

Both Chapter 5 and Chapter 8 discusses 
emission mitigation measures.  

Proposed development’s 
direct impacts on climate 
change 

Chapter 5 details the project’s direct 
impact on climate change.  

Extent of GHG emissions 
to arise from the 
development  

Chapter 5 details the emission intensities, 
assumed for the SEZ.  

How climate change will 
impact on the project
  

Chapter 6 discusses the impacts of 
climate change on the project. 

How predicted climate 
change effects on the 
environment at both 
national and local scale 
will be aggravated by the 
project’s impacts 

Chapter 6 discusses the impacts of 
climate change on the project and the 
related exacerbation of project impacts as 
a result of climate change. 
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Requirements as per Scope of Work 
depicted in Service Level 
Agreement 

Relevant Chapters of this report  

How impacts can be 
avoided, mitigated or 
remedied 

Both Chapter 5 and Chapter 8 discusses 
emission mitigation measures. 

Assessment of social and 
environmental costs of the 
proposed development’s 
GHG emissions 

Chapter 6 discusses the impacts of 
climate change on the project and the 
related exacerbation of project impacts as 
a result of climate change. These impacts 
are contextualised within the social and 
natural environment of the study area. 
Chapter 5 also provides a detailed 
assessment of the impact of the project in 
relation to South Africa’s carbon budget.   

7.3.8 AIR QUALITY 

The air quality specialist concluded the following: 

• The area is dominated by winds from the east-south-east and to a lesser 
extent the south-east, east and east-northeast. All pollutants’ long-term air 
quality impacts are therefore expected to be the most significant to the 
west-northwest, north-west, west and west-south-west of the operations.  

• Residential areas have the following as AQRs: residences, schools, hospitals 
and clinics. Other than residential areas, surrounding homesteads and 
tourist accommodation were included at AQRs. A total of 183 receptors 
were identified in the domain, including residential settlements and 
schools, of which 21 receptors are within 10 km of the centre of the SEZ. 
The closest residential settlement (Steenbok) is located approximately 0.4 
km to the south-west of the SEZ centre point. Three residential settlements 
are located within the SEZ study area boundary and will likely be relocated.  

• The main sources contributing to current background PM concentrations 
likely include vehicle entrained dust from local roads, train operations, 
biomass burning, household fuel burning, vehicle exhaust, windblown dust 
from exposed areas, industrial (mining) operations and agricultural 
activities. 

The main findings of the impact assessment are as follows: 

• PM, NOx, SO2 and CO emissions will be released during the construction, 
operational decommissioning, and closure phases. Only the operational 
phase air quality impacts were quantified since construction and 
decommissioning.  

• SEZ operations: 
o PM10, PM2.5, NO2, SO2, CO, Mn, Cr6+ and H2S emissions and impacts 

were quantified. 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 914 of 996 
 

o The PM10 and PM2.5 emissions and simulated concentrations were 
likely underpredicted in this study. 

o Simulated PM10 concentrations were found to exceed the evaluation 
criteria beyond boundary but not at AQRs.  

o Simulated PM2.5, NO2, SO2, Mn and Cr6+
 concentrations were found to 

exceed the evaluation criteria beyond boundary and at AQRs. 
o The significance of proposed SEZ operations related to inhalation 

health impacts are considered very high reducing. 

7.3.8.1 Air quality recommendations 

To ensure the lowest possible impact on AQRs and environment, it is recommended 
that the air quality management plan should be adopted. This includes: 

• The mitigation and management of all plants;  

• Future facilities will be required to complete an EIA and apply for a new AEL 
and may be required to an air quality impact study for an AIR; 

• Ambient air quality monitoring; and 

• Implementation of the reporting procedures.  

Based on these findings and provided the measures recommended are in place, it 
is the specialist’s opinion that the project may be authorised. 

7.3.9 SOCIO-ECONOMIC 

The socio-economic specialist concluded that local property market values could be 
negatively or positively impacted on. Property owners adjacent to the SEZ could 
experience a decrease of market value while new developments in local towns 
could spur property values. 

The construction and operation of the SEZ could promote business development in 
the local economy. Due to increased demand from new employees and the 
increased buying power of local communities, demand could be generated for 
additional economic activities thus leading to development opportunities. 

Procurement by the SEZ from local businesses could enhance economic growth of 
local firms. Where gaps in the local economy exist in the supply of services to the 
SEZ, new business development could be facilitated. Additionally, down-stream 
value adds and further beneficiation of outputs from the SEZ could be established 
through interventions by private and public sectors in collaboration with the SEZ. 

The facilitation of skills development in the local community could be undertaken 
by local authorities and the SEZ. Skills development will be beneficial to local 
communities in the promotion and establishment of new businesses in support of 
the SEZ. 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 915 of 996 
 

7.3.10 NOISE 

The noise specialist concluded that the SEZ will comprise an offering of mixed land 
uses and infrastructure provision to ensure the optimal manufacturing operations 
in the energy and metallurgical complex. The proposed SEZ will introduce a number 
of activities and land used that will change the soundscape significantly that would 
impact on existing to future NSD. While this SEZ will develop over a number of 
years, the development will introduce noises into an area that is largely rural and 
undeveloped, with sound levels typical of a rural noise district. 

No specific layout or activities were available at this planning phase of the project, 
and conceptual scenarios were developed to assist in the identification of potential 
noise impacts. These conceptual scenarios highlighted the potential of a noise 
impact of high significance for an unmitigated situation. 

However, these potential noise impacts can be managed to reduce the potential 
impact to a low significance. The main mitigation recommended that: 

• Future land uses in the SEZ must be planned to ensure that the noise-
generating activities do not impact on potential noise-sensitive land uses 
with certain noise limits as defined in Table 1 of SANS 10103:2008. This 
includes: 

o Locating the industrial areas as far as possible from existing NSD (if not 
relocated) and areas that may be used in the future for potential 
noise-sensitive activities; 

o The placement of light industrial areas between commercial/retail 
areas and heavy industrial areas. The commercial/retail areas to be 
planned as buffer between industrial areas and potential noise-
sensitive areas (NSD); and 

o Using available space to ensure a buffer of at least 500 m between 
industrial activities and potential NSDs, though a buffer of at least 
1 000 m is recommended. 

• Should a heavy industry (with cooling/exhaust/intake/induced draft fans or 
exhaust stacks higher than 20 m) be developed within 2 000 m from an NSD, 
or an area that may in the future be used for residential purposes, an ENIA 
(as per the requirements of SANS 10328:2008) must be compiled to define 
the potential magnitude of the noise impact, the extent of the noise impact 
and the potential significance of the noise impact. 

• Should an industry be planned or proposed within 1 000 m from a NSD, or 
an area that may in the future be used for residential purposes, an ENIA (as 
per the requirements of SANS 10328:2008) must be compiled to define the 
potential magnitude of the noise impact, the extent of the noise impact and 
the potential significance of the noise impact. 

• Should a NSD be planned within 500 m from the N1 or similar busy road, or 
a new road be proposed within 200 m from an NSD, an ENIA (as per the 
requirements of SANS 10328:2008) must be compiled to define the 
potential magnitude of the noise impact, the extent of the noise impact and 
the potential significance of the noise impact. 
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It is the opinion of the author that the increase in noise levels does not constitute 
a risk, as the increases can be managed to a low significance. It is therefore the 
recommendation that the development of the SEZ be authorised (from a noise 
impact perspective). 

7.3.11 HEALTH ASSESSMENT 

The following was concluded. 

The applicant needs to consider the existing health needs of the PACs they will be 
operating within as these existing health needs are present regardless of the 
proposed SEZ project and represent the current health status of the community. 
The proposed SEZ project will also need to consider the future health impacts that 
it (the proposed SEZ project) may exert on these PACs. 

This HIA has outlined the significant changes on the health status of the local 
communities that may be instigated by the proposed SEZ project. An attempt has 
been made to give a comprehensive outlook of the baseline health status of the 
proposed SEZ project site (where possible) and also to understand and prioritise 
future project health impacts, based on the available evidence. Mitigation and 
management measures have been recommended and it is advised that these 
measures are incorporated into the overall environmental and social management 
plan for the proposed SEZ project. 

An impact assessment has been undertaken, which has employed both qualitative 
and quantitative research methods and incorporated consultation with and 
participation of PACs and key informants. It is the author’s opinion that due process 
has been followed. Where impacts have been found to be potentially significant, 
various mitigation measures to manage and monitor the impacts of the proposed 
SEZ project have been proposed. 

Adequate mitigation measures are expected to reduce the significance of almost 
all negative impacts, although not always to acceptable levels, while positive health 
effects can be created through the implementation of associated enhancement 
measures. The recommended mitigation measures must be implemented to 
manage the impacts and ensure compliance with current legislative requirements. 
It is also recommended that the applicant inaugurates relationships with other 
institutions (e.g. government or NGOs) involved in local and regional healthcare 
development and social upliftment so as to maximise the benefits of its 
contribution to the overall health status of the community. 

The proposed way forward for this study/project is: 

• The development of a Health Management Plan; 

• The development and implementation of mitigation measures (which may 
include infrastructure upgrades); and 

• The initiation of a harmonised surveillance and response system. 
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It is recommended that the project is allowed to proceed on the assumption that 
the environmental, social and health management commitments are adhered to. 

7.3.12 TRAFFIC 

It was concluded that the proposed SEZ could only be accommodated if the 
proposed road upgrades are implemented. The outcome of this report is, however, 
not conclusive, as ongoing technical meetings are still taking place between Delta 
BEC, LEDA, Transport and SANRAL. 

7.3.13 WATER 

Conclusions and calculations prepared by the hydrologist are provided in the 
specialist report which is contained under Appendix U. 

7.3.14 ENERGY  

The following was concluded from the energy specialist team. 

7.3.14.1 Conclusions and recommendations of power generations options 

It can be concluded that the MMSEZ has to consider several energy supplies options 
in its approach to provide cost efficient, reliable power to the large industrial clients 
within the metallurgical zone.  

Various clean coal technologies were investigated as potential options for a 
continuous power supply, in order to comply with environmental legislation; ultra-
supercritical coal technology proved most favourable (preferably with CFB 
combustion technology or post combustion SO2 removal). 

7.3.14.2 Conclusion on carbon capture and sequestration 

• Carbon Capture and Sequestration is very expensive technology, with a 
significant impact on energy efficiency of the power plant, resulting in 
almost twice the CAPEX and OPEX compared to a power project without 
CCS. Although the requirement to implement SSC may become necessary to 
meet emission standards in future, that is not yet applicable to South Africa 
and other developing countries. Future Carbon Tax laws may make the 
capturing of CO2 a requirement but is not yet commercially viable in the 
South African electricity market.  

• Currently, viable storage technology is a major stumbling block for carbon 
capture and sequestration. Capturing CO2 is somewhat established but 
before that is possible a location to store the captured carbon must be 
found. This is difficult and highly location-specific. Improvements of 
terrestrial carbon capture and storage systems, such as reinstituting forests 
and aquatic habitats, is the simplest and most proven way to actively reduce 
CO2 in the atmosphere. Geological storage is promising but again, is highly 
site-specific.  
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• Although the South African Government is committed to clean development 
under the Kyoto protocol, being recognised as a developing economy 
implies that:  

o It can attract capital for projects that assist in the shift to a more 
prosperous but less carbon-intensive economy – such as replacing 
conventional coal generation capacity with new clean coal technology 
with almost 50% savings on CO2 emissions.  

o It can be an effective tool of technology transfer if investment is 
channelled into projects that replace old and inefficient fossil fuel 
technology or create new industries in environmentally sustainable 
technologies. 

o It can help developing countries define investment priorities in 
projects that meet their sustainable development goals. 

7.3.14.3 Energy master plan (conclusions and next steps) 

An energy master plan is required to look holistically across the MMSEZ and 
potential off-takers to identify a strategy to implement the supply of affordable, 
reliable industrial power over a long-term investment.  

After careful attention of all the aspects of this study, it can be concluded that the 
MMSEZ has to consider several energy supplies options in its approach to provide 
cost efficient, reliable power to the large industrial clients within the metallurgical 
zone. This includes the development of an Ultra-Supercritical Coal Fired power 
plant through an independent power producer (IPP) to provide cost effective 
baseload power to an industry which will support investment and social-economic 
growth of the Limpopo region. This technology is considered clean coal and limits 
carbon and other GHG emissions to well under local legislation, World Bank and IFC 
standards. Such a power plant and its associated coal mine can be developed in a 
phased approach to allow for continued investment into the power industry as well 
as the metallurgical zone. 

The following illustration depicts the proposed energy master plan steps for the 
MMSEZ. 
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7.3.15 ECONOMIC ANALYSIS 

The following was concluded by the economic specialists. 

The profitability and attractiveness of SEZs to investors is enhanced by their 
location, synergies with local economic activities, the availability of raw materials, 
large potential markets, the availability of appropriate factory space and 
infrastructure (road and rail) and the potential to run vertically integrated 
operations. 

