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EXECUTIVE SUMMARY 
 
Project Background 
 
Coastal & Environmental Services (CES) was contracted to prepare a waste management 
assessment report for the Zirco‘s Kamiesberg heavy mineral mining project proposed to be 
undertaken at the Roode Heuwel deposit with an estimated mineral reserve of 270 million tons at 
4.8% THM which could support 20 years of mining at a rate of 1 500 to 2 300 tons per hour (tph). 
Mining operations are planned to cover approximately 3 500 hectares. Zirco Roode Heuwel (Pty) 
Ltd (hereafter referred to as Zirco) currently holds the prospecting right to the Roode Heuwel and 
Leeuvlei deposits, located approximately 500 km north of Cape Town in the Northern Cape 
Province of South Africa. They are also in the process of acquiring prospecting rights for a further 
deposit immediately east of and adjacent to Roode Heuwel, referred to as ―Sabies‖. This report 
deals with all three areas which combined form Zirco‘s Kamiesberg Project. 
 
In order to assess the likely significance of impacts associated with the management of waste 
streams from the proposed development and to make recommendations regarding the 
management of these waste streams, it was necessary to consider the biophysical context of the 
project as well as the current legal framework and institutional capacity relating to management of 
wastes in South Africa and, as far as possible, the project area. 
 
Terms of Reference 
 
This study will focus on the environmental impacts that may arise from the handling, storage and 
disposal of solid and liquid wastes from the mining and mineral processing activities and ancillary 
facilities. It will identify the various waste streams, and make recommendations on how to handle 
the additional waste streams. The specific terms of reference are as follows: 
 

 Compile an inventory (identify, describe and, where possible, quantify) the various waste 
streams to be generated at sources. This will not include the analysis of solid waste 
samples.  

 Briefly describe the processes giving rise to the waste streams and the volumes and 
tonnages of waste streams.  

 Identify and describe the possible impacts of any solid and liquid wastes on the quality of 
surface and groundwater.  

 Assess the environmental significance of these impacts using the methodology prescribed 
by CES.  

 Assess the risks to the health and safety of workers at the various operations and related 
works and residents within the project‘s area of influence.  

 Provide recommendations on the most feasible options for the disposal of solid and liquid 
wastes.  

 Describe the levels of hazardous waste on-site, paying particular attention to any material 
that might be regarded as radioactive, and make recommendations for the disposal and/or 
recycling of these materials.  

 Relate levels of any potentially toxic waste to recognised international standards, and 
ensure that any waste management strategy is in line with these standards.  

 Provide recommendations on ways in which Green House Gas emissions can be avoided 
or reduced, to be compliant with International Finance Corporation (IFC) requirements.  

 Ensure that the study deals with the issues raised during scoping.  
 
Assumptions and Limitations 
 
Much of the information regarding the proposed development and quantitative data relating to 
waste streams on which this report was based was provided by the Client. While every effort was 
made to verify the information, it was assumed that it was correct and valid.  
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Due to the remote location of the mine site, general (non-hazardous) waste from the development 
will probably be disposed of at a new general landfill site that will need to be constructed in the 
area by the proponent. The size, location and design of this facility are currently unknown and, as 
such, the impacts of this facility, which will include groundwater contamination, are not considered 
in detail in this report. As such, this report does not cater for the design, construction and operation 
of the landfill site or the application for permit(s) that may be required to operate the landfill site. It 
should be noted that key impacts associated with the establishment of a landfill site within or 
outside the project boundary are likely to relate primarily to water resources and air quality and will 
therefore need to be assessed by these specialist teams once information becomes available.  
 
This specialist report was subject to the following additional exclusions, assumptions and 
limitations: 
 

 The specialist team did not visit the proposed project sites. As such, all project-specific 
information was based on information supplied by client and was assumed to be accurate. 

 Estimates were provided on expected quantities of process waste and effluent streams. 

 The impacts to air quality associated with the proposed mine are not covered here but 
assessed in a separate air quality specialist report. 

 The study assumes product transportation to the Saldanha port (including road transport, 
storage at port and ship loading and shipping requirement) will be contracted to a third 
party.   

 As at the time of completing this report a detailed radiation assessment has not yet been 
completed as this could influence the disposal and management of certain waste streams. 

 
Approach 
 
Prior to the assessment of the likely environmental impacts associated with the management of the 
various waste streams, it was necessary to understand the context of the operation. This included 
a review of the bio-physical and social context, the institutional capacity, legal framework and 
waste management infrastructure. Key legislation and international agreements and standards 
relevant to waste management for the Zirco mining development include the following documents: 
 

 The Constitution of South Africa (Act No.108 of 1996) 

 National Environmental Management Act No.107 of 1998 

 National Environmental Management: Waste Act No.59 of 2008  

 Hazardous Substances Act No.15 of 1973 

 Environment Conservation Act No.73 of 1989  

 Environmental Conservation Act: Waste Tyre Regulations (GNR 149 of 2009) 

 National Nuclear Regulator Act No.47 of 1999 

 National Water Act No.36 of 1998 

 National Environmental Standards 
 
Information regarding the process, expected waste volumes and properties of the wastes was 
obtained directly from the client. Additional information was obtained from relevant reference 
sources. A life cycle assessment approach with a limited spatial scope was used to identify all key 
waste streams associated with the proposed project. The assessment covered waste streams 
during the construction, operation and decommissioning phases. 
 
For the purposes of this report, waste streams generated during the operation phase have been 
defined as either process wastes or non-process wastes. The former may be defined as any liquid 
or solid wastes generated directly as a result of the core process while non-process wastes refer to 
those wastes that are generated from auxiliary operations or services. It is likely that the process 
and non-process waste streams will include both hazardous and general (non-hazardous) wastes.  
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A standardised impact assessment methodology was applied to assess the significance, both 
positive and negative, associated with the management of waste streams from the proposed 
development. 
 
Results and conclusions 
 
A review of relevant legislation and policy documents suggested that waste management in South 
Africa is at an advance stage of development, demonstrating a modern and advanced waste 
management system regulation with a clear political objective that is articulated in the National 
Waste Management Strategy (2011) and is underpinned by the several environmental principles 
including Precautionary, Polluter pays and Prevention and duty of care. However, the 
implementation of the advanced regulation is in most cases found too technical for effective ground 
implementation. 
 
Based on the available project description and supplementary information sourced from a variety of 
sources, it was possible to assess the likely impacts associated with the management of waste 
streams from the proposed Kamiesberg Project in South Africa. The project locality is relatively 
very poor and the knowledge amongst local community members of the implementation of the 
National Waste Management Strategy (DEA, 2011) is expected to be limited. As such, the 
developer should employ measures to effectively manage the waste generated from the project in 
order not to contribute to poor waste management. 
 
A total of 13 impacts were identified (Table 7.1) and of these, with mitigation, 11 were considered 
to be of LOW negative significance and one of MODERATE negative significance. One impact was 
considered beneficial and of Moderate significance with mitigation. However, due to the potential 
long-term nature of waste-related impacts, it is essential that the developer adhere to national 
legislative requirements and international best practice with regards the management of all waste 
streams. While a number of specific mitigation measures have been included in the document, 
further detailed guidance on the management of key waste streams is provided in the documents 
referenced in this report. 
 