The purpose of this study was to assess and ascertain, at a high level, why the 
Musina-Makhado area offers the best location and the largest economic benefits 
for the establishment of the SEZ as opposed to other potential sites such as Tubatse 
and Lephalale in Limpopo province. 

This research study concluded that: 

• The Musina-Makhado site offers the best location and largest economic 
benefits for the establishment of the special economic zone (SEZ) as 
opposed to any other potential sites such as Tubatse and Lephalale in 
Limpopo province. 

• The Musina-Makhado area’s competitive advantage lies primarily on its 
geographic location on the N1 north-south corridor and its close proximity 
(7.6 km from SEZ administration offices to Hunting Station) to the 
Johannesburg-Beit Bridge railway line. This provides excellent local, regional 
and international road and railway connectivity for transportation of both 
input materials and finished products to markets in the rest of South Africa 
and Southern African Development Community (SADC) countries. 

• Comparatively, the Tubatse site lies off the country’s major road and railway 
links which would make the transportation of bulk commodities to the 
markets expensive. The Lephalale site was not viewed favourably by both 

Project scoping 
and goal 
setting

Baseline 
assessment (the 
feasibility study)

Develop the 
project

Implementation 
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the LPG and the DTI due to the construction of the Medupi power station 
which is poised to significantly contribute to the development of the area. 

• The location of the Musina-Makhado SEZ is in line with national SEZ strategy 
which has witnessed a shift from the traditional approach of locating 
industrial zones in coastal cities and close to major airports (OR Tambo, 
Upington and Dube Trade Port) to other regions and potentially tackle the 
triple challenges of poverty, inequality and unemployment in those areas. 

• The Musina-Makhado SEZ site’s close proximity to minerals (coal, chrome) 
used in steel manufacturing together with its linkages with Limpopo 
province’s existing road network (N1, N11, R555, R521, R37) provide the 
metallurgical cluster of the SEZ with a cost competitive advantage for its 
products. This strengthens the investment case for the location of the SEZ 
in the Musina-Makhado area. The Tubatse site will be beneficial for mining 
input supplies and the beneficiation of platinum group metals (PGMs) 
mined in that area. 

• A study that was done by Demacon (2019), a consulting company, estimated 
that the development of the R255 billion (at current R/$ exchange) Musina-
Makhado SEZ will generate approximately 21 000 jobs in the first five years 
of its operation. This will increase to 51 000 jobs in the tenth year of the 
SEZ’s operation, thereby giving rise to a larger impact on Vhembe District 
Municipality, Limpopo and South African economies. 

• The development of the Musina-Makhado SEZ will accelerate mineral 
beneficiation and industrialisation of the provincial and national economies 
as well as leading to technology and skills transfer in the country. In 
addition, infrastructure upgrades, including road, rail and water, are likely 
to have positive spill over effects on local communities and thereby 
contributing to the creation of employment, eradication of poverty and 
inequality and poverty in the area. 

• The Musina-Makhado SEZ’s plans to develop a coal fired power plant are in 
line with the government’s plans to create and enable power generating 
capacity outside the state-owned power utility, Eskom, and ease the 
electricity shortages that South Africa has been experiencing since 2008. 
The electricity generated by the Musina-Makhado SEZ will meet the power 
needs of its metallurgical complex while the remainder will be fed into the 
grid and be used by other electricity consumers in the country. 

• The Musina-Makhado SEZ has a total of 8 000 hectares of land available for 
development of the SEZ. The Musina-Makhado site is an ideal location for 
the SEZ since it has enough land to cater for the construction of factory 
space, office and residential accommodation, development of bulk 
infrastructure (water, stormwater and electricity) as well as catering for 
future expansion projects. In addition, the land available for development 
of the Musina Makhado SEZ compares favourably with China’s average SEZ 
size of approximately 3 500 hectares. 

• The establishment of an SEZ in the Musina-Makhado area provides an 
opportunity to enhance agro-processing activities in the Vhembe District 
Municipality and Limpopo province as a whole. Agricultural Business 
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Chamber South Africa’s statistics indicate that the Limpopo province 
accounts for a large portion (75% of mangoes, 65% of papayas, 60% of 
litchis, 60% of avocados and 60% of tomato) of South Africa’s agricultural 
production. The bulk of the province’s vegetables, fruits and nuts are 
produced in the Makhado and Thohoyandou areas which are within a 50 km 
radius from the Musina-Makhado SEZ. This provides opportunity to food 
manufacturers to process fruits, nuts and vegetables produced in the 
district into fruit juices, canned fruits and vegetables in the Musina-
Makhado SEZ and sell to both domestic and export markets. 

• The Musina-Makhado SEZ site is approximately 51.6 km from Beit Bridge 
border post, that is South Africa’s primary gateway into the SADC region and 
the African Continental Free Trade Area (ACFTA) markets. South Africa is 
both a member of SADC and the African Union which are both multilateral 
institutions created to advance peace and security, economic cooperation, 
trade integration and development in Africa. The country can potentially 
harness the geographic proximity of the Musina-Makhado SEZ to the Beit 
Bridge border post together with its Dar es Salaam rail and road corridor 
linkages to substantially increase steel and agro-processed products exports 
to the SADC and ACFTA markets. A wide range of South African 
manufactured products including vehicles, processed food, chemicals and 
capital equipment are exported to the SADC and ACFTA markets via the Beit 
Bridge border post every day 

• The proximity of the Musina-Makhado SEZ to the border post of Beit Bridge 
offers opportunities for a number of trades, logistic and border-related 
services and facilities, such as bonded warehouses, vehicle distribution 
centres, holding depots, container yards and truck shops. In addition, the 
Musina-Makhado SEZ can be used as an inland intermodal terminal directly 
connected by both the N1 north-south corridor and Johannesburg-Beit 
Bridge railway for the trans-shipment of sea cargo to inland destinations and 
manufactured goods to SADC markets. Vehicles manufactured in Durban 
and Port Elizabeth can be railed to the Musina-Makhado SEZ for storage 
before being transported to SADC and ACFTA markets. 

• MESU recommends the Musina-Makhado SEZ SOC Ltd to undertake a 
detailed study on the availability, cost and quality of critical raw materials 
(coking coal, ferrochrome, manganese and iron ore) to the metallurgical 
complex and the implications this will have on the overall business case for 
Musina-Makhado SEZ. 

7.3.16 BIODIVERSITY OFFSET STRATEGY 

The biodiversity offset strategy for the MMSEZ is based on the ecosystem approach 
to biodiversity management. This approach promotes the integrated management 
of land, water, and natural resources to achieve optimal conservation and 
sustainable use of biodiversity. It is aimed at strengthening co- operation between 
various parties towards the conservation and sustainable development of the 
MMSEZ Site. It is also aimed at maintaining the integrity of the site and ensuring 
that the negative impacts of development are avoided, minimised, or remedied in 
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the pursuit of sustainable development, and as a last resort, offsets are 
implemented. Several recommendation and action point have been provided 
throughout this document; however, the following are worthy of note: 

• This report has clearly identified the avoid, mitigate, rehabilitate hierarchy 
for every biodiversity feature found on site. A strict adherence is 
recommended. 

• Clearance of vegetation is not recommended until the mechanisms of the 
biodiversity offset have been fully put in place. 

• Clearance of vegetation should not occur until it is evident that the minimal 
requirements required for the operation of a SEZ are first met, these include 
but not limited to: 

o Water requirements 
▪ It has not yet been finalised where the water to fulfil the 

requirements for the SEZ will be obtained. This is crucial as it 
might be a determining factor whether this SEZ will be 
successful. 

▪ An updated hydrological Assessment has been suggested in the 
EIR since information from the Water report is still in draft phase 
and as suggested by the EIR, should the information change 
significantly, this might also affect the results of the Offset 
report. 

• Clearance of vegetation is too high of a risk if the proposed activities (e.g. 
Lime plant, coke plant) has not been finalised and granted authorisation to 
proceed. 

o Thus, clearance of vegetation should only occur where it is necessary, 
meaning no clearance should occur until the proposed activity for that 
particular area/zone within the MMSEZ has already been ground 
truth, and appropriate EIA and BA assessment has been conducted. 
The removal of the vegetation would thus decrease the impacts 
associated with the proposed activity thus they magnitude may not be 
realised. Removal of the vegetation would also indirectly put pressure 
on a development to go through as not there would be a need to 
utilise the space. 

o Areas with high sensitivity should not be disturbed (as per the Fauna 
and Flora Assessment) These areas will be cordoned, and a buffer area 
included to ensure that nearby activities do not impact these areas. 

o As per the Freshwater Assessment, no activities should occur in the 
wetland area and a buffer area of 51 m was deemed sufficient by the 
wetland specialist. It is the recommendation of this strategic report 
that this should be increased to 500m to ensure that the surrounding 
vegetation and more area around these wetlands are protected, so 
that it decreases the chances of pollution, soil erosion and other 
impacts associated with the construction and operation of the 
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MMSEZ. This will also try to minimise the loss of ecosystem services 
and good provided by the wetland and riparian area. 

o Based on the Polluter Principle, should the activities not take place 
after removal of vegetation, with accompanying loss of vegetation 
habitat, fragmentation, loss of biodiversity, the “polluter” would still 
be required to manage and remedy this damage through the 
biodiversity offset, which all of this would not be sustainable 
development. 

• This document is written in a manner to ensure it continued use as a 
working document, due to the fact that currently, there is incomplete 
knowledge and information on the scope and nature (technology option) of 
the industrial activities anticipated (Also, there are still outstanding reports 
that will feed into this strategy that need to be taken into consideration prior 
to agreements and finalisation of the offset area). This ensures that the 
document can be continually updated with new information and to ensure 
that the activities that are granted permission are within the estimates that 
are presented and compensated in the offset. 

The biodiversity offset study was commissioned to assess the impacts of the 
MMSEZ by following the offset hierarchy: “avoid”, “mitigate”, “rehabilitate” and 
“offset” options. The study sought to evaluate options and opportunities for 
offsetting biodiversity features that would otherwise be impacted (upon 
exhaustion of the “avoid”, “mitigate”, and “rehabilitate” options). 

It is yet to be fully ascertained how direct and residual cumulative impacts within 
the region will affect the immediate environment since the nature and extent of 
these impacts have not been quantified or assessed. Additionally, it is yet to be 
fully ascertained how the impacts of each individual constituent of the MMSEZ will 
affect the immediate environment. 

Considering the complex nature of biodiversity offset programmes and their 
desired targets in terms of conservation, ecological status, and functionality, as well 
as the extent of the impacts and size of the area required for offsetting, it remains 
uncertain whether the MMSEZ offset programme will meet its desired objectives 
of achieving “net gain”. Important to note, is that, while selected activities or 
ecosystem services (such as translocating of trees, SCC search and rescue 
programmes), can be replicated and established successfully (with a good 
probability for success, if implemented appropriately); many ecological values, 
functionalities and intact ecosystems are very difficult to create with current 
knowledge and expertise. Added to the uncertainty are the gaps and limitations 
identified in this report, and without further investigation to evaluate and eliminate 
these issues, the certainty of achieving “net gain” for the offset programme cannot 
be assured. 

However, the establishment of detailed biodiversity offset implementation 
programme and biodiversity offset management and monitoring plan will 
strengthen the offset implementation process and further assist the MMSEZ in 
achieving a “net gain” offset target. 
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7.3.17 WASTE ASSESSMENT 

The following must be taken into account when considering recommendations 
regarding the approach to be taken to ensure protection of the environment during 
development and operation of the proposed Musina-Makhado SEZ: 

• There are existing municipal waste disposal facilities within the two 
municipality areas within an acceptable transport distance with the 
potential to be upgraded to accommodate general waste from the SEZ and 
the associated human settlements. Sufficient disposal capacity (airspace), 
as well as a legal compliant of the two alternative landfills, must be 
established.  

• The mass of industrial and hazardous waste to be generated by the SEZ is 
expected to be high. Currently there are no hazardous waste disposal 
facilities (with legally compliant Class A liners) in the Limpopo province to 
accommodate the hazardous waste. The existing facilities that can 
accommodate hazardous waste are more than 400 km from the proposed 
SEZ site. Due to the volumes involved, rail transport would most likely be 
required to transport the waste to the existing hazardous waste sites in 
Gauteng, which would greatly reduce the carbon footprint of the SEZ as 
compared to road transport. Due to the high capital investment required for 
development of rail transfer facilities on both ends, rail transport will only 
be a viable option for use as a long-term solution.  

• The SEZ Internal Masterplan compiled by iX Engineers (iX Engineers, 2019) 
identified a potential site for the development of an industrial and 
hazardous waste disposal facility in close proximity to the SEZ site. No 
detailed studies have been conducted to inform the selection of this site. 
Should this development of a local Class A hazardous waste disposal facility 
be the preferred option, it would make strategic sense for the facility also 
to be provided with Class B lined cells for disposal of general waste. This 
option, despite that fact that it can also be used to serve other industrial 
developments in the surrounding area, will, however, also require high 
capital investment that would only make it viable as a long-term solution.  

• The significance of the potential impacts on the environment, due to the 
generation and management of waste during the construction and 
operational phases of the SEZ, including the risk of pollution of 
groundwater, pollution of soil and negative impacts on air quality, is high. 

• If waste generated within the SEZ is not managed appropriately, it could 
have major impacts on the environment, and more specifically socio-
economic impacts related to human/animal health and agriculture in 
general due to high reliance on groundwater in the area. 

• Waste management is regulated by the National Environmental 
Management: Waste Act (Act 59 of 2008), as amended and all Regulations 
and norms and standards published in effect thereof, as well as the National 
Waste Management Strategy (2011) which has been updated and is 
currently in draft (2019). 
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• The Integrated Waste Management Plans of the municipalities are outdated 
and must be updated, taking cognisance of the proposed industrial 
development in the area, such as the Musina-Makhado SEZ, the Antonvilla 
SEZ and the ECO Industrial Estate. 

Taking the above into account, the following high-level recommendations were 
made: 

• The potential for the reduction, re-use, recycling, treatment and disposal of 
waste exists and requires detailed feasibility studies to be undertaken to 
ensure that the such activities are financially viable and sustainable in the 
long term. Waste reduction must, as per the Waste Management Hierarchy 
adopted in the National Waste Management Strategy, receive priority 
attention as part of the integrated waste management plans for the district 
and local municipalities and in particular for the SEZ. 

• The Integrated Waste Management Plans of the district and local 
municipalities must be updated, taking cognisance of the proposed 
industrial developments in the area, such as the Musina-Makhado SEZ, the 
Antonvilla SEZ and the ECO Industrial Estate. 

• The need for and viability of legally compliant expansion of the existing 
municipal general waste disposal facilities must be investigated further by 
means of a feasibility study. 

• The most technically viable and financially feasible way in which to deal with 
hazardous waste generated in the SEZ, including rail transport to hazardous 
waste disposal facilities in Gauteng or the need for the development of a 
hazardous waste disposal facility in close proximity of the SEZ, must be 
investigated further by means of a feasibility study. This feasibility study 
should include a proper investigation in terms of the siting of a local 
hazardous waste facility that is also to serve other industrial developments 
in the area – should that be the preferred option. 

• The planning of waste facilities for the SEZ must comply with the applicable 
policy and legislative framework that requires the licencing of all waste 
activities. This entails detailed feasibility studies regarding the site and the 
assessment of alternative sites. It also entails undertaking an environmental 
impact assessment process as environmental authorisation is required. 

• The environmental impacts of potential waste disposal facilities must be 
mitigated by compliance to the Waste Classification and Management 
Regulations (R.634) and the associated norms and standards, National 
norms and standards for the assessment of waste for landfill disposal 
(R.635), and National norms and standards for disposal of waste to landfill 
(R.636). The facilities must also be operated in compliance with the 
Minimum Requirements for Waste Disposal by Landfill, 2nd edition (DWAF, 
1998).  
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7.3.18 TOWN PLANNING 

The proposed SEZ is the first of its type in the Limpopo province. However, there 
are nine other SEZs in South Africa that are in a planning and operational phase.  

The SEZ will function as a geographically designated area of the Limpopo Province 
set aside for specifically targeted economic activities to promote national economic 
growth and export.  

This SEZ would require an initial township establishment application that will form 
the outline of the SEZ and establish the heavy industrial land use rights on the land 
within the township boundary. Once the outline planning permission is in place, 
detailed phased planning applications and environmental impact assessments will 
follow for each development phase within the SEZ. 

The mitigation of all the environmental impacts on site will form a significant part 
of the consideration of environmental authorisation applications submitted for 
each of the heavy industrial plant phases inside the SEZ. From an environmental 
impact perspective, the development will require extensive on-site and offsite 
mitigation measures. 

The SDF of both municipalities will have to be further amended and expanded to 
include the SEZ and be adopted as statutory documents. Proposals to amend the 
SDF will be subject to a public participation process and the public will be given the 
opportunity to review and comment on the draft SDF before the final SDF is put 
forward for adoption. The land uses proposed in the approved SDF for this location 
of the municipality will then be incorporated into the municipality’s planning 
scheme. 

The municipal land use scheme of both municipalities makes provision for “Special” 
zoning and all of the zoning proposed in the basket of rights is listed in both 
planning schemes. 

A strategic opportunity exists for the local municipality to capitalise on the 
infrastructure improvements associated with this development. Providing in the 
energy and water demand of the SEZ will require extensive upgrades to the bulk 
provision of these services, which could result in inter-regional, international, 
services agreements. 

In light of the benefits accrued for the national economy and the regional 
population, the proposal is considered both necessary and desirable from a socio-
economic, job-creation and strategic clustering point of view. However, the 
environmental impact of this development would require substantial mitigation at 
national level. 

The beneficiation of resources will not only add to their export value, which will 
enhance Limpopo and South Africa’s GDP, but the strategic location of this project 
will bring much needed economic relief to the residents of the second poorest 
province in South Africa.  
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The SEZ development will contribute to the local and national economy of South 
Africa and improve the investment character of the area, as well as create local job 
opportunities in minerals and energy beneficiation activities, related heavy and 
light industrial activity, transport and logistics operations, and government, 
administrative and management activities provided by the investors that will settle 
there over the long term.  

The essence of the Musina-Makhado SEZ south site is also considered a significant 
catalyst in the materialisation of the Eastern Escarpment National Transformation 
Corridor. 

The job creation initiated by the SEZ deliverables will ensure a reduced 
unemployment rate coupled with a more economically active population within 
Musina and Makhado and the surrounding region. A more economically active 
population results in more business growth and sustainability in the area. This focus 
on local content development could result in the empowerment of local 
entrepreneurs, equating to community sustainable development. 

On an administrative and management level the SEZ will require significant efforts 
in the planning and management of development plans and land use applications 
to make this development successful. 

The potential catalytic impact of the proposed development on set transformation 
goals, to achieve radical economic transformation, within this area is considered 
positive. 

However, the quantative and qualitative benefits of the SEZ must be maximised, 
not just optimised, for the national economy and be tangible for the regional 
community, in order to increase the desirability of the development in lieu of the 
undeniable impact the development will have on the environment and surrounding 
land use. 

The sustainable end land use, after the life cycle of the proposed development, 
should be determined to ascertain the long-term impact of the development and 
rehabilitation cost and effort needed afterwards to justify the development. 

Given the significant impact on the environment this development could only 
become desirable and gain the necessary support if the potential socio-economic 
and infrastructure benefits accrued can be demonstrated clearly.  

7.3.19 TOURISM AND FOOD SECURITY 

The impact study provides an overview of the MMSEZ, including the location and 
the history of the areas, the progress made in establishing tourism and agriculture, 
the rationale for the MMSEZ, and a summary of the two different sectoral analyses. 
The following section concludes the agricultural and tourism sector impact of the 
MMSEZ, specifically the Metallurgy Cluster, with a list of key findings and 
recommendations to minimise the impact of the MMSEZ on tourism and food 
security. 
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7.3.19.1.1 Agriculture Sector 

• Agricultural Production—The growth in agricultural productivity of Musina 
LM (1,05%) and Makhado LM (0,54%), between 2009 and 2019, was higher 
and lower than the DM’s growth of 0,6%, respectively. 

• Agricultural Employment—Makhado LM employs the largest number of 
workers in the agriculture sub- section (46%), followed by Musina LM (44%). 

• Financial Contribution—Makhado LM contributed R1,5 billion to GVA in 
2019, while Musina LM contributed R1,1 billion, 47% and 36% of the District 
Municipality’s agricultural financial contribution, respectively. 

• Water Requirement—The water supply deficits of 93 million m³ in Phase 1, 
153 million m³ in Phase 2 and 168 million m³ in the establishment of the 
MMSEZ. This can be offset by securing water resources from alternative 
methods, mainly sourcing water from Botswana and Zimbabwe, which will 
require cross-border water agreements similar to the LHWP between South 
Africa and Lesotho. 

• Indirect Impact—The increased mining activity created by new mines 
attracted to the region may utilise scarce river water and pollute rivers; 
therefore, strict regulation is required. Conversely, the increased water 
supply due to the acquisition of alternative water sources will give farmers 
access to more water than is currently available, enabling agricultural 
activities to be expanded, thus impacting food security positively. 

• Externalities—The externality assessment indicates that mitigating the 
negative impacts brought on by the MMSEZ will potentially result in positive 
impacts on the agricultural sector and food security. 

7.3.19.1.2 Recommendations 

• Water Source—A water source of a minimum of 133 million m³ must be 
identified to ensure the MMSEZ can operate without impacting agriculture 
and the surrounding residential areas. Water from Zimbabwe, Botswana 
and neighbouring provinces must be investigated to secure sufficient water 
supply. 

• Lost Agricultural Land—The MMSEZ Metallurgy Cluster will attract mine 
prospectors to the regions, as the infrastructure will receive large 
investment. The resulting mines that develop will encroach on agricultural 
land; therefore, stricter regulation will be required to deter prospectors 
from mining agricultural land essential for food security. 

• Financial Impact—Due to the impact of the introduction of the MMSEZ, 
Musina LM’s agricultural GVA may gain (or lose) between an estimated R12 
million and R116 million in productivity (based on 2019 GVA), and Makhado 
LM may gain (or lose) between an estimated R4 million and R42 million. 
There is also no evidence that the mining sector’s growth negatively impacts 
the agricultural sector, as a gain in mining increases job creation, which 
results in an increased demand for food. 

• Partnerships with Farmers—In the case where sufficient water is sourced 
from outside the identified sources, the MMSEZ should enable farmers to 
access any excess water to improve the agriculture sectors output, thereby 
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improving food security. The MMSEZ may also invest in the development of 
new farming technologies to improve food security 

• Farmland Expansion—In the case of rerouting water to Vhembe for outside 
the province, farmers with access to higher volumes of water can expand 
agricultural activities to land where valuable farming is inaccessible to 
water, thus improving the agricultural landscape. 

7.3.19.1.3 Tourism Sector 

• Tourists—Limpopo received approximately 2,2 million international visitors 
and 3,9 million domestic travellers in 2018, with an estimated combined 
spend in R7,1 billion. On average, visitors stayed for approximately 3,7 days 
per trip, mainly for shopping (international) and to visit friends and family 
(domestic). 

• Types of Tourism—The main types of tourism in Limpopo include culture 
and heritage, adventure, safari and hunting, conservation, and special 
interest activities such as bird watching, fishing, etc. Limpopo has three 
national parks and two heritage sites, UNESCO Biosphere Reserves, 
transfrontier conservation areas and provincial nature reserves. 

• Sensitive Area—The Metallurgy Cluster is regarded as a sensitive area due 
to its location. The site is located within the parameters of the Nzhelele 
Nature Reserve, which directly impacts tourism activities in the surrounding 
area. However, the remaining surrounding tourism activities are not located 
in proximity of the site. These areas are identified as low-sensitivity areas. 
The closest tourism activities, except for the Nzhelele Nature Reserve, are 
situated approximately 8km from the SEZ’s Metallurgy Cluster. 

• Infrastructure Design—Due to the aesthetic value of nature reserves, it is 
important to ensure that minimal damage is done to its environment, 
habitats, resources, and visual attractiveness. The reserve will be exposed 
to land degradation, loss of aesthetic value, pollution, and traffic and noise 
disturbances, potentially causing tourists to prefer other nature reserves. 
However, infrastructure can be designed in a way that will soften the 
industrial look and reduce visual impacts. 

7.3.19.1.4 Recommendations 

• Effective mitigation measures must be implemented to reduce the impact 
of the SEZ on tourism activities in the surrounding area, especially on 
Nzhelele Nature Reserve. 

• Continuous monitoring and evaluation must be implemented to protect the 
quality of the surrounding and affected tourism environment. 

• The visual impact of the SEZ on the nature reserve can be mitigated through 
softer infrastructure designs that will adjust to the natural surroundings and 
limit aesthetic reduction. 

• The industrial developments of the SEZ will affect tourist visits due to noise, 
aesthetic disturbance, and pollution. If possible, mitigation measures must 
be implemented to reduce these disturbances. 
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• Efficient signage must be erected that promotes responsible tourism 
activities and illustrates the mitigation measures implemented by the SEZ to 
limit the damage done to the surrounding environment; this will maintain 
positive perceptions of the area amongst tourists. 

7.3.19.1.5  Conclusion 

The high-water demand of the MMSEZ Metallurgy Cluster, as well as increased 
mining activities in the Musina and Makhado LMs due to the MMSEZ establishment, 
will increase competition for limited natural resources, such as land and water, as 
demand increases significantly, potentially negatively impacting the local farmers. 
Additional water sources have been suggested to minimise the negative impact of 
the MMSEZ. There is also no correlation between the growth in the mining and 
agriculture sectors; therefore, if water is sourced from alternative regions, there 
will be no negative impact on agriculture in the Vhembe District. 