A summary of the various waste-related impacts associated with the proposed Kamiesberg Project 
is presented below. 
 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Issue 1: Disposal of tailings 

Impact 1.1: Health and safety of employees and local communities 

Without 
Mitigation 

Medium Term Localized Severe May Occur MODERATE 

With 
Mitigation 

Short Term Localized Slight Unlikely LOW 

Issue 2: Storage of water in the Process Water Pond 

Impact 2.1: Pollution of soil and water resources  

Without 
Mitigation 

Medium Term Localized Very Severe Unlikely MODERATE 

With 
Mitigation 

Short Term Localized Slight Unlikely LOW 

Impact 2.2: Risk to health and safety of employees 

Without 
Mitigation 

Medium Term  Localized Very Severe Unlikely MODERATE 

With 
Mitigation 

Medium Term  Localized Slight Unlikely LOW 

Issue 3: Management of non-process general and hazardous wastes (All phases) 

Impact 3.1: Pollution of land and water 
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Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

General (Non-hazardous) wastes 

Without 
Mitigation 

Long term Study area Moderately Severe Probable MODERATE 

With 
Mitigation 

Long term Study area Slight May Occur LOW 

Hazardous wastes 

Without 
Mitigation 

Permanent  District Very Severe Definite HIGH 

With 
Mitigation 

Permanent  District Moderate May Occur MODERATE 

Impact 3.2: Nuisance impact (Production of odours, visual impact and attraction of pest and vermin) 

Without 
Mitigation 

Long Term Study Area Moderately Severe Probably MODERATE 

With 
Mitigation 

Long Term Study Area Slight Probably LOW 

Issue 4: Disposal of domestic wastewater, brine and sewage sludge (All phases) 

Impact 4.1: Pollution of soil and water 

Without 
Mitigation 

Long Term Study Area Moderately Severe Definite MODERATE 

With 
Mitigation 

Long term Study Area Slight Unlikely LOW 

Impact 4.2: Health impacts to employees and communities 

Without 
Mitigation 

Long term District Severe Probable MODERATE 

With 
Mitigation 

Long Term District Slight Unlikely LOW 

Impact 4.3: Nuisance impacts (odour and flies) 

Without 
Mitigation 

Short Term Study Area Moderately Severe Probable MODERATE 

With 
Mitigation 

Short Term Localised Slight Unlikely LOW 

Issue 5: Disposal of run-off / storm water 

Impact 5.1: Pollution of land and water 

Without 
Mitigation 

Long Term Study Area Moderately Severe May Occur MODERATE 

With 
Mitigation 

Long Term Study Area Slight Unlikely LOW 

Issue 6: Management and disposal of obsolete equipment, scrap and tyres (All phases) 

Impact 5.1: Pollution of soil and water 

Without 
Mitigation 

Long Term Study Area Moderately Severe Probable MODERATE 

With 
Mitigation 

Long Term Study Area Slight Unlikely LOW 

Issue 7: Regional waste profile and community awareness (Construction and Operational phase) 

Impact 7.1: Local knowledge of waste management practices 

Without 
Mitigation 

Permanent District Slightly Beneficial May Occur LOW (+ve) 

With 
Mitigation 

Permanent District Beneficial Definite 
MODERATE 

(+ve) 

Impact 7.2: Change to waste profiles in the local communities 

Without 
Mitigation 

Permanent District Severe Definite MODERATE 
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Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

With 
Mitigation 

Permanent District Slight Slight LOW 

 
Recommendations  
 
It is recommended that all waste streams should be managed according to the waste management 
hierarchy in accordance with NEM: WA No.59 of 2008 and the Minimum Requirements for the 
Handling, Classification and Disposal of Hazardous Waste, 3rd ed. (DWAF, 2005a). This specifies 
that wherever possible, production of wastes should be prevented or minimised at source. Where 
prevention or further minimization is not possible, wastes should be re-used, recycled and then 
disposed of responsibly so as to minimise impacts to the environment. Further guidance on the 
management of waste streams is provided in the IFC General EHS Guidelines (2007a) and the IFC 
EHS Guidelines for Mining (2007b). In the event that there are no national standards available, the 
proponent must comply with internationally recognised standards developed by international 
organisations such as the IFC. In the case where there are several standards available for use, the 
proponent must provide justification for the choice of use, other than the use of the most stringent. 
 
Separate assessments, including groundwater and air quality assessment as well as engineering 
landfill design and specifications would be required for the construction and licensing of the landfill 
site. The landfill design would have to be in accordance with the Minimum Requirements for Waste 
Disposal by Landfill, 3rd ed. (DWAF, 2005b). 
 
Due to the local situation as per the remote location of the project site and relevant legislation, it is 
recommended that the proponent establish a non-hazardous waste disposal facility on the site. 
Furthermore, practical options will need to be considered for the management and disposal of 
hazardous wastes. These would be to either develop a dedicated and specially-designed 
hazardous waste cell within the new on-site landfill or, alternatively, to construct a bunded and 
secure facility for temporary storage of hazardous waste on site until such time as it can be 
transported off-site for safe disposal.  
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1. INTRODUCTION  
 

1.1. Project Background  

 
Zirco Roode Heuwel (Pty) Ltd (hereafter referred to as Zirco) currently holds the prospecting right 
to the Roode Heuwel and Leeuvlei deposits, located approximately 500 km north of Cape Town in 
the Northern Cape Province of South Africa. They are also in the process of acquiring prospecting 
rights for a further deposit immediately east of and adjacent to Roode Heuwel, referred to as 
―Sabies‖. This report deals with all three areas which combined form Zirco‘s Kamiesberg Project. 
 
Based on the drilling programme completed, mineral resource estimates and mining studies 
undertaken at the Roode Heuwel deposit alone has an estimated mineral reserve of 270 million 
tons at 4.8% THM which could support 20 years of mining at a rate of 1 500 to 2 300 tons per hour 
(tph). Mining operations are planned to cover approximately 3 500 hectares. 
 
Dry mining using front end loaders is the most likely scenario. It is a low risk option and does not 
require as much water as a dredge mining operation. The latter could also be unsuitable given the 
high amounts of slimes in the deposit. Initial mining will target the higher grade areas at an initial 
rate of 1 000 to 1 500 tph. After year 6 the operation will move to the lower grade areas and the 
mining rate will increase to 1 800 to 2 300 tph to maintain an average output of about 520 000 tons 
per annum (tpa) of heavy mineral concentrate. Over a 20 year mine life a total of some 270 million 
tons would be mined. 
 
Coastal & Environmental Services (CES) was contracted to prepare a waste management 
assessment report for the proposed Zirco‘s Kamiesberg Project. 
 

1.2. Term of Reference 

 
This study will focus on the environmental impacts that may arise from the handling, storage and 
disposal of solid and liquid wastes from the mining and mineral processing activities and ancillary 
facilities. It will identify the various waste streams, and make recommendations on how to handle 
the additional waste streams. The specific terms of reference are as follows: 
 

 Compile an inventory (identify, describe and, where possible, quantify) the various waste 
streams to be generated at sources. This will not include the analysis of solid waste 
samples.  

 Briefly describe the processes giving rise to the waste streams and the volumes and 
tonnages of waste streams.  

 Identify and describe the possible impacts of any solid and liquid wastes on the quality of 
surface and groundwater.  