Due to the low sensitivity level of most surrounding tourism activities, the area is 
regarded as suited for development. However, the Nzhelele Nature Reserve will be 
impacted on a high level through SEZ activities and operations, due to its location. 
With the efficient implementation and management of mitigation measures, these 
impacts can be reduced. Mitigation measures must therefore focus on successfully 
establishing the SEZ while protecting sensitive tourism areas where possible. 

7.3.20 OCCUPATIONAL HEALTH AND SAFETY  

In conclusion, The Applicant needs to consider all occupational health risks 
associated with the proposed MMSEZ Project. The opportunity to mitigate 
occupational health risks through design will need to be considered and all the risk 
control strategies proposed be considered.  

This OHRA has outlined the significant occupational health risks associated with the 
proposed MMSEZ Project. An attempt has been made to give a comprehensive 
outlook of the baseline occupational health risks of the proposed MMSEZ Project 
site (where possible) and also to understand and prioritise future Project 
occupational risks, based on the available information. Mitigation and 
management measures have been recommended and it is advised that these 
measures are incorporated into the overall occupational health and safety 
management plan for the proposed MMSEZ Project. 

A baseline OHRA has been undertaken, which has employed both qualitative 
research methods. It is the author’s opinion that due process has been followed. 
Where occupational health risks have been found to be potentially significant, 
various mitigation measures to manage and monitor the risks of the proposed 
MMSEZ Project have been proposed.  

The proposed way forward for this study/ Project is: 

• The conduction of baseline OHRAs by each respective employer in the 
project as per South African legal requirements, 
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• The development of an occupational health policy, and overall project 
occupational hygiene programme 

• Occupational health procedures 

• Exposure monitoring strategy/programme 

• Guidelines for medical surveillance 

• Guidelines for education and training 

• Occupational health risk profiles 

• Guidelines for functional work capacity and, 

It is recommended that the Project is allowed to proceed on the assumption that 
the commitments in the occupational health and safety policy are adhered to.  

7.3.21 GEOHYDROLOGICAL AND HYDROLOGICAL ASSESSMENT 

7.3.21.1 Mitigation of Groundwater Impacts  

The following recommendations are based on the geohydrological status and risk 
assessment and focus to address the adverse conditions introduced due to the 
proposed industrial and related activities. Special reference is given to the effect of 
groundwater dewatering and groundwater pollution.  

The following practical mitigation and preventative measures are recommended:  

7.3.21.1.1 Site Specific mitigation measures must include at least the following: 

• Stockpiles, residue storage and waste disposal to be appropriately lined   

• Paved areas where groundwater contamination may occur   

• On-site sanitation – release of treated wastewater according to DWS 
guidelines  

• Polluted water must be pumped to designed pollution treatment dams for 
settlement and treatment before reintroduction into the water system. 
These dams should be lined to ensure no further pollution of groundwater 
resources.  
 

• Seepage of contaminants must be prevented.  

• Spills must be cleaned up according to relevant regulations. 

• Detailed stormwater management plan must be designed and 
implemented within an environmental framework where clean water is 
kept clean and separate from dirty water.  

The following strategic and long-term mitigation measures are recommended: 

• A detailed integrated groundwater surface water strategy (and water 
management plan) must be developed based on the actual activities on site, 
long term monitoring information, and actual influx points.  This strategy 
must re-assess all possible water (groundwater and surface water) impacts 
on the surrounding communities and landowners. Detailed mitigation 
measures will be proposed based on the assessment and will address the 
long-term planning for monitoring and management of the site.  
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• A long-term monitoring plan must be developed based on the guideline 
documented in the Best Practice Guidelines. The monitoring will focus on 
monitoring of groundwater levels and groundwater quality through 
monitoring of new and existing boreholes. 
 

7.3.21.2 CONCLUSIONS and RECOMMENDATIONS  

Utilisation Recommendations  

Utilization recommendations are made with the aim of providing a sustainable 
water supply, even during prolonged periods when the annual rainfall is below 
average, and are based on the following:  

• Well-established methodologies using mathematical relationships between 
abstraction rates, and the drawdown of water levels during pumping are 
employed to determine the groundwater flow characteristics. 

• A limited regional evaluation and water balance and drawdown based on 
the Theis equation for the proposed boreholes, as a full regional borehole 
survey and regional water balance was not conducted due to project 
limitations. 

• The yield characteristics of production boreholes as determined by pumping 
tests conducted at these boreholes. 

• The geohydrological parameters as defined by the structural geology in the 
area. 

 

The table below presents a summary of the boreholes evaluated during this study, 
recommended for the possible supply of irrigation water to the proposed stadium 
development.  

 

Table 7-2: Utilisation Recommendations - Tshipise Fault Zone 

 

A total abstraction of 522.75 m³per day is possible from the recommended 
borehole. 

BH No Farm Name
E xisting/

New BH

Borehole 

S tatus 

Borehole 

E quipment
Power Type Lat Long

Recommended 

Rate 

(L/sec)

Duty C ycle

(hr/day)

Maximum 

Daily 

Abstraction

(m₃/day)

Maximim Pumping Rate

(l/sec @ <24-hr/day)

Instlation 

Depth

(mbgl)

4 Joffre Existing Not in use Not Eq None -22,73337 29,86948 2,5 24 216 2,5 42

T02 Lekkerlag New Not in use Not Eq None -22,73685 29,88789 3,4 24 207,36 3,4 80

T04 Joffre New Not in use Not Eq None -22,73814 29,881007 0,75 24 64,8 0,75 80

T07 Lekkerlag New Not in use Not Eq None -22,73649 29,89682 0,8 12 34,56 0,5 60

Borehole No C oordinates Utilisation Recommendations
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Table 7-3: Utilisation Recommendations  - Phalala Shear Zone 

 

A total abstraction of 427.68 m³per day is possible from the recommended 
borehole.  

7.3.21.2.1 Monitoring and Long-Term Utilisation   

Due to the limited nature of this regional evaluation, it is recommended that the 
pumping rates as stated above be implemented and groundwater levels 
monitored. Suitable access to monitor water levels should be considered as part of 
the installation on all equipped boreholes.  

Totalling Flow Meters should be installed on all motorised production boreholes in 
order to monitor abstraction rates.  

7.4 SUMMARY: DESIRABILITY / COMPARATIVE ASSESSMENT OF POSITIVE 
AND NEGATIVE DIRECT AND INDIRECT IMPACTS 

The impact methodology to assess the significance before the impact and after the 
impact is provided in Chapter 4. All impacts identified and assessed, as well as the 
proposed mitigation measures and management actions, can be found in Chapter 
6 and 7 of this report. In addition, all the mitigation and management measures 
proposed by the specialists, including those additional impacts and management 
measures identified by the EAP have been included in the EMPr (Appendix AA). 

The following table summarises the overall significance of the potential impacts of 
the project following the implementation of the recommended mitigation and 
management measures by the specialists and the EAP. In terms of the environment 
negative impacts of high significance are anticipated because of the proposed 
project. Mitigation measures should be followed, as provided by the specialists, and 
the management measures and mitigation measures contained in the EMPr under 
Appendix AA. The conditions recommended by the Health Specialist under 
Appendix BB and the Occupational Health and Safety Specialist under Appendix CC 
should also be imposed and implemented. 

 
 

BH No Farm Name
E xisting/

New BH

Borehole 

S tatus 

Borehole 

E quipment
Power Type Lat Long

Recommended Rate 

(L/sec)

Duty C ycle

(hr/day)

Maximum Daily 

Abstraction

(m₃/day)

Maximim Pumping Rate

(l/sec @ <24-hr/day)

Instlation 

Depth

(mbgl)

6 Dreyer Existing Not in use Not Eq None -22,6222 29,87911 1,6 24 138,24 1,6 66

8 Van der Byil Existing In use Submersible Generator -22,63621 29,85321 0,7 12 30,24 0,7 52

9 Antrobus Existing In use Submersible Electricity -22,65661 29,89953 2 24 172,8 2,2 42

P02 Dreyer New Not in use Not Eq None -22,62378 29,892513 1 24 86,4 1 50

Borehole No C oordinates Utilisation Recommendations
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Table 7-4: Comparative assessment of positive and negative direct and indirect impacts 

SPECIALIST STUDY OVERALL IMPACT 
SIGNIFICANCE BEFORE 

MITIGATION OR 
ENHANCEMENT 

OVERALL IMPACT 
SIGNIFICANCE AFTER 

MITIGATION OR 
ENHANCEMENT 

Aquatic Impact Assessment Negative: High Negative: High 

Ecological Impact 
Assessment 

Negative: High Negative: High 

Heritage Impact 
Assessment 

Negative: High Negative: Low 

Palaeontology/Archaeology 

Impact Assessment 

Negative: Medium Negative: Low 

Soil and Land Capability 
Assessment 

Negative: Medium Negative: Medium 

Visual Impact Assessment Negative: High Negative: Medium 

Climate Change 
Assessment 

Negative: High Negative: Medium 

If carbon capturing and 
filters used 

 

Negative: Very-High 

If carbon capturing and 
filters if rejected 

Air Quality Assessment Negative: High Negative: Medium 

For environment 

Negative: High  

for human-health 

Socio-Economic 
Assessment 

Positive: Medium Positive: Very-High 

Noise Impact Assessment Negative: Medium Negative: Low 

Health Impact Assessment Negative: High Negative: Low-Medium 

Traffic Impact Assessment Negative: High Negative: Low-Medium 
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SPECIALIST STUDY OVERALL IMPACT 
SIGNIFICANCE BEFORE 

MITIGATION OR 
ENHANCEMENT 

OVERALL IMPACT 
SIGNIFICANCE AFTER 

MITIGATION OR 
ENHANCEMENT 

Water Assessment Negative: High Negative: Medium 

Energy Information Report Negative: High Negative: High 

Economic Analysis Positive: Medium Positive: High 

Biodiversity Offset Strategy Negative: High Negative: High 

Waste Impact Assessment Negative: High Negative: Medium 

Town Planning Impact 
Assessment 

Positive: Low-Medium Positive: Medium 

Tourism and Food Security Negative: High Negative: Medium 

Occupational Health and 
Safety 

Negative: High Negative: Low-Medium 

Geohydrological & 
Hydrological 

Negative: High Negative: Medium 

 

As can be seen from the above table, negative impacts on the environment of the 
proposed Musina-Makhado SEZ and its surrounds can be expected during the 
construction and operational phase of the project. The socio - economic benefits 
from the implementation of the project during construction and the operational 
phase of the project will be after applying mitigation will be Very-high. The town 
planning assessment and the economic rationale for the proposed project indicate 
positive benefits for social and economic sustainability. If carbon capturing and 
filters are applied and standards are met proposed by the climate change specialist, 
the impacts can likely be mitigated, however cumulatively it will contribute to 
South Africa’s climate change impact and the specialist rated this very-high. 

7.5 SUMMARY OF CUMULATIVE IMPACTS 

The table below provides a summary of the cumulative impacts that the proposed 
development will have on the receiving environment. The mitigation and 
management measures to be implemented for the cumulative impacts are detailed 
in the relevant specialist chapters. This is based on the assumption and limited 
information available, and on the fact that the applicant utilised a phased approach 
for the MMSEZ. 

Table 7-5: Comparative assessment of cumulative impacts 
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SPECIALIST STUDY IMPACT DESCRIPTION CUMULATIVE IMPACT 

SIGNIFICANCE 

Ecological Impact 
Assessment 

 

Aquatic Impact Assessment 

• Clearing of vegetation 
in greater SEZ area 
resulting in a loss of 
critically endangered 
species; 

• Extensive alteration of 
habitat structure and 
composition over an 
extensive and wide 
area; 

• Increased change in 
the geomorphological 
state of drainage lines 
on account of long 
term and extensive 
change in the nature 
of the catchment; 

• The continued and 
cumulative loss of 
habitat at a landscape 
to regional level, with 
a particular impact on 
avifaunal behaviour; 

• Changes in water 
resources and surface 
water in terms of 
water quality (i.e. 
impact on water 
chemistry); and 

• Exotic weed invasion 
as a consequence of 
regular and continued 
disturbance across an 
extensive area of site. 

Before Mitigation: High 

After Mitigation: High 
(biodiversity offset for entire 
area, if feasible and 
identified to work for the 
magnitude of development) 

Palaeontology, Archaeology 
and Heritage Impact 
Assessment 

• Cumulative impact of 
solar energy 
generation projects 
and large-scale 
electrical 
infrastructure on the 
existing cultural 
landscape. 

 

Before Mitigation: High 

After Mitigation: Medium 

• Cumulative 
destruction of 

Before Mitigation: High 
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SPECIALIST STUDY IMPACT DESCRIPTION CUMULATIVE IMPACT 

SIGNIFICANCE 

palaeontological, 
archaeological and 
heritage resources. 

 

After Mitigation: Medium 

Air Quality (and climate 
change) Impact Assessment 

• Potential cumulative 
deterioration in air 
quality and increase in 
cumulative emissions 
resulting in human 
health effects. 