 Assess the environmental significance of these impacts using the methodology prescribed 
by CES.  

 Assess the risks to the health and safety of workers at the various operations and related 
works and residents within the project‘s area of influence.  

 Provide recommendations on the most feasible options for the disposal of solid and liquid 
wastes.  

 Describe the levels of hazardous waste on-site, paying particular attention to any material 
that might be regarded as radioactive, and make recommendations for the disposal and/or 
recycling of these materials.  

 Relate levels of any potentially toxic waste to recognised international standards, and 
ensure that any waste management strategy is in line with these standards.  

 Provide recommendations on ways in which Green House Gas emissions can be avoided 
or reduced, to be compliant with International Finance Corporation (IFC) requirements.  

 Ensure that the study deals with the issues raised during scoping.  
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1.3. Assumptions and Limitations 

 
Much of the information regarding the proposed development and quantitative data relating to 
waste streams on which this report was based was provided by the Client. While every effort was 
made to verify the information, it was assumed that it was correct and valid.  
 
Due to the remote location of the mine site, general (non-hazardous) waste from the development 
will probably be disposed of at a new general landfill site that will need to be constructed in the 
area by the proponent. The size, location and design of this facility are currently unknown and, as 
such, the impacts of this facility, which will include groundwater contamination, are not considered 
in detail in this report. As such, this report does not cater for the design, construction and operation 
of the landfill site or the application for permit(s) that may be required to operate the landfill site. It 
should be noted that key impacts associated with the establishment of a landfill site within or 
outside the project boundary are likely to relate primarily to water resources and air quality and will 
therefore need to be assessed by these specialist teams once information becomes available.  
 
This specialist report was subject to the following additional exclusions, assumptions and 
limitations: 
 

 The specialist team did not visit the proposed project sites. As such, all project-specific 
information was based on information supplied by client and was assumed to be accurate. 

 Estimates were provided on expected quantities of process waste and effluent streams. 

 The impacts to air quality associated with the proposed mine are not covered here but 
assessed in a separate air quality specialist report. 

 The study assumes product transportation to the Saldanha port (including road transport, 
storage at port and ship loading and shipping requirement) will be contracted to a third 
party.   

 As at the time of completing this report a detailed Radiation Assessment has not yet been 
completed as this could influence the disposal and management of certain waste streams. 

 

1.4. Structure of the Report 

 
Chapter 1 – Introduction  
Chapter 2 – Methodology 
Chapter 3 – Project Description 
Chapter 4 – Overview of waste management in South Africa 
Chapter 5 – Waste Classification and Quantification 
Chapter 6 – Assessment of Potential Environmental Impacts 
Chapter 7 – Conclusions and Recommendations 
References 
Appendixes 
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2. METHODOLOGY 
 

2.1. Introduction 

 
This assessment did not include a visit to the proposed project site. Instead, information regarding 
the process, expected waste volumes and properties of the wastes was obtained from client. In 
terms of rating of potential environmental waste impacts, the standard CES rating system was 
applied (see section 2.2 below) and the specific context of the proposed project was taken into 
consideration. 
 

2.1.1. Waste Characterization Methodology 

Information regarding the process, expected waste volumes and properties of the wastes was 
obtained directly from the client. Additional information was obtained from relevant reference 
sources. A life cycle assessment approach with a limited spatial scope was used to identify all key 
waste streams associated with the proposed project. The assessment covered waste streams 
during the construction, operation and decommissioning phases excluding transportation of 
product to the Saldanha Port and all port related activities.   
 
For the purposes of this report, waste streams generated during the operational phase have been 
defined as either process wastes or non-process wastes. The former may be defined as any liquid 
or solid wastes generated directly as a result of the core process described in section 3.3.1, while 
non-process wastes refer to those wastes that are generated from auxiliary operations or services 
as described in section 3.3.3. It is likely that the process and non-process waste streams will 
include both hazardous and general (non-hazardous) wastes. Waste streams originating during the 
construction and decommissioning phases are also covered in this report. The differentiation of the 
various waste streams is illustrated in Figure 2.1. 
 

 
 

Figure 2.1: Differentiation of Waste Streams Associated with a Generic Industrial 
Development.  
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Information regarding waste and its management in South Africa can be found on the web pages 
of the South African Waste Information Centre (SAWIC) (www.sawic.org.za). In addition, a number 
of international guidelines provided useful information that was considered relevant to the project 
and included:  

 Pollution Prevention and Abatement Handbook: General Environmental Guidelines (World 
Bank Group, 1998a) 

 Pollution Prevention and Abatement Handbook: Management of Hazardous Wastes (World 
Bank Group, 1998b) 

 Pollution Prevention and Abatement Handbook: Principles of Waste Avoidance and 
Utilization (World Bank Group, 1998c) 

 IFC Performance Standards on Environmental and Social Responsibility (2012) 

 The IFC General Environmental, Health and Safety (EHS) Guidelines (2007a) 

 IFC EHS Guidelines for Mining (2007b)  

 IFC EHS Guidelines for Water and Sanitation (2007c) 

 IFC EHS Guidelines for Waste Management Facilities (2007d) 

 African Development Bank (AfDB) Guidelines for Mining Projects (1995) 
 
In terms of rating of potential environmental impacts, the standard CES rating system was applied 
and is described below in Appendix E. 
 

http://www.sawic.org.za/


Waste and Wastewater Impact Assessment – May, 2014 

Coastal & Environmental Services      Zirco Roode Heuwel (Pty) Ltd 15 

 

3. PROJECT DESCRIPTION 
 

3.1. Introduction 

The purpose of this chapter is firstly to describe the context of the project in so far as it influences 
the impact of the project-associated waste streams and their management. Secondly, the chapter 
provides a description of the project with a specific focus on the production process and origins of 
various wastes streams.   
 

3.2. Project Context 

Three prospecting rights making up the study area, namely: Roode Heuwel (6134ha), Leeuvlei 
(5986ha) and Sabies (8674 ha). The town of Garies is located approximately 35 km northeast of 
the site. The town of Bitterfontein, with a suitable railway siding, is located 65 km south of Garies. 
Springbok, the regional administration centre for the Namaqua area, is located 117 km north of 
Garies. 
 
In addition to the prospecting areas, this assessment also covers a 9.5km section of the coast 
between Island Point (the location of the Namaqua wreck) and Strandfontein Point (also known as 
Knypp Punt). Zirco intend to extract and use seawater from the Atlantic Ocean for their operation. 
 

3.2.1. Topography 

Namaqualand covers 55 000 km2 of quartz-strewn plains, undulating hills, granite outcrops and 
rugged mountains (Olivier, 2005). Namaqualand is bordered to the north by the Orange (Gariep) 
River and to the south by the Olifants River. To the east it borders Bushmanland, and to the west 
the Atlantic Ocean. The project site occurs in the southern half of this area, in a belt within 20 km of 
the Atlantic Ocean. 
 
The topography of the area is mostly flat with occasional low hills. Elevation is at an average of 143 
meters above mean sea level.  
 

3.2.1. Hydrology 

The project area is drained by the Bitter and Outeep rivers to the north of the Leeuvlei prospecting 
area. The Outeep River is a tributary of the Bitter River (Figure 3.1). To the south is the Groen 
River, which borders the southern border of the Roode Heuwel prospecting area. All these rivers 
are ephemeral, meaning that they only flow temporarily after heavy rainfall.   
 

3.2.1. Geology and soils 

The underlying geology consists of quaternary unconsolidated to cemented sand overlaying 
Kamieskroon leucocratic gneisses (Zirco, 2012).  
 
The surface aeolian sand varies in thickness over the project area from a few centimetres to 25 m. 
The surface sands are part of a typical silicic soil structure.  
 
Silicic soils are usually medium to coarse textured and well to moderately drained. The pH of the 
parent material varies between 5 and 10, but typical values are between 7.5 and 9. The physical 
properties of the silicic soils in the area will depend on the depth at which the kaolin occurs in the 
profile, and the thickness of any overlying soil material. The often coarse texture of the overlying 
horizons means that plant available water contents are low. The erosion susceptibility of silicic soils 
is low to moderate since they are most common on gentle slopes and generally have sufficient 
cover in the form of grass and short succulent shrubs.  
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Figure 3.1: Locality map showing the hydrology of the greater Zirco Kamiesberg Project 
area 
 

3.2.2. Climate 

Namaqualand is a semi-desert area with dry summers and rainfall occurring during the winter 
months, with most rainfall between May and August (Desmet, 2007). The area receives an 
average of 95 mm rainfall per annum, fluctuating between the highest rainfall in June (16.7 mm 
average) and the lowest in December (0.8 mm average). Other important sources of precipitation 
are in the form of coastal fog and heavy dew, the source of which is the nearby Atlantic Ocean. 
The temperature regime is moderate with a mean maximum summer temperature of less than 
30°C, and an average of 18.4°C in July. 
 
The area experiences wind on a daily basis, peaking in the evening where average wind speeds 
are 25km/hr. During the day wind speeds are much lower dropping to below 10km/hr. 
 

3.2.3. Land use 

The land use at the Kamiesberg Project area is similar to that of the rest of the Karoo. The area 
consists of farms which focus on sheep and goat husbandry. The farm portions in the Kamiesberg 
project area (<5km from boundary; n=69) range in size from 4.5 ha to 6420 ha, with a mean of 
1196 ha. Farms which have riverine vegetation also hold Boer goats and in some cases cattle (of 
mix breed). Ostriches and Emu‘s also occur in the area. 
 
The region has a low carrying capacity. In Namaqualand the carrying capacity is generally given as 
1 small stock unit per 10 to 12 hectares. Certain farms which consist of sand fynbos in particular, 
also have fallow wheat fields. It seems that very few farmers still plant wheat, in spite of currently 
higher than average grain prices, and this is due to consistently lower rainfall than decades ago, 
when most of these fields were developed; however, the old lands are still clearly visible, as heavy 
livestock grazing has resulted in limited natural rehabilitation in these areas. 
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3.3. Project Overview 

 
Dry mining using front end loaders is the most likely scenario to be adopted for the mining process. 
The mineralised sand will first be concentrated in the Primary Concentrator Plant (PCP) to produce 
a Heavy Mineral Concentrate (HMC). The HMC will then be processed in a Mineral Separation 
Plant (MSP) where the final products - ilmenite, monazite, zircon and rutile - will be produced 
before being stored and transported to the market. Further details that are relevant to waste 
production and management are discussed below. 
 

3.3.1. Process Description 

The project process facilities will include a mine pit, MSP at the mine (MSP at the port is not 
considered here), PCP, the product shed and tailings storage facility (TSF). The mining process 
will be initiated by the clearing of vegetation and stockpiling of topsoil ahead of the mine path. 
Excavation of the mineralised sand will be by the use of front end loaders. The excavated sand will 
be transferred to a hopper from where it will be slurried and pumped to the PCP (Plate 3.1). Prior 
to slurrying, the sand will undergo preliminary screening to remove any oversized material that will 
be returned to the mine pit. The mined area (mine pit) will then be back-filled after mining, covered 
with top soil and rehabilitated.  
 
 

 
 
Plate 3.1: Mining Operation and Ore delivery flow diagram  
 
Primary Concentration Plant (PCP) 
Slurried ore from the mining face will be pumped to the PCP, where it will undergo desliming, to 
remove silt and clay before treatment on the spiral circuit to remove the quartz to produce the HMC 
(Plate 3.2).  
 
Multiple stages of spirals will be used in the PCP(s) to upgrade the ore at ± 5% Total Heavy 
Mineral (THM) to a heavy mineral concentration of 95% THM. The process includes a standard 
configuration of spirals, with process water recirculated via a thickener from hydrocyclones to 
remove slimes from the ore. The water attritioning step at the end of the wet plant will assist in 
further downstream processing through the removal of any surface coatings from the minerals. The 
slimes will be pumped to a thickener, and the resultant water will be transferred to the process 
water pond for re-use. The management of the thickened slimes is discussed below.  
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The quantity of freshwater required is estimated to be approximately 690 000 m3 per annum. This 
will be used for potable water and to remove salt from the HMC prior to it going into the MSP. To 
provide this fresh water a reverse osmosis (RO) desalination plant is planned to be constructed at 
the mine site. The desalination plant will either treat brackish ground water or sea water brought to 
the mine site as process water. A small quantity of this seawater will be bled off to supply the 
desalination plant with raw water. The freshwater produced from the desalination plant will be used 
to wash salt from the HMC prior to separation in the MSP. Water used to wash HMC will be 
recycled into the process water.  
 
It is important to note that this separation process does not involve any changes to the chemical 
composition of the ore. The HMC is separated from the ore by gravity using standard spirals, with 
the waste sand tailings back filled into the mined area. A simplified process flow sheet is presented 
in Plate 3.3. 
 

 
 
Plate 3.2: Simplified flow sheet for a single primary concentrator (Source TZ Minerals 
International 2012) 
 
Mineral Separation Plant 
Once the HMC has been upgraded to 95% THM it will be transported by trucking from the PCP to 
the MSP which is located at the mine site. 
 
Incoming HMC from the PCP will be processed via a series of magnetic and electrostatic 
separators to produce three final products, ilmenite, a monazite rich concentrate and a combined 
rutile/zircon concentrate. A tactical stockpile of HMC will be maintained at the MSP site to enable a 
constant feed rate into the drying equipment (Plate 3.3).  
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The MSP has two separate sections; an ilmenite circuit and a non-magnetics circuit. It is 
anticipated that the MSP will process 70 tph of feed to produce 500 000 tpa of ilmenite, 5 000 tpa 
of monazite and 62 500 tpa of a rutile/zircon concentrate. 
 

 
 
Plate 3.3: Simplified flow sheet for a mineral separation plant (Source TZ Minerals 
International 2012) 
 
Tailings Disposal  
Mining, concentration and tailings disposal will occur as a continuous process. These fall into two 
categories, the coarser sand (predominantly quartz) and the finer slimes (predominantly clay). The 
only additives to the material prior to deposition as tailings will be water and a biodegradable 
flocculent (settling agent). Tailings will be placed in an off mine path tailings facility as well as 
backfill within the mined areas. A tailings facility is necessary as an initial void must be created 
prior to being able to deposit tailings back into the mined out areas and as a storage area when the 
areas being mined are not deep enough, or too steep, for effective tailings backfill.  
 