 

Before Mitigation: High  

After Mitigation: Very High 

• Cumulative addition 
to climate change and 
GHG emissions. 

 

Before Mitigation: High 

After Mitigation: Very High 

Noise Impact Assessment • Cumulative impact on 
noise generated in the 
area due to the fact 
that it is an industrial 
area and there are an 
abundance of 
industries surrounding 
the site. 

 

Before Mitigation: Moderate 

After Mitigation: Low, 
however the impact on 
Ekland Safaris adjacent to 
the proposed MMSEZ should 
be investigated further. 

Water, Waste and Energy • Waste generation, 
storage and collection 
of different waste 
types; 

• Water demand on a 
water-scarce area; 
and 

• Energy demand on an 
already strained 
electrical grid by 
Eskom. 

Before Mitigation: High 

After Mitigation: Medium-
High 

 

7.6 CONSIDERATION OF ALTERNATIVES 

This application does not have any alternative sites which were investigated or 
assessed in terms of the the social, economic or environmental. The designation 
only utilised the Musina-Makhado SEZ (MMSEZ) site. Mintek have undertaken an 
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Economic Rationale report where they assessed sites based on their economic 
importance. Please see below the consideration of alternatives, where the no-go 
alternative was identified by the EAP as per NEMA, 1998 and the economic 
rationale report utilised to present alternative sites based on their economic 
viability. 

7.6.1 NO-GO ALTERNATIVE 

The following will thus arise: 

• Designation will have to be repealed and the SEZ not developed as 
envisaged.  

• The economic growth of the region will not benefit from an extensive 
industrial and manufacturing cluster and the direct investment and job 
creation associated with the cluster.  

• The region will lose its opportunity to diversify its predominantly mining 
economy. 

• No employment from the SEZ will be created and the region will continue 
to have a high level of poverty, unemployment and underdevelopment. 

• The current state of the environment will largely remain in its current 
condition and the surrounding land uses will remain undisturbed.  

• Coking coal and other minerals of the region will continue to be mined and 
exported for beneficiation in other regions or locations with the associated 
environmental cost of transport where it could contribute to employment 
creation.  

• The environmental consequences of the beneficiation process will be 
transferred to such regions or locations. 

7.6.2 MUSINA-MAKHADO SITE 

The Musina-Makhado areas offer the best location and provide the largest 
economic benefits as opposed to other potential sites in Limpopo province such as 
Tubatse and Lephalale due to multiple factors as indicated in the Economic Analysis 
Study (Appendix Y). 

These are, for instance: 

• The Musina-Makhado site offers the best location and largest economic 
benefits for the establishment of the special economic zone (SEZ) as 
opposed to any other potential sites such as Tubatse and Lephalale in 
Limpopo province. 

• The Musina-Makhado area’s competitive advantage lies primarily on its 
geographic location on the N1 north-south corridor and its close proximity 
(7.6 km from SEZ administration offices to Hunting Station) to the 
Johannesburg-Beit Bridge railway line. This provides excellent local, regional 
and international road and railway connectivity for transportation of both 
input materials and finished products to markets in the rest of South Africa 
and Southern African Development Community (SADC) countries. 
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• Comparatively, the Tubatse site lies off the country’s major road and railway 
links which would make the transportation of bulk commodities to the 
markets expensive. The Lephalale site was not viewed favourably by both 
the LPG and the DTI due to the construction of the Medupi power station 
which is poised to significantly contribute to the development of the area. 

• The location of the Musina-Makhado SEZ is in line with the national SEZ 
strategy which has witnessed a shift from the traditional approach of 
locating industrial zones in coastal cities and close to major airports (OR 
Tambo, Upington and Dube Trade Port) to other regions and potentially 
tackle the triple challenges of poverty, inequality and unemployment in 
those areas. 

• The Musina-Makhado SEZ site’s close proximity to minerals (coal, chrome) 
used in steel manufacturing together with its linkages with Limpopo 
province’s existing road network (N1, N11, R555, R521, R37) provides the 
metallurgical cluster of the SEZ with a cost competitive advantage for its 
products. This strengthens the investment case for the location of the SEZ 
in the Musina-Makhado area. The Tubatse site will be beneficial for mining 
input supplies and the beneficiation of platinum group metals (PGMs) 
mined in that area. 

• A study that was done by Demacon (2019), a consulting company, estimated 
that the development of the R255 billion (at current R/$ exchange) Musina-
Makhado SEZ will generate approximately 21 000 jobs in the first five years 
of its operation. This will increase to 51 000 jobs in the tenth year of the 
SEZ’s operation, thereby giving rise to a larger impact on Vhembe District 
Municipality, Limpopo and South African economies. 

• The development of the Musina-Makhado SEZ will accelerate mineral 
beneficiation and industrialisation of the provincial and national economies 
as well as leading to technology and skills transfer in the country. In 
addition, infrastructure upgrades, including road, rail and water, are likely 
to have positive spill over effects on local communities and thereby 
contributing to the creation of employment, eradication of poverty and 
inequality in the area. 

• The Musina-Makhado SEZ’s plans to develop a coal-fired power plant are in 
line with the government’s plans to create and enable power generating 
capacity outside the state-owned power utility, Eskom, and ease the 
electricity shortages that South Africa has been experiencing since 2008. 
The electricity generated by the Musina-Makhado SEZ will meet the power 
needs of its metallurgical complex while the remainder will be fed into the 
grid and be used by other electricity consumers in the country. 

• The Musina-Makhado SEZ has a total of 8 000 hectares of land available for 
development of the SEZ. The Musina-Makhado site is an ideal location for 
the SEZ since it has enough land to cater for the construction of factory 
space, offices and residential accommodation, development of bulk 
infrastructure (water, stormwater and electricity) as well as catering for 
future expansion projects. In addition, the land available for development 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 940 of 996 
 

of the Musina-Makhado SEZ compares favourably with China’s average SEZ 
size of approximately 3 500 hectares. 

• The establishment of an SEZ in the Musina-Makhado area provides an 
opportunity to enhance agro-processing activities in the Vhembe District 
Municipality and Limpopo province as a whole. Agricultural Business 
Chamber South Africa’s statistics indicate that the Limpopo province 
accounts for a large portion (75% of mangoes, 65% of papayas, 60% of 
litchis, 60% of avocados and 60% of tomato) of South Africa’s agricultural 
production. The bulk of the province’s vegetables, fruits and nuts are 
produced in the Makhado and Thohoyandou areas, which are within a 
50 km radius from the Musina-Makhado SEZ. This provides opportunity to 
food manufacturers to process fruits, nuts and vegetables produced in the 
district into fruit juices, canned fruits and vegetables in the Musina-
Makhado SEZ and sell to both domestic and export markets. 

• The Musina-Makhado SEZ site is approximately 51.6 km from Beit Bridge 
border post, that is South Africa’s primary gateway into the SADC region and 
the African Continental Free Trade Area (ACFTA) markets. South Africa is 
both a member of SADC and the African Union, which are both multilateral 
institutions created to advance peace and security, economic cooperation, 
trade integration and development in Africa. The country can potentially 
harness the geographic proximity of the Musina-Makhado SEZ to the Beit 
Bridge border post together with its Dar es Salaam rail and road corridor 
linkages to substantially increase steel and agro-processed products exports 
to the SADC and ACFTA markets. A wide range of South African 
manufactured products including vehicles, processed food, chemicals and 
capital equipment are exported to the SADC and ACFTA markets via the Beit 
Bridge border post every day. 

• The proximity of the Musina-Makhado SEZ to the border post of Beit Bridge 
offers opportunities for a number of trades, logistic and border-related 
services and facilities, such as bonded warehouses, vehicle distribution 
centres, holding depots, container yards and truck shops. In addition, the 
Musina-Makhado SEZ can be used as an inland intermodal terminal directly 
connected by both the N1 north-south corridor and Johannesburg-Beit 
Bridge railway for the trans-shipment of sea cargo to inland destinations and 
manufactured goods to SADC markets. Vehicles manufactured in Durban 
and Port Elizabeth can be railed to the Musina-Makhado SEZ for storage 
before being transported to SADC and ACFTA markets. 

• MESU recommends the Musina-Makhado SEZ SOC Ltd to undertake a 
detailed study on the availability, cost and quality of critical raw materials 
(coking coal, ferrochrome, manganese and iron ore) to the metallurgical 
complex and the implications this will have on the overall business case for 
Musina-Makhado SEZ. 

7.6.3 TUBATSE SITE 

The Tubatse site is not selected based on the Economic Analysis report (Appendix 
Y) due to, for instance, its size and limited expansion properties. Other factors, for 
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instance, the location, infrastructure, etc. also prevent Tubatse from being utilised 
as a metallurgical cluster. 

7.6.4 ANTONVILLA SITE 

The Anton Villa farm was the first site to be identified for the establishment of the 
SEZ but it was considered unsuitable due to a number of reasons including the 
limited size of the land (3 500 hectares only) and its close proximity to Limpopo 
River which could pose environmental challenges to the SEZ. 

7.7 PERMITS AND LICENSES REQUIRED 

7.7.1 NEMA AND 2014 NEMA EIA REGULATIONS (AS AMENDED) 

Before clearing of the proposed site is initiated, an EA must be granted in terms of 
the NEMA and associated 2014 NEMA EIA Regulations (as amended). This report 
has been compiled to provide the LEDET and DEFF with the information required in 
order to make an informed decision on whether to grant or reject EA. No clearing 
or site preparation should be undertaken, until site-specific investor EIA have been 
granted EAs, WULs and permits. 

7.7.2 PERMIT IN TERMS OF THE NATIONAL WATER ACT, 1998 (ACT NO. 36 OF 1998) 

The National Water Act (Act 36 of 1998) controls activities in and around water 
resources, as well as the general management of water resources, including 
abstraction of groundwater and disposal of water. Water is scarce and within this 
dry arid environment where the proposed SEZ is to be located, water for the 
operation of the plants needs to be guaranteed. The site-specific plants and their 
respective EIAs, which will follow should this EIA be granted, will require multiple 
water use license and permits from the Department of Water and Sanitation. 

7.7.3 PERMIT IN TERMS OF THE NATIONAL HERITAGE RESOURCES ACT, 1999 (ACT NO. 25 OF 

1999) 

A heritage permit was submitted to the Limpopo Heritage Authority by the 
specialist. The applicant will have to adhere to all the conditions set out in that 
letter once issued (Appendix L) 

In terms of palaeontology (as noted in the Palaeontological Impact Assessment 
(Appendix M of the EIA Report)), where palaeontological mitigation is required in 
the event of any fossil material found on site during construction, the 
palaeontologist concerned with mitigation work would need a valid fossil collection 
permit from SAHRA and any material collected would have to be curated in an 
approved depository (e.g. museum or university collection). All palaeontological 
specialist work should conform to international best practice for palaeontological 
fieldwork and the study (e.g. data recording fossil collection and curation, final 
report) should adhere as far as possible to the minimum standards for Phase 2 
palaeontological studies recently developed by SAHRA (2013). 
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7.7.4 PERMIT IN TERMS OF THE NATIONAL ENVIRONMENTAL MANAGEMENT: BIODIVERSITY 

ACT, 2004 (ACT NO. 10 OF 2004) AND NATIONAL ENVIRONMENTAL MANAGEMENT: 
PROTECTED AREAS ACT, 2003 (ACT NO. 57 OF 2003) 

In order to clear the site of all protected trees and plant species as well as wetlands 
and fauna requirements, a biodiversity offset specialist study and strategy was 
developed for the Musina-Makhado SEZ site. This report has been included in 
Appendix J. Permits for the removal, relocation and destruction of protected trees 
will have to be obtained, while suitable habitat similar in vegation type, soils and 
geology will have to be obtained as an offset for the relocation of protected trees, 
while wetlands, aquatic features and fauna will have to be introduced in the 
biodiversity offset. It is not sure if an offset will be feasible due to the shortened 
timeframes posed on the EIA process and team ending on 31 January 2021. 

7.7.5 AIR EMISSIONS LICENSE IN TERMS OF THE NATIONAL ENVIRONMENTAL MANAGEMENT: 
AIR QUALITY ACT, 2004 (ACT NO. 39 OF 2004) 

The fact that the proposed development will eventually entail a metallurgical 
cluster which will have an impact on the air quality and ultimately impact on climate 
change, should LEDET grant authorisation, will require multiple permits and air 
emissions licenses with specific measuring apparatus and minimal impact upon the 
socio, economic and environmental aspects. Each investor within the SEZ site, if 
granted, will have to apply for their own air emission licenses, permits and comply 
with best practice and international standards. Please refer to the air quality 
assessment under Appendix Q. 
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7.8 OVERALL SENSITIVITY OF THE PROPOSED SITE 

 

Figure 7-1: Overall sensitivity of the Musina-Makhado SEZ site 
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7.9 OVERALL EVALUATION OF IMPACTS BY THE EAP 

7.9.1 DESIRABILITY OF SITE CLEARANCE (LISTED ACTIVITY APPLIED FOR UNDER NEMA, 1998) 

SEZs in general follow a phased approach and this application for site clearance is 
the first phase in the SEZ development. 

According to the National Environmental Management Act [NEMA], 1998 (Act No. 
107 of 1998) under section 2, the principles of NEMA are: 

(1) The principles set out in this section apply throughout the Republic to the actions of 
all organs of state that may significantly affect the environment and- 

(a) shall apply alongside all other appropriate and relevant considerations, 
including the State's responsibility to respect, protect, promote and fulfil the 
social and economic rights in Chapter 2 of the Constitution and in particular the 
basic needs of categories of persons disadvantaged by unfair discrimination; 

(b) serve as the general framework within which environmental management and 
implementation plans must be formulated; 

(c) serve as guidelines by reference to which any organ of state must exercise any 
function when taking any decision in terms of this Act or any statutory provision 
concerning the protection of the environment; 

(d) serve as principles by reference to which a conciliator appointed under this Act 
must make recommendations; and 

(e) guide the interpretation, administration and implementation of this Act, and 
any other law concerned with the protection or management of the 
environment. 

(2) Environmental management must place people and their needs at the forefront of its 
concern, and serve their physical, psychological, developmental, cultural and social 
interests equitably. 

(3) Development must be socially, environmentally and economically sustainable. 

(4)  

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

(i) That the disturbance of ecosystems and loss of biological diversity are 
avoided, or, where they cannot be altogether avoided, are minimised and 
remedied; 

(ii) that pollution and degradation of the environment are avoided, or, where 
they cannot be altogether avoided, are minimised and remedied; 
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(iii) that the disturbance of landscapes and sites that constitute the nation's 
cultural heritage is avoided, or where it cannot be altogether avoided, is 
minimised and remedied; 

(iv) that waste is avoided, or where it cannot be altogether avoided, 
minimised and re-used or recycled where possible and otherwise 
disposed of in a responsible manner; 

(v) that the use and exploitation of non-renewable natural resources is 
responsible and equitable, and takes into account the consequences of 
the depletion of the resource; 

(vi) that the development, use and exploitation of renewable resources and 
the ecosystems of which they are part do not exceed the level beyond 
which their integrity is jeopardised; 

(vii) that a risk-averse and cautious approach is applied, which takes into 
account the limits of current knowledge about the consequences of 
decisions and actions; and 

(viii) that negative impacts on the environment and on people's environmental 
rights be anticipated and prevented, and where they cannot be altogether 
prevented, are minimised and remedied. 

(b) Environmental management must be integrated, acknowledging that all 
elements of the environment are linked and interrelated, and it must take into 
account the effects of decisions on all aspects of the environment and all people 
in the environment by pursuing the selection of the best practicable 
environmental option. 

(c) Environmental justice must be pursued so that adverse environmental impacts 
shall not be distributed in such a manner as to unfairly discriminate against any 
person, particularly vulnerable and disadvantaged persons. 

(d) Equitable access to environmental resources, benefits and services to meet 
basic human needs and ensure human well-being must be pursued and special 
measures may be taken to ensure access thereto by categories of persons 
disadvantaged by unfair discrimination. 

(e) Responsibility for the environmental health and safety consequences of a 
policy, programme, project, product, process, service or activity exists 
throughout its life cycle. 

(f) The participation of all interested and affected parties in environmental 
governance must be promoted, and all people must have the opportunity to 
develop the understanding, skills and capacity necessary for achieving equitable 
and effective participation, and participation by vulnerable and disadvantaged 
persons must be ensured. 
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(g) Decisions must take into account the interests, needs and values of all 
interested and affected parties, and this includes recognising all forms of 
knowledge, including traditional and ordinary knowledge. 

(h) Community wellbeing and empowerment must be promoted through 
environmental education, the raising of environmental awareness, the sharing 
of knowledge and experience and other appropriate means. 

(i) The social, economic and environmental impacts of activities, including 
disadvantages and benefits, must be considered, assessed and evaluated, and 
decisions must be appropriate in the light of such consideration and 
assessment. 

(j) The right of workers to refuse work that is harmful to human health or the 
environment and to be informed of dangers must be respected and protected. 

(k) Decisions must be taken in an open and transparent manner, and access to 
information must be provided in accordance with the law. 

(l) There must be intergovernmental co-ordination and harmonisation of policies, 
legislation and actions relating to the environment. 

(m) Actual or potential conflicts of interest between organs of state should be 
resolved through conflict resolution procedures. 

(n) Global and international responsibilities relating to the environment must be 
discharged in the national interest. 

(o) The environment is held in public trust for the people, the beneficial use of 
environmental resources must serve the public interest and the environment 
must be protected as the people's common heritage. 

(p) The costs of remedying pollution, environmental degradation and consequent 
adverse health effects and of preventing, controlling or minimising further 
pollution, environmental damage or adverse health effects must be paid for by 
those responsible for harming the environment. 

(q) The vital role of women and youth in environmental management and 
development must be recognised and their full participation therein must be 
promoted. 

(r) Sensitive, vulnerable, highly dynamic or stressed ecosystems, such as coastal 
shores, estuaries, wetlands, and similar systems require specific attention in 
management and planning procedures, especially where they are subject to 
significant human resource usage and development pressure. 

Any environmental application must be exposed to the NEMA, 1998 principles. The 
following discusses sustainable development’s approach and all the aspects 
including the environment, social and economic development aspects must be in 
equilibrium for sustainable development to be achieved: 
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"Sustainable development is development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs." – 
Our Common Future – Brundtland Commission 

 

 

Figure 7-2: Sustainable Development 

 

Sustainable development for site clearance (phase 1) of the proposed MMSEZ 
application is discussed below: 

Section 24 of the Constitutional Act states that ‘everyone has the right to an 
environment that is not harmful to their health or well-being and to have the 
environment protected, for the benefit of present and future generations, through 
reasonable legislative and other measures, that prevents pollution and ecological 
degradation; promotes conservation; and secures ecologically sustainable 
development and use of natural resources while promoting justifiable economic and 
social development’.  

Based on the Constitution, this EIA for site clearance was undertaken to ensure that 
these principles are met through the inclusion of appropriate management and 
mitigation measures, and monitoring requirements. In accordance with the 
Guideline on Need and Desirability, this EIA considered the nature, scale and 
location of the development as well as the wise use of land (i.e., is this the right 
time and place for the development of this proposed project?) in particular on this 
specific site. 

On a municipal planning level, the proposed project does not contradict any of the 
objectives set within both Makhado Local municipality and Musina Local 
municipality. The proposed project will be in line with and supportive of the IDP’s 
objective of creating more job opportunities (economic and social sustainability). 
The proposed development will assist in local job creation during the construction 
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and operation phases of the project. It should, however, be noted that employment 
during the construction phase will be temporary due to site clearance. It should be 
emphasized that High before mitigation to Very-High after mitigation which gives 
positive social sustainability and economic sustainability.  

The findings of this EIA indicate that the potential benefits from the project in terms 
of promoting justifiable economic and social development to be Very-High after 
mitigation has been applied, but indicate that the project’s impact upon the 
environment for site clearance will potentially be highly negative before applying 
mitigation and high negative for biodiversity aspects after applying mitigation 
measures. The outcomes of this EIA study aimed to protect the ecologically 
sensitive areas, and support sustainable development and the use of natural 
resources, whilst promoting justifiable socio-economic development in the towns 
nearest to the project site. However, should site clearance be granted 
authorisation, the entire site and its surrounding will be negatively impacted upon 
as indicated by 18 out of the 21 specialist studies. Thus, the potential negative 
impacts of the proposed development on the natural, cultural, palaeontological, 
and agricultural environment of the site may likely, outweigh the identified positive 
impacts associated with the Very-High social and economic development benefits 
after applying mitigation measures.  

The proposed site for site clearance falls within the Vhembe Biosphere Reserve 
(VBR). The objective of all UNESCO Biosphere Reserves (World Heritage) are to 
produce a long-term vision in the form of an integrated environmental 
management plan. The UNESCO approved zonation plan of 2009 accords with this 
objective and shows Core Areas (most sensitive), Buffer Zones (less sensitive) and 
Transition Zones (least sensitive). The VBR is established in terms of National 
Environmental Management Biodiversity Act [NEM:BA], 2002 (Act no 10 of 2002) 
and is managed by an independent Non-Profit Company with a Board of Directors. 
It falls within the jurisdiction of the Limpopo Provincial Government (who have 
contributed funding for its development) with the Department of Environment 
Forestry and Fisheries (DEFF) that is managing all SA’s Biospheres. The proposed 
SEZ is located within the transition zone of the VBR and with the northern part of 
the designated SEZ site zoned as core area for the VBR.  

In addition to the VBR, the draft Vhembe District Bioregional Plan, published in 
2019 utilises the Limpopo Conservation Plan version 2, 2013 (LCPv2) for planning 
purposes. The purpose of the LCPv2 is to develop the spatial component of a 
bioregional plan (i.e., map of Critical Biodiversity Areas and associated land-use 
guidelines). The purpose of a bioregional plan is to facilitate the safeguarding of 
biodiversity within identified biodiversity priority areas that fall outside of the 
Protected Area (PA) Network, as well as, to provide a map of biodiversity priorities 
with accompanying land use planning and decision-making guidelines to inform 
land-use planning, environmental assessment and authorisations, and natural 
resource management. This is being endorsed by LEDET’s departmental 
Biodiversity Section and reflects a conflict or contradict the proposed land uses for 
the SEZ and the site clearance to accommodate the SEZ. 
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The application site falls within an area which has been minimally disturbed and 
can be classified as a near pristine bushveld wilderness area. The ecologist and 
aquatic specialists, together with protected tree removal specialist have indicated 
that due to the magnitude of the project and the size of the development and the 
high negative impact thereof on the site, that should the project proceed and as 
part of the mitigation, a biodiversity offset strategy and plan be considered to offset 
the protected trees, fauna, flora and aquatic features on the site. It was prescribed 
that an area be identified with suitable land, similar in nature, geology, and 
vegetation (biomes) and to follow the biodiversity offset framework and policy as 
described in Appendix J. Based on the listed activities being applied for with this 
application, the biodiversity of the site will be negatively impacted upon before 
applying mitigation as well as after mitigation has been applied.  

Mitigation measures can be applied, however the loss of biodiversity on the site, 
within the Vhembe Biosphere Reserve and the significance thereof, and within the 
area of the draft Vhembe bioregional plan as published by the LEDET for comments 
in 2019, will remain high due to the protected trees, wetlands, aquatic features, 
and the cultural and heritage significance associated with the proposed site and 
within the area of the Biosphere Reserve and Draft Bioregional Plan. The proposed 
land use conflicts with these plans and the available guidelines on identified critical 
biodiversity areas published by the South African National Biodiversity Institute 
(SANBI) in 2009 and revised in 2012/2013 by the Limpopo Province into the 
Limpopo Conservation Plan v2 (LCPv2). 

It is the EAP’s opinion that the disturbance of ecosystems and loss of biological 
diversity cannot be avoided. It can only marginally be minimised on the site, and 
cannot be mitigated through a successful offset as per the biodiversity offset 
framework. As per the Biodiversity Offset report “Considering the complex nature 
of biodiversity offset programmes and their desired targets in terms of 
conservation, ecological status, and functionality, as well as the extent of the 
impacts and size of the area required for offsetting, it remains uncertain whether 
the MMSEZ offset programme will meet its desired objectives of achieving “net 
gain”.” Due to time constraints the biodiversity offset report did not investigate the 
possibility of providing significant financial compensation/contributions to nature 
conservation as an offset alternative, however, the disturbance and loss at site still 
will remain.  

7.9.2 OVERALL CONCLUSION PERTAINING TO THE OPERATIONAL PHASE OF THE SEZ 

The following discussion considers the SEZ during the operational phase (i.e., phase 
2) of the development. The EAP understands that the SEZ once in operation will 
potentially be economically and socially sustainable and thereby significant jobs will 
be created in the Limpopo Province. Furthermore, significant contribution will be 
made to economic growth in the province and the country and in addressing the 
needs as outlined earlier in the report. 
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Long-term employment opportunities will be created, and these will occur once the 
site-specific EIAs for investor operations within the proposed SEZ site have been 
awarded environmental authorisation. 

Limpopo Province and the entire South Africa is currently facing considerable 
constraints in the availability and stability of electricity supply. The development of 
alternative energy is important for South Africa and the Limpopo Province in terms 
of reducing its overall environmental footprint created by coal-based power 
generation and its impacts on climate change. The applicant has investigated 
sources of electricity in the Energy Analysis information report (Appendix S). 
Therefore, the proposal for a clean coal-fired power station should be the last 
resort in the planning and development of supply of energy to the SEZ. It should 
only be considered if standards set out by the Air Quality and Climate Change 
specialists can be mitigated and maintained, and the EAP agrees with these 
findings. These include as indicated by the Climate Change Specialist carbon 
capturing and filters and certain limits for the power and manufacturing and 
smelter plants to be developed within the SEZ. The energy specialist was not able 
to prepare a full energy specialist study due to the time-constraints placed on the 
submission to the final EIA Report by LEDET for 31 January 2021. An informed 
decision on which energy source(s) is the most feasible for the SEZ during the 
operational phase cannot be determined as well as what the regional and 
cumulative impacts during the operation phase would be. The use of renewable 
energy should remain a key focus for the development during the operational 
phase. 