The area of the TSF will have topsoil removed and stockpiled prior to walls being constructed with 
sand to form a dam for the tailings. Upon closure a top layer of sand and then topsoil will be placed 
over the facility prior to re-vegetation. The sand walls will be constructed at a very low angle to 
allow the facility to blend into the landscape once vegetated.  
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Sand will also be used to construct paddock walls within the mined out area to contain slimes 
pumped into them. These slimes-filled paddocks will then be overtopped with sand and re-
contoured to a similar profile to pre mining allowing it to blend in with the surroundings prior to 
topsoil covering and re-vegetation. 
 
Transportation of Product 
Two options exist for the transport of products from the mining operation to the markets:  

1. A combination of existing rail and road haulage.  
2. Road transport only.  

 
Rail and Road Haulage 
The rail and road option will involve transporting product by road from the mine site to the rail 
siding at Bitterfontein, approximately 85 km to the south east of the mine site. From there, product 
will be loaded into a purpose-built silo loading facility. Product will then be transported in load rail 
wagons over a distance of 540 km to Saldanha Port (an existing facility) for export. Facilities at the 
port are subject to separate environmental impact assessment and do not form part of the scope of 
works for this assessment. An alternative option would be to use the existing Sishen rail line that 
will reduce the overall distance to 240km.  
 
Road Transport only 
The second option is to transport product by road (N7) all the way from the mine site to Saldanha 
Port, using a 37 tonne pay load horse plus 2 trailers. This will result in relatively large volumes of 
road traffic along the N7, estimated at 20 round trips per day.  
 

3.3.2. Ancillary (Non-process) Facilities 

 
In order to determine the types of non-process wastes likely to be produced by an industrial 
development of this nature, it is also necessary to obtain a clear understanding of the non-process 
activities, also referred to as ancillary operations or facilities.  
 
The duration of the construction phase is expected to last between 12 to 18 months. The facilities 
to be constructed and assessed during the EIA will include:  
 

 Administrative buildings, canteen and housing accommodation – During the construction 
phase of the Kamiesberg facilities, approximately 243 persons will be employed and 
temporary site based accommodation will be provided for some 200 construction 
employees. On completion of the construction phase, the construction accommodation will 
be maintained for non-routine operational requirements on a ―as needs basis‖. An 
estimated total of 318 persons will be employed during operational phase and although 
none will be accommodated on site, they will make use of the project facilities which will 
include change-room shower and ablution facilities; 

 

 Desalination plant - To provide 690 000 m3 per annum fresh water a RO desalination plant 
will be constructed at the mine site although details of the plant design are yet to be 
finalised. The desalination plant will either treat brackish ground water or sea water brought 
to the mine site as process water. Waste streams associated with this facility will include 
brine and backwash water. 

 

 Ablution facilities –The proposed facility will not have access to a municipal sewage 
reticulation network and will thus have to rely on the use of mobile toilets and septic tank 
system during the construction phase. A packaged sewage plant will be installed for 
sewage treatment during the operational phase.  
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 Landfill – Zirco propose to construct a landfill site that will encompass an area of < 1 ha 
which will be sufficient to meet the mine general (non-hazardous) waste requirements 
during construction and operational phases. The location and design of the landfill site is 
yet undecided. The landfill site will cater for general non-hazardous waste only (i.e. litter, 
domestic waste, building rubble etc.). As at the time of drafting this report, it was intended 
that no hazardous waste will be deposited at the proposed landfill site, however, this may 
change to include dedicated cells within the landfill for disposal of small quantities of 
hazardous waste that may be generated. 

 

 Fuel storage depot – A fuel depot will be constructed for the storage of approximately 200 
m3 of diesel and paraffin. Approximately 10 million litres of fuel will be required for the MSP 
and related project use per annum. This facility will be operated by a fuel supply company 
who will sell fuel on site to the mine.   
 

 Workshops, laboratories and clinic - Workshops will be constructed for repair of equipment 
and machinery. A laboratory will be constructed for quality control of product. Only routine 
chemicals such as biodegradable flocculants will be used in the mining process and other 
will include hydrocarbons and routine cleaning chemicals. The project facilities will also 
include a clinic to cater for minor injuries. Medical wastes from the clinic will be collected 
and transported to Joe Slovo Community Clinic, Garies, for disposal. This facility is 
approximately 50 km from the project site. 
 

 Airstrip - Zirco propose to construct an airstrip within the exploration area in close proximity 
to the mining activities. The airstrip will be approximately 1 300 m in length. 
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4. OVERVIEW OF WASTE MANAGEMENT IN SOUTH AFRICA 
 

4.1. Introduction 

 
Before characterizing waste streams or considering alternatives for their management and 
disposal, it is important to consider the relevant institutional arrangements, legislative framework 
and existing infrastructure. Apart from consideration of the broader Legislation, Policies and 
Standards related to the protection of environmental and human health, it is also necessary to 
consider the definitions of waste, the goals and objectives of applicable waste management 
strategies and policies, the desirability of recycling and reuse, and any permitting requirements.  
 
When assessing the management options for solid waste streams, it is necessary to review the 
institutional capacity for waste management in the country of the proposed project and to also 
consult the country-specific guidelines for identification of general and hazardous wastes. 
 

4.2. Definition of Waste 

 
The National Environmental Management: Waste Act (NEM:WA) No.59 of 2008, is the overarching 
legislation dedicated to the management of waste in South Africa. The Act defines waste as any 
substance, whether or not that substance can be reduced, re-used, recycled and recovered –  

a) that is surplus, unwanted, rejected, discarded, abandoned or disposed of; 
b) which the generator has no further use of for the purposes of production; 
c) that must be treated or disposed of; or 
d) that is identified as a waste by the Minister by notice in the Gazette, and includes waste 

generated by the mining, medical or other sector, but -  
(i) a by-product is not considered waste; and 
(ii) any portion of waste, once re-used, recycled and recovered, ceases to be waste. 

 
Other definitions of waste categories according to the NEM:WA No.59 of 2008 is presented in 
Table 4.1 below. 
 
Table 4.1: Waste Definitions According to the NEM:WA No.59 of 2008 
 

Category Definition 

Domestic waste 
Waste, excluding hazardous waste that emanates from premises that are used 
wholly or mainly for residential, educational, health care, sport or recreation 
purposes. 

General waste 

Waste that does not pose an immediate hazard or threat to 
health or to the environment, and includes- 

(i) domestic waste; 
(ii) building and demolition waste; 
(iii) business waste; and 
(iv) inert waste 

Hazardous waste 
Any waste that contains organic or inorganic elements or compounds that may, 
owing to the inherent physical, chemical or toxicological characteristics of that 
waste, have a detrimental impact on health and the environment. 

Inert waste 

Waste that: 
(i) does not undergo any significant physical, chemical or biological 

transformation after disposal; 
(ii) does not burn, react physically or chemically biodegrade or otherwise 

adversely affect any other matter or environment with which it may 
come into contact; and 

(iii) does not impact negatively on the environment, because of its pollutant 
content and because the toxicity of its leachate is insignificant 

Priority waste 

Waste declared to be a priority waste in terms of section 14; (1) The Minister 
may, by notice in the Gazette, declare a waste to be a priority waste if the 
Minister on reasonable grounds believes that the waste poses a threat to health, 
well-being or the environment because of the quantity or composition of the 
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Category Definition 

waste and- 
(i) that specific waste management measures are required to address the 

threat; or 
(ii) that the imposition of specific waste management measures in respect 

of the waste may improve reduction, re-use, recycling and recovery 
rates or reduce health and environmental impacts. 