In terms of the SEZ during operational phase, water will be key for the SEZ to 
operate and each investor plant to be fully functional. Water availability currently 
is only available for the first couple of years in the SEZ development. The 
geohydrological specialist study indicated that impacts of this SEZ will have a 
medium and high significance on dewatering and change in the water quality 
(Appendix FF). The water specialist further investigated ways to secure water is 
available for the short-, medium- and long-term and these are provided in Appendix 
U of this report. Furthermore, a feasibility study is also underway where an offtake 
of water from the Limpopo River overflows into a dam within the Sand River, 
however these are not available yet and the need to secure water for such a 
development cannot be fully understood.  

The ecological impacts on the site in terms of site clearance was addressed in the 
previous section, but tourism and agricultural potential of the immediate area may 
be impacted upon by the proposed SEZ. The proposed development is in 
contradiction with the land uses of the area and a land use change will have to be 
undertaken. For instance, the land use of the site is zoned as “Agricultural” and the 
current neighbour of the SEZ is a hunting safari and lodge establishment (Ekland 
Safari’s). The impact of not securing adequate water supply may have a direct and 
indirect impact on the agricultural industry once such an establishment is in 
operation on food security and possibly acid rain from the operational smoke and 
gasses emerging from this proposed SEZ once operational.  
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Waste will be recycled between the investor plants and an overall future hazardous 
waste site established once required for the operation of the SEZ. Current 
indications are that during initial operations hazardous waste will be transported 
from the SEZ once operational and disposed of at Holfontein Hazardous Waste 
Disposal Facility or another similar licensed disposal site (Appendix T).  

The health specialist assessed the health-related impacts of such an establishment 
in such a setting (refer to Appendix BB), while the occupational health specialist 
looked at each plant anticipated once established in terms of human and natural 
health aspects (refer to Appendix CC).  

Overall, the impacts before applying mitigation as well as after applying mitigation 
during the operational phase of the SEZ development will in all likelihood be 
negative to the site. 

Mitigation measures can be applied, but the significant impacts on climate change, 
air quality, water supply, waste and human health if best practice and international 
standards and laws are not undertaken and adhered to, will be significant. 

The available information is not complete and shows gaps and uncertainties which 
include the future waste dump, implications of acid rain, the agricultural potential 
during operational phase as well as the introduction of possible greenhouse gases, 
noxious gasses and the potential climate change impacts during the operational 
phase. All of these gaps and uncertainties may have a negative impact on the site 
and surrounding areas and may have cumulative implications on the Vhembe 
Biosphere Reserve and draft Bioregional Plan area.  

It is advised that stakeholders including the applicant, organs of state responsible 
for bulk infrastructure and investors in plant specific EIAs should comply with best 
management practices approved by sector and line departments and authorities 
and as may be described in sector specific local and international laws and 
standards.  

7.9.3 PUBLIC PARTICIPATION – COMMENTS RECEIVED 

Various non-governmental organisations (NGOs), stakeholders, governmental 
departments, traditional community members, traditional community leaders and 
interested and affected party members participated during the public participation 
process which started from the pre-application phase of the project until 31 
January 2021.  

The traditional communities and leaders are positive in terms of the SEZ 
development and the job opportunity it will create for the Limpopo Province 
especially Vhembe District Municipality.  

Various objections, however, have been received from various parties. These 
include for instance, Christo Reeders Attorneys, Circle Law Advocate Chambers, 
CALS, Centre for Environmental Rights, EarthLife, Limpopo Eco-Industrial Park, 
Ekland Safari’s just to name a few. These parties object against the designation of 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 952 of 996 
 

the southern SEZ, the site being flawed and LEDET as the competent authority. 
Lastly, climate change, water and other aspects are also highlighted by these 
objectors and they indicated transparency of who the investors for this SEZ are. In 
total over 3 000 comments were received in the first public review from 1 
September 2020 to 22 October 2020. Please refer to Appendix G for the comments 
received and Appendix H for the comments and responses report. 

7.9.4 RISKS AND GAPS 

The following risks and limitations apply to the EIA: 

• The EAP requested an extension of time until 31 March 2021, and LEDET 
only granted an extension until 31 January 2021 for the submission of the 
final EIA report, thereby placing considerable limitations and restrictions on 
the EAP, the applicant and the specialists to consider and address all of the 
comments presented by I&APs during the public participation which started 
on 1 September 2020 and ran until 22 October 2020.  

• I&APs requested the opportunity to have further consultation and focus 
group meetings during the public meetings. The Applicant requested the 
EAP to notify the I&APs of such meetings with less than 14-days’ notice as 
per practice and impact negatively on the EIA process and ability of I& AP’s 
to participate in the process. 

• A further request for an extension of time was requested from LEDET to 
consolidate all comments, address issues and concerns raised by I&APs on 
16 October 2020 until 31 March 2021. LEDET requested further motivation 
and this motivation which was submitted to LEDET on 26 October 2020. 
LEDET only granted extension of the EIA process until 31 January 2021 and 
not 31 March 2021 as requested. 

• On 26 October 2020 specialists were requested to submit variation orders 
for appointment to address their respective comments and relevant issues 
identified during the public review process. Due to the procurement process 
undertaken by the Applicant, the timeframes as agreed by the Applicant 
could not be met and specialists were appointed from 20 November 2020. 
This posed a procedural risk in terms of the EIA process as the specialists 
require a lead time to plan and prepare for site visits and addressing the 
comments. Certain specialists did indicate that they would require up to 8-
weeks to address and update their reports. This was merely impossible due 
to the shortened timeframes. In the letter from LEDET granting the 
extension, LEDET indicated that no public participation is allowed as per the 
EIA Regulations, 2014 (as amended) from 15 December 2020 up to 5 January 
2021, and this further poses a risk that not all comments could be addressed 
in time before the 7th of December 2020 when the draft amended EIA 
report was to be set out for review and comments. 

• The EAP attended to what was possible during this time to address as far as 
possible the comments received and to identify any gaps that need to be 
addressed. 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 953 of 996 
 

• The EAP submitted on the 6 and 16 November 2020 letters acknowledging 
the receipt of the granting of extension to LEDET in which the EAP requested 
clarity on why LEDET did not provide guidance towards the EAP upon the 
EAP’s requests of 16 and 26 October 2020. The EAP requested further clarity 
from LEDET why LEDET did not provide any guidance and requested again 
that the Department consider the extension originally proposed until 31 
March 2021. The EAP also alerted LEDET that the 31 January 2021 falls on a 
Sunday and that the report should thus be submitted to LEDET on 1 
February 2021 which falls on a Monday, the first working day after the 
weekend which was accepted by LEDET. 

• Due to the limited timeframes, all specialists could not address concerns by 
I&APs in respect of the potential development of a future industrial waste 
dump. Even though this does not form part of this application for site 
clearance and has been presented as part of the master plan as a potential 
concept, and such facility would have to undergo its own site-specific EIA 
process where several suitable waste dump areas need to be identified and 
undergo public participation and application for a waste license under 
NEM:WA, the cumulative impacts of such identified future industrial waste 
dump as per the master plan could not be fully identified. A high-level 
assessment has been done. 

• The EAP requested confirmation from both environmental departments 
(LEDET and DEFF) on 17 September 2018 on who should be the Competent 
Authority for the EIA application. Subsequently the EAP was informed by 
LEDET on 24 October 2018 that they are the competent authority (refer to 
Appendix G). 

• A further draft amended report was set out for public review from 7 
December 2020 until 14 December 2020 and from 6 January 2021 until 29 
January 2021 for a total period of 30-days. It is not possible to address all of 
the comments received during this period timeously for submission on the 
31 January 2021. 

• South Africa was placed on alert Level 3 of Covid-19 on 28 December 2020 
and the President extended the State of Disaster until 15 February 2021. 
Public meetings which were scheduled for 6-14 January 2021 were 
cancelled due to the second wave of the pandemic and virtual meetings 
were organised for 20 and 21 January 2021. To ensure effective and 
meaningful public participation and community meetings, physical 
meetings were to be held after 15 February 2021. However the request for 
extension to do so was not granted by LEDET. 

• Due to no physical public meetings being able to be undertaken the EAP 
sought clarity from LEDET on 19 January 2021, whether the final EIA report 
submission date could be extended due to the Covid-19 pandemic. 
However, on 28 January 2021, LEDET indicated the refusal for any further 
extension and referred the EAP to the letter of 26 October 2020, which 
indicated that no further extension will be given.  

• Gaps per specialist reports: 

o Energy: 
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▪ A comprehensive specialist assessment of available energy 
sources for the proposed SEZ. 

o Biodiversity Offset: 
▪ Validity and nett gain for relocation of protected trees needs to 

be verified in practice. 
o Air Quality: 

▪ Acid Rain impact once the SEZ is in operation on food security 
and agricultural sector. 

o Climate change: 
▪ The risk of climate change on cultural heritage sites needs to be 

verified. 
o Waste: 

▪ Future industrial waste dump, even though a concept was not 
addressed and needs to be understood. 

o Water: 
▪ Feasibility study on water from Zimbabwe from DWS due to 

internal processes are not available yet. 
▪ A water feasibility study on the offtake dam in the Sand River is 

currently being conducted and of which information is not 
available to the EAP. 

• The initial registration of I&APs during pre-application continued longer 
than 30-days and subsequent registrations occurred until final submission 
of the EIA Report on 31 January 2021. Various objections in respect of media 
advertisements and notifications were received due to local communities 
not being able to read or communicate in English.  

• Delays in finalising the draft internal development masterplan impacting on 
the ability of the specialists to address specialist studies timeously and 
effectively. 

• Limited to no additional responses or comments were received from 
governmental departments and organs of state. Comments were only 
received from Department of Water and Sanitation and SanParks. 

• No feedback from the Department of Agriculture in respect of the 
Department’s opinion concerning the subdivision of agricultural land and 
use thereof for purposes other than agriculture on the SEZ site. 

• Alternative site assessment – the Applicant indicated that it did consider 
alternative sites, however, the specialist report by Mintek indicated that 
comparative environmental aspects and impacts were not considered for 
these sites.  

7.9.5 PROJECT OVERALL EAP’S OPINION 

NEMA principles: The following environmental principles in NEMA, 1998 informs 
the overall opinion of the EAP: 

• Environmental management must place people and their needs at the 
forefront of its concern, and serve their physical, psychological, 
developmental, cultural and social interests equitably  
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• Development must be socially, environmentally and economically 
sustainable. 

• Sustainable development requires the consideration of all relevant factors 
including the following: 

The needs and requirements of people are placed at the forefront, when 
considering NEMA, 1998 principles in terms of their interests, values and needs. 
These needs are reflected through the surrounding land owners, farmers, and 
environmental interest groups, the local communities and the poor communities 
and all these and more have different values, needs and interests and can therefore 
be considered in conflict. The poor for instance seek jobs in the short to long term 
imperatives of such a development, as the SEZ, whilst the land owners seek to 
protect the integrity of their assets, and the environmental interest groups seek to 
protect the integrity of the environment. 

Therefore, it is clear that the environment, development, socio-economic interest 
and needs are interwoven. Hence, care should be taken that requirements for 
economic development do not cause irreparable significant damage to the 
environment. The advantages and disadvantages of the SEZ development needs to 
be balanced to achieve ecological sustainable development. Given this scenario the 
following advantages and disadvantages for the SEZ can be identified: 

Table 7-6: Short summary of advantages and disadvantages of the SEZ 

Advantages Disadvantages 

• Infrastructure creation within an 
area in need of infrastructure 
development 

• Job creation for the poor 

• Huge capital investment for the 
region 

• Beneficiation of minerals in the 
area 

• Skills transfer 

• Housing infrastructure  

• Etc. 

 

• Specialist findings: 
o Site sensitivity in 

terms of biodiversity 
(aquatic, wetland, 
fauna, flora) 

o Air quality impacts on 
human health 

o Climate change from 
site and cumulatively 
contributing to SA 
Carbon budget 

o Water availability is 
limited 

 

The Limpopo Conservation Plan version 1 was developed by SANBI in 2009 and was 
updated to version 2 in 2012 by the Limpopo Government. This conservation plan 
highlights the areas in terms of bioregional sensitivity as critical biodiversity and 
ecological support areas, protected areas, other natural areas and disturbed. This 
plan is further utilised in the Vhembe Bioregional Plan in draft format, 2019 which 
is also endorsed by LEDET biodiversity division. Given the above, and the current 
Vhembe Bioregional Plan, 2019 being based on the Limpopo Conservation Plan 
version 2 on the protection of investment on the environment, the SEZ master plan 
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in its current state is in conflict with these. However, based on the Vhembe 
biosphere reserve, Vhembe Bioregional plan, plans in draft format and the overall 
negative impacts climate change showed, not only to the Limpopo province, but 
also South Africa, developments cannot exist on any environment which is 
deteriorating and the environment and development are inextricably inter-related. 
The impacts identified above should not exceed the environmental limits of the 
environment and the site, therefore a cautionary approach should be followed. 