 
As many of the large-scale development projects on the African continent are financed to some 
degree by international lending agencies, it is also important to consider the IFC‘s definition of 
waste. According to the Section 1.6 (Environment: Waste Management) of the IFC EHS Guidelines 
(30 April 2007a), waste is defined as, ―any solid, liquid or contained gaseous material that is being 
discarded by disposal, recycling, burning or incineration”. It can be:- 

 A by-product of a manufacturing process, or; 

 An obsolete commercial product that can no longer be used for intended purpose and 
requires disposal.  

 
The Guideline document goes on further to differentiate between solid (non-hazardous) wastes 
and hazardous wastes (Table 4.2). The classification of waste is discussed in more detail in 
section 5 of this report. 
 
Table 4.2: Definition of Solid (Non-hazardous Wastes) and Hazardous Wastes According to 
the IFC General EHS Guidelines (2007a) 
 

Waste Type Definition and Examples 

Solid (non-
hazardous) 
wastes 

Examples of such waste include domestic trash and garbage; inert construction/demolition 
materials; refuse such as metal scrap and empty containers (except those previously used 
to contain hazardous materials which should, in principle, be managed as a hazardous 
waste); and residual waste from industrial operations, such as boiler slag, clinker, and fly 
ash. 

Hazardous 
wastes 

Share the properties of a hazardous material (e.g. ignitability, corrosivity, reactivity, or 
toxicity), or other physical, chemical, or biological characteristics that may pose a potential 
risk to human health or the environment if improperly managed. Wastes may also be 
defined as ―hazardous‖ by local regulations or international conventions, based on the 
origin of the waste and its inclusion on hazardous waste lists, or based on its 
characteristics. Sludge from a waste treatment plant, water supply treatment plant, or air 
pollution control facility, and other discarded material, including solid, liquid, semisolid, or 
contained gaseous material resulting from industrial operations needs to be evaluated on a 
case-by-case basis to establish whether it constitutes a hazardous or a non-hazardous 
waste. 

 
 

4.3. Waste management trend in South Africa 

 
According to the National Waste Information Baseline Report (DEA, 2012), South Africa generated 
59 million tonnes of general waste in 2011 with Municipal waste consisting of recyclables, 
organics, building rubble and non-recyclables made up 35% of the total waste generated in urban 
and rural areas. In addition, 1,319,096 tonnes of hazardous waste was generated in 2011 (DEA, 
2012). The Northern Cape is the third largest producer of general waste on a per capita basis 
(547kg/capita/annum) but the province only produces 3% of the national waste by mass (DEA, 
2012). The general waste management trend in South Africa is summarised in Table 4.3 below. 
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Table 4.3: Waste Management trend 2012 
 

Indicator Trend General impacts 

General waste management 

Improving (but there is still rapid 
growth in waste volumes) and 
waste production is rising at an 
average rate of 4.8% in South 
Africa. 

 Waste generation places 
pressure on land resources. 

 Lead to transformation of 
natural habitats and the loss 
of biodiversity. 

 Waste generation lead to 
pollution of soil, surface and 
groundwater especially at 
poorly managed waste sites. 

 Emission of bad odours, loss 
of aesthetic values etc 

 Lead to health problems. 

Municipal waste removal 
Improving, waste removal services 
increased from 58% in 2002 to 
59% in 2010. 

Illegal dumping of tyres 

Increasing, More than 28million 
tyres have been dumped illegally 
or burnt for the steel wire and the 
number is expected to increase by 
9.3million per year. 

Health Care Risk Waste (HCRW) 

Improving, There are 11 licensed 
HCRW facilities in SA and these 
were operating at 80% capacity in 
2007. There is a 1.5% growth in 
waste generation per annum. 

Mining waste 
Deteriorating, Mining waste still 
contributes a large amount to total 
waste generated. Account for 88% 

Source: Gauteng Waste Management Forum (2013) 

 

4.4. Institutional Framework 

 
Prior to reviewing the legislative framework and the implications thereof for the proposed project, it 
is important to review the roles and responsibilities of various authorities within the country and, 
more specifically, within the Northern Cape Province.  
 
The Government of South Africa is constituted as having national, provincial and local spheres that 
are distinct but interdependent and interrelated. The Constitution allocates legislative and 
administrative functions to all three spheres of government, giving a wide range of government 
agencies responsibility for environmental management. In 2009, the administration of 
environmental matters was restructured with the splitting of the former Department of 
Environmental Affairs and Tourism (DEAT). The environmental affair component was merged with 
the Water and placed under the direction of the Minister of Water and Environmental Affairs. Within 
this new ministerial function, there are two autonomous departments, namely, the Department of 
Water Affairs (DWA) and the Department of Environmental Affairs (DEA). The DEA remains 
responsible for Environmental Impact Assessment (EIA), including waste related issues at both 
national and provincial levels. Policy formulation and coordination takes place at national level, 
while approval of EIAs for most development proposals has been devolved to the provinces.  
 
In most provinces, the administration function for EIA is located within portfolios dealing with 
natural resource management, rural development, tourism, conservation, economic development 
or agriculture. The provincial department for the Northern Cape is the Department of 
Environmental Affairs and Nature Conservation and is responsible for issuing general waste 
licenses for the province while the DEA is responsible for all hazardous waste license applications. 
 
Potential applicable sector waste legislation is provided in Table 4.4 below. 
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Table 4.4: Institutional Responsibilities for Waste Management in South Africa 
 

Sector 
Responsible 

agency 

Title and date 

of legislation 
Purpose 

Waste 

DEA: 
Directorate - 

Integrated 
Pollution 

Prevention 

and Waste 

Management 

NEMA, Chapter 1 
This Chapter sets out the following 
principles: Precautionary, Polluter 
pays, Prevention and duty of care. 

NEM:WA No. 59 of 
2008 

Waste Management Licence:  A 
licence is required to establish and 
operate a waste disposal site. The 
Waste Management Series Guidelines 
issued by the former Department of 
Water Affairs and Forestry (DWAF) 
must be followed in order to obtain a 
licence. 

Waste Management 

Series, (DWAF, 
2005a, b and c) 

This series of guidelines sets out the 
minimum requirements for a waste 
disposal site, including hazardous 
waste. The guidelines must be 
followed in order to obtain a permit. 

Department of 
Health 

Hazardous 
Substances Act, No. 
15 of 1973, and 
associated 
Regulations 

The Act aims to control hazardous 
substances, which are categorised 
into four groups: Groups I and II relate 
to toxic substances, Group III relates 
to electronic products, and Group IV 
relates to all radioactive substances. 

Department of 
Mineral 
Resources 
(DMR) 

Regulation 69 in 
terms of the Minerals 
and Petroleum 
Resources 
Development Act 
(MPRDA) No.28 of 
2002, and the Mine 
Health and Safety 
Act, No. 29 of 1996 

The Regulation relates to the disposal 
of any waste material from mining or 
quarrying activities. 

MPRDA, No.28 of 
2004, and the Mine 
Health and Safety 
Act, No. 29 of 1996 

Blasting Permit: A permit is required 
for any blasting activity. 

Reconnaissance Permit Exploration 
Right Production Right: Authorisation 
is required to carry out 
reconnaissance and exploration 
activities for oil and gas and to 
produce such oil and gas. 

Effluent disposal 

DEA: 
Directorate: 

Pollution Control 

National Water Act 

Regulations, 

No. 704 of 1999 

Section 7 of the Regulations requires 
the owner or manager of any 
undertaking to prevent the pollution or 
further pollution of water resources, 
including changes to the physical (e.g. 
temperature and sediment load) and 
chemical (e.g. nutrient status) qualities 
of water for downstream users. The 
Water Use Licence referred to above 
relates to effluent disposal as well as 
water use. 
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South African Water 

Quality Guidelines 

The Guidelines set out the minimum 
and threshold standards for effluent 
quality that need to be met for various 
downstream user groups, such as 
domestic use, stock watering or 
irrigation. 

Water resources  

DEA 

National Water Act, 

No. 36 of 1998, as 

amended 

In terms of sections 21 and 40L, a 
Water Use Licence must be obtained 
for the abstraction, storage, use, 
diversion, flow reduction and disposal 
of water and effluent. 

Catchment 

Management 

Agencies 

Mountain Catchment 

Areas Act, No. 63 

of 1970 

The Act provides for the conservation, 
use, management and control of land 
situated in mountain catchment areas. 

DWA 
National Water Act, 
No. 36 of 1998, 
as amended 

Water Use Licence: A licence is 
required for the abstraction, storage, 
use, diversion, flow reduction and 
disposal of water and effluent. 

Air 

Municipalities 

National 
Environmental 

Management: Air 
Quality Act, No. 39 of 
2004, as amended 

No listed activity can take place 

without an Atmospheric Emission 

Licence. 

NEM: Air Quality Act, 
No. 39 of 2004 

Atmospheric Emission Licence: No 
listed activity in terms of the Act can 
take place without a licence. 

DMR 

Regulation 64 in 
terms of the MPRDA, 
No.28 of 2002, and 
the Mine Health and 
Safety Act, No. 29 of 
1996 

These relate to dust and fume from 
blasting and mining, including 
quarrying and excavation of borrow 
materials. 

Land Resources 

Commission on 

the Restitution 
of Land Rights 

Restitution of 

Land Rights Act, 

No. 22 of 1994 

The Act is only applicable if the site of 
any proposed development is the 
subject of a land claim. 

South African 
Heritage 
Resources 
Agency 

National Heritage 
Resources Act, No. 
25 of 1999 

Permits are required for any 
development that may affect heritage 
resources, such as graves, wrecks 
and old buildings. 

Department of 
Agriculture, 
Forestry 
and Fisheries 

National Forests Act, 
No. 84 of 1998 

Forest Licence: A licence is required 
to cut, damage or destroy any listed 
indigenous trees. 

 
 

4.5. Relevant National Waste Legislation, Policies and Standards 

 
This section provides a summary of National legislation that has bearing on the management of 
wastes. It is apparent that the sound management of solid and liquid waste is an area of focus of 
the provincial and national government in South Africa and that a sound understanding of the 
relevant Policies and Acts is important for any developer wishing to operate within South Africa. An 
understanding of this legal framework is also essential when evaluating options for the 
management of wastes. The following documents have bearing on the management of wastes in 
South Africa: 
 

 The Constitution of South Africa (Act No.108 of 1996) 
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 National Environmental Management Act No.107 of 1998 

 National Environmental Management: Waste Act No.59 of 2008  

 Hazardous Substances Act No.15 of 1973 

 Environment Conservation Act No.73 of 1989  

 Environmental Conservation Act: Waste Tyre Regulations (GNR 149 of 2009) 

 National Nuclear Regulator Act No.47 of 1999 

 National Water Act No.36 of 1998 

 National Environmental Standards 
 

4.5.1. The Constitution of South Africa (1996) 

The Constitution is the supreme law of the Republic of South Africa and any act or conduct 
inconsistent with it is invalid and will have no force of law. Environmental provisions are included in 
the Bill of Rights in Chapter 2 of the Constitution Act, No. 108 of 1996. In terms of section 24 of the 
Act, everyone has the right: 

a) to an environment that is not harmful to their health or well-being; and 
b) to have the environment protected, for the benefit of present and future generations, 

through reasonable legislative and other measures that: 

 prevent pollution and ecological degradation; 

 promote conservation; and 

 secure ecologically sustainable development and use of natural resources while 
promoting justifiable economic and social development. 

 

Relevance to the proposed mine and associated infrastructure: 

 Obligation to ensure that the proposed development will not result in pollution and ecological 
degradation; and  

 Obligation to ensure that the proposed development is ecologically sustainable, while 
demonstrating economic and social development.  

 

 
4.5.2. National Environmental Management Act No. 107 of 1998 

The objective of National Environmental Management Act (NEMA) No.107 of 1998 is: ―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 coordinating environmental functions exercised by organs of state; and to provide 
for matters connected therewith.‖ 
 
A key aspect of NEMA is that it provides a set of environmental management principles including 

Precautionary1, Polluter pays2 and Prevention and duty of care3 as well as the Waste Management 
Hierarchy (Figure 4.1) that apply throughout the Republic to the actions of all organs of state that 
may significantly affect the environment. The proposed development has been assessed in terms 
of possible conflicts or compliance with these principles. Section 2 of NEMA contains principles 
(see Box 1) relevant to the proposed project, and likely to be utilised in the process of decision 
making by DEA. 
 

                                                
 
 
 
1
 The Rio Declaration on Environment and Development (1992) defined the Precautionary Principle as “Where there are threats of serious or 

irreversible damage, lack of full scientific certainty shall not be used as a reason for postponing cost effective measures to prevent 
environmental degradation.” 

2
 "The ‘polluter pays principle’ states that whoever is responsible for damage to the environment should bear the costs associated with it." It is 

entrenched in Principle 16 of the Rio Declaration on Environment and Development (1992). 
3
 This principle holds that environmental protection must be undertaken, first and foremost, in the form of preventive measures. 
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Figure 4.1: Waste Management Hierarchy 
 
Box 1: NEMA Environmental Management Principles 
 

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

(a) 

(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; 

(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; are avoided, or, where 
they cannot be altogether avoided, are minimised and remedied; 

(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. 

 

Relevance to the proposed mine and associated infrastructure: 

 Obligation to ensure that the proposed development should, where possible, be in accordance 
with the NEMA guiding principles. Where this is not possible, deviation from the principles would 
have to be very strongly motivated. 

 Obligation to ensure that the proposed development will not result in pollution and ecological 
degradation; and  

 Obligation to ensure that the proposed development is ecologically sustainable, while 
demonstrating economic and social development.  