On a municipal level the Spatial Development Frameworks (SDFs) for both 
municipalities are not finalised yet and still in draft format and the SEZ is not 
addressed within these plans. Furthermore, in terms of the socio-economic 
development, the national designation of the SEZ, provincial plans and the draft 
municipal plans appear that these plans not aligned. On a qualitative and 
quantitative level, the advantages, benefits of advantages and cost for 
disadvantages have not been fully addressed. Therefore, it is probable that the 
environmental cost of the SEZ development may be ecologically unsustainable.  

The SEZ development in terms of the socio-economic benefits the province as well 
as the whole of South Africa through foreign investment. The needs and desirability 
of the project was determined from national, to provincial level in terms of the 
nature, extent, etc. The entire SEZ if operational will include two sites, the southern 
site and the already approved Antonvilla site near Musina with neighbours, 
Limpopo Eco-Industrial park. It is considered to have significant implications for 
foreign investment in the Limpopo Province and South Africa. 

Based on the information available and the gaps and challenges identified by the 
specialists in their studies, it is the EAP’s current opinion, without significant 
mitigation sustainable development may in all likelihood not be achieved for both 
site clearance and during the operational phase of the SEZ.  

To ensure implementation of the mitigation and management actions for both site 
clearance and operation of the SEZ, an EMPr has been compiled and is included 
under Appendix AA. The mitigation measures necessary to ensure that the project 
is planned, constructed, operated and decommissioned in an environmentally 
responsible manner are listed in this EMPr. The EMPr is a dynamic document that 
should be updated regularly and provide clear and implementable measures for the 
site clearance and operation of the proposed Musina-Makhado SEZ (MMSEZ).  

Given the importance of this project and the implications it may have for the 
Limpopo province and South Africa and interest groups, due to the information 
gaps in the EIA report it is very challenging for the EAP to make a definitive opinion 
at present. Delta BEC submitted a letter to LEDET on 16 October 2020 and notified 
the LEDET of the gaps which were identified and requested that an independent 
reviewer review these aspects before the final EIA Report will be submitted to 
LEDET. LEDET did not respond, except for granting extension until 31 January 2021. 
Furthermore, the conflicts between the plans should be addressed and aligned to 
enable an informed decision to be made. If these are not possible, cautionary 
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approach must be applied. These following recommendations must be addressed 
before any environmental authorisation may be considered: 

• It must be confirmed if no alternative site(s), with significant less 
environmental sensitivity and that may be suitable for development of the 
SEZ in a sustainable manner, can reasonably be identified and acquired 
within the Limpopo Province.  

• Proven sustainable and affordable water supply must be secured and 
guaranteed for the proposed development. This is also motivated by the 
Tourism and Food Security specialists as well as the Climate Change 
Specialists, therefore if water cannot be secured, the continuance of the 
project should not be considered. 

• A biodiversity offset strategy and implementation plan was prepared by the 
Biodiversity Offset Specialist. Such a biodiversity offset will not be feasible 
and alternatives will have to be identified, such as consideration of a 
reduction in the development footprint and detailed project design in a 
manner that significantly minimise as far as possible the disturbance of the 
number of protected cultural and natural trees at the site, the heritage and 
aquatic features. Otherwise, a more suitable site must be identified. 

• Alternative sources of bulk energy supply for the proposed SEZ site should 
be further investigated and it reasonably be confirmed that no other 
sustainable and affordable energy supply solution exists, confirmed by 
ESKOM. The mere fact that the site is located within the coal belt cannot be 
the main reason for developing another coal-fired power station as energy 
source for the SEZ development. Maximising renewable energy as well as 
the use of other off-site sources of energy must be considered as a condition 
for the development implementation. The fact that the energy specialist 
could not attend to addressing material concerns poses a risk for the entire 
development. Coal supply by mines in the area needs to be guaranteed for 
the life of the project (in excess of 80-years) and if not, other sources of coal 
must be secured. A clean - coal fired power station that is based on the best 
available technologies for such a power station must be tabled and 
assessed. Furthermore, the EAP supports the statement by the Climate 
Change Specialist that a Thermal Power Station without carbon storage and 
the necessary abatement equipment should not be considered. The 
investors have already indicated in the comments, refer to Appendix G that 
they do not support the requirement of carbon storage by the climate 
change specialist. 

• An avifauna assessment (Bird Study) must be undertaken to verify flight 
paths and raptors which may nest on the proposed project site and the 
detailed development design must take cognisance of this and mitigation 
measures proposed by a specialist must be implemented.  

• Two species of sensitive protected bat species and invertebrates have been 
highlighted by I&APs as breeding and occurring on the proposed site 
(mopani worms) and this needs to be verified and addressed by a specialist 
and must be considered in any detail development design and mitigation 
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measures applied as specified by a specialist. This has not been addressed 
nor updated by the Biodiversity specialist and is considered critical.  

• Specialist recommendations made in this EIA report and in the respective 
specialist studies should be updated to include all anticipated impacts as 
may also be identified during plant specific environmental impact 
assessments for authorisation, to interpret the cumulative impacts of the 
entire development once operational.  

• Site-specific EIAs, permits, and licences for bulk infrastructure services and 
specific investor industrial plants need to be undertaken and be authorised 
prior to development taking place. No site clearance of the area should be 
allowed until investors have secured their respective licenses, permits and 
conditions for development to prevent ecological degradation of the site, if 
there is not certainty that the individual plants will proceed. 

• The risks associated with acid rain from the proposed SEZ needs to be 
investigated and assessed by the air quality specialist and modelled. The 
impact thereof and proposed mitigation measures should also inform a 
decision on the authorisation of the SEZ subsequent plant specific 
environmental authorisations.  

• In terms of the Occupational Health and Safety Act, 1993 a major hazardous 
installation study should be considered for all investor plants if LEDET grants 
environmental authorisation. 

• Water Use Licenses need to be applied for and issued for the development.  

• An Environmental Control Officer must be appointed to oversee, manage, 
and monitor the site clearance and development phase and operational 
phase of the SEZ development. 

• A decision endorsed by the applicant and operator must be in place in terms 
of funding and managing the operational compliance and risks as well as a 
sustainable environmental end state of the development. This means that a 
financial provision needs to be included as part of the conditions before site 
clearance can commence. 

• The Present Ecological State (PES) of all the wetlands and pans in the region 
was not assessed, nor was the role of these wetlands in the recharge of the 
surface water and groundwater systems. A wetland impact assessment 
addressing PES must be completed. 

• An agricultural impact assessment needs to be undertaken for the 
operational phase of the proposed MMSEZ. 

• A cost benefit analysis of the entire SEZ in an economic impact assessment 
must be undertaken to identify and finally confirm the benefits for jobs, the 
mineral beneficiation itself and the risk of developing such a large 
metallurgical complex and its impacts that it may have on the other 
industries in South Africa. 

• Detailed geotechnical investigations must be conducted prior to 
development as a basis for the detailed design of developments and 
structures. 

• To have effective and meaningful public and community meetings, due to 
Covid-19, physical meetings should still be undertaken with traditional 
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communities and the public once the alert levels has been adjusted, after 
15 February 2021. This was not confirmed nor rejected by LEDET whether 
these can still proceed or not. 

 
The validity of Environmental Authorisation by the competent authority, LEDET 
should be 10-years. 
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APPENDIX A: CURRICULUM VITAE OF THE ENVIRONMENTAL 
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APPENDIX B: DECLARATION OF THE ENVIRONMENTAL ASSESSMENT 

PRACTITIONER 

I, Nico-Ronaldo Retief, declare that: 

• I act as the independent environmental practitioner in this application; 

• I will perform the work relating to the application in an objective manner, even if 
this results in views and findings that are not favourable to the applicant; 

• I declare that there are no circumstances that may compromise my objectivity in 
performing such work; 

• I have expertise in conducting environmental impact assessments, including 
knowledge of the Act, Regulations and any guidelines that have relevance to the 
proposed activity; 

• I will comply with the Act, Regulations and all other applicable legislation; 

• I will take into account, to the extent possible, the matters listed in Regulation 8 
of the Regulations when preparing the application and any report relating to the 
application; 

• I have no, and will not engage in, conflicting interests in the undertaking of the 
activity; 

• I undertake to disclose to the applicant and the competent authority all material 
information in my possession that reasonably has or may have the potential of 
influencing any decision to be taken with respect to the application by the 
competent authority, and the objectivity of any report, plan or document to be 
prepared by myself for submission to the competent authority; 

• I will ensure that information containing all relevant facts in respect of the 
application is distributed or made available to interested and affected parties and 
the public, and that participation by interested and affected parties is facilitated 
in such a manner that all interested and affected parties will be provided with a 
reasonable opportunity to participate and to provide comments on documents 
that are produced to support the application; 

• I will ensure that the comments of all interested and affected parties are 
considered and recorded in reports that are submitted to the competent authority 
in respect of the application, provided that comments that are made by interested 
and affected parties in respect of a final report that will be submitted to the 
competent authority may be attached to the report without further amendment 
to the report; 

• I will keep a register of all interested and affected parties that participated in a 
public participation process; 

• I will provide the competent authority with access to all information at my disposal 
regarding the application, whether such information is favourable to the applicant 
or not; 

• I will provide the competent authority any information that is provided by the EAP 
to interested and affected parties and any responses, by the EAP to comments or 
inputs made by interested or affected parties; 
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• The information provided in this EIA report has been sourced from relevant 
literature, legislation, previous studies and specialist input, and is therefore 
believed to be correct; 

• I will perform all other obligations as expected from an environmental assessment 
practitioner in terms of the Regulations; and 

• I realise that a false declaration is an offence in terms of Regulation 48 and is 
punishable in terms of Section 24F of the Act. 

 

 

Signed on _________ day of ___________ EAP:______________________________ 
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APPENDIX C: DATABASE OF INTERESTED AND AFFECTED PARTIES 
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APPENDIX D: COPY OF NEWSPAPER ADVERTISEMENT PLACED FOR 

THE RELEASE OF THE BID (PROJECT INITIATION PHASE) 
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APPENDIX E: COPIES AND PROOF OF CORRESPONDENCE SENT TO 

I&APS 
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APPENDIX F: COPY OF SITE NOTICE BOARD 
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APPENDIX G: COPIES OF COMMENTS FROM I&APS TO DATE 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 972 of 996 

 

APPENDIX H: ISSUES AND RESPONSES TRAIL 
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APPENDIX I: AQUATICS ASSESSMENT 
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APPENDIX J: BIODIVERSITY STRATEGY 
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APPENDIX K: ECOLOGICAL ASSESSMENT 
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APPENDIX L: HERITAGE ASSESSMENT 
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APPENDIX M: PALAEONTOLOGICAL ASSESSMENT 
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APPENDIX N: VISUAL IMPACT ASSESSMENT 
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APPENDIX O: CLIMATE CHANGE ASSESSMENT 
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APPENDIX P: SOCIO-ECONOMIC ASSESSMENT 
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APPENDIX Q: AIR QUALITY ASSESSMENT 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 982 of 996 

 

APPENDIX R: NOISE ASSESSMENT 
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APPENDIX S: ENERGY INFORMATION REPORT
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APPENDIX T: WASTE ASSESSMENT
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APPENDIX U: WATER ASSESSMENT
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APPENDIX V: TRAFFIC ASSESSMENT
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APPENDIX W: TOWN PLANNING ASSESSMENT
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APPENDIX X: TOURISM AND FOOD SECURITY
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APPENDIX Y: ECONOMIC ANALYSIS ASSESSMENT
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APPENDIX Z: INTERNAL MASTERPLAN  

 



ENVIRONMENTAL IMPACT ASSESSMENT REPORT 

 

P17102_REPORTS_25_REV 02-FINAL EIA Page 991 of 996 

 

APPENDIX AA: ENVIRONMENTAL MANAGEMENT PROGRAMME 
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APPENDIX BB: HEALTH IMPACT ASSESSMENT 
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APPENDIX CC: OCCUPATIONAL HEALTH AND SAFETY IMPACT 

ASSESSMENT 
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APPENDIX DD: NEEDS AND DESIRABILITY BASED ON 2017 

GUIDELINE 
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APPENDIX EE: PUBLIC CONSULTATION MEETINGS, VIDEOS AND 

MINUTES 
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APPENDIX FF: GEOHYDROLOGICAL AND HYDROLOGICAL IMPACT 

ASSESSMENT 