 

 
 

4.5.3. National Environmental Management: Waste Act No. 59 of 2008 

This legislation aims to enforce an integrated approach to waste management, with emphasis on 
prevention and reduction of waste at source and, where this is not possible, to encourage reuse 
and recycling in preference to disposal. Section 16 (Chapter 4) of this Act deals with the general 
duty in respect to waste management and emphasises that, ―A holder of waste must, within the 
holder‘s power, take all reasonable measures to:- avoid the generation of waste and where such 
generation cannot be avoided, to minimise the toxicity and amounts of waste that are generated; 
reduce, re-use, recycle and recover waste; where waste must be disposed of, ensure that the 
waste is treated and disposed of in an environmentally sound manner; manage the waste in such a 
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manner that it does not endanger health or the environment or cause a nuisance through noise, 
odour or visual impacts; prevent any employee or any person under his or her supervision from 
contravening this Act; and prevent the waste from being used for an unauthorised purpose‖. 
Chapter 4, Part 3 of this Act deals with reduction re-use and recovery of waste, Part 4 deals with 
waste management activities, Part 5 covers storage collection and transportation of waste, Part 6 
deals with treatment, processing and disposal of wastes, Part 7 covers industry waste 
management plans and Part 8 deals with contaminated land. Chapter 5 covers all issues regarding 
the licensing of waste management activities. 
 
This Act is relevant to the proposed development as it is proposed to construct temporary site 
based accommodation that will be required for construction employees. This proposed facility will 
not have access to a municipal sewage reticulation network and will thus have to rely on the use of 
a package sewage treatment plant to cater for the sewage emanating from the facilities. 
Depending on its throughput capacity, this activity may require a waste management licence. In 
addition, it is proposed to construct a landfill site in close proximity to the mine, this activity may 
also require a waste management licence if its storage capacity is above thresholds identified 
within the NEM:WA listed activities.  
 
In terms of section 4 of NEM:WA, certain substances are specifically excluded from the application 
of NEM:WA, as they are regulated by another primary piece of legislation. The purpose of this 
exclusion is primarily to avoid any duplication in any regulatory processes. It is important to note 
these exclusions in relation to mining activities as section 4(1)(b) excludes ―residue deposits and 
residue stockpiles that are regulated under the Mineral and Petroleum Resources Development 
Act, 2002 (Act No. 28 of 2002)‖ from the application of NEM:WA. Therefore, all ―residue deposits‖ 
and ―residue stockpiles‖ will not be regulated by NEM:WA, but will rather by the MPRDA No.28 of 
2002. It is important to note that the MPRDA No.28 of 2002 has recently been amended by the 
Minerals and Petroleum Resources Development Act 49 of 2008. 
 
The MPRDA came into operation on 7 June 2013 (Proclamation 14 of 31 May 2013 published in 
Government Gazette 36512) amending the Mineral and Petroleum Resources Development Act 28 
of 2002 (the Principal Act) including definitions. Section 1 of the MPRDA defines ―residue stockpile‖ 
as: 
 
“any debris, discard, tailings, slimes, screening, slurry, waste rock, foundry sand, beneficiation 
plant waste, ash or any other product derived from or incidental to a mining operation and which is 
stockpiled, stored or accumulated for potential re-use, or which is disposed of, by the holder of a 
mining right, mining permit, production right or an old order right” 
 
There is, however, an intention to include ―residue stockpiles‖ and ―residue deposits‖ within the 
ambit of NEM:WA. It is unclear however when this proposed amend will be effected, if at all. 
 

Implications for the proposed mine and associated infrastructure:  

 All reasonable measures must be taken to avoid the generation of waste and where such generation 
cannot be avoided, minimise the toxicity and amounts of waste that are generated; reduce, re-use, 
recycle and recover waste; where waste must be disposed of, ensure that the waste is treated and 
disposed of in an environmentally sound manner;  

 Manage the waste in such a manner that it does not endanger human health or the environment or 
cause a nuisance through noise, odour or visual impacts.  

 Prevent any employee or any person from contravening this Act; and prevent the waste from being 
used for an unauthorised purpose.  

 Waste management activities should be licensed. 
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4.5.4. Hazardous Substances Act No.15 of 1973 

The Act aims to manage hazardous substances. It is the principal national legislation that controls 
the transportation, and manufacturing, storage, handling, treatment or processing facilities for any 
substance that is dangerous or hazardous (Groups I-IV). Specific regulations governing the 
conveyance of hazardous substances, including Group I substances, by road may also be 
relevant. 
 
Hazardous waste in South Africa is classified according to the South African Bureau of Standards 
(SABS) Code 0228, which uses the International Maritime Dangerous Goods Code as its base. 
The list of hazardous characteristics in the Basel Convention is also taken into account. Mining 
waste is included, within the definition of hazardous wastes as developed by DWAF. In terms of 
the regulations in the Environment Conservation Act, 1989, waste is not formally classified as 
hazardous or toxic unless so designated by the Minister by notice in the Government Gazette. The 
3rd edition of the Minimum Requirements for the Handling and Disposal of Hazardous Waste 
(DWAF, 2005a) provide guidelines on what is regarded as hazardous as well as how it should be 
dealt with. 
 

Relevance to the proposed mine and associated infrastructure:  

 Manage the hazardous waste in such a manner that it does not endanger human health or the 
environment.  

 Prevent the waste from being used for an unauthorised purpose.  

 
4.5.5. Environment Conservation Act No.73 of 1989 

The Environment Conservation Act aims to provide for the effective protection and controlled 
utilization of the environment and for matters relating to the environment. The Act is divided into 
Part I – VII including Policy for environmental conservation (Part I); Council for the Environment, 
Committee for Environmental Management (Part II); Protection of natural environment (Part III); 
Control of environmental pollution (Part IV); Control of activities which may have detrimental effect 
on the environment (Part V); Regulations (Part VI); Offences, penalties and forfeiture (Part VII); 
General provisions (Part VIII).  
 
Of particular relevance are Part III which empowers competent authorities under the Act to declare 
any area as a protected natural environment if there are adequate grounds to presume it will 
promote the preservation of specific ecological processes, natural systems and beauty, species of 
indigenous wildlife, biotic diversity in general; Part IV which contains provisions on the prohibition 
of littering and waste management; and Part V which covers activities such as land use and 
transformation, water use and disposal, agriculture, industry, waste and sewage disposal, etc. 
Once such activities have been officially identified it becomes forbidden to engage in them without 
written authorization.  
 

Relevance to the proposed mine and associated infrastructure:  

 All reasonable measures must be adopted in the management of all waste (general and hazardous), 
including its transportation and disposal in such a manner that it does not endanger human health or 
the environment.  

 Prevent the waste from being used for an unauthorised purpose.  

 
 

4.5.6. Environmental Conservation Act: Waste Tyre Regulations (GNR 149 of 2009) 

The purpose of this regulation is to regulate the management of waste tyres by providing for the 

regulatory mechanisms. These Regulations apply uniformly in all provinces of the Republic of 
South Africa and is applicable to the Kamiesberg Project in the instance of waste tyre storage on 
site. Section 8 of the regulations – Duties of waste tyre stockpile owners –must be adhered to in 
the instance of stockpiling of waste tyres on site and section 9 provides for the requirement and 
content of an Integrated Industry waste tyres management plan. 
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Implications for the proposed mine and associated infrastructure:  

This regulation becomes applicable when the stockpiling of waste tyre is conducted onsite: 

 Manage the waste tyre in such a manner that it does not endanger human health or the environment 
or cause a nuisance or visual impacts.  

 Prevent any employee or any person from contravening this Act; and prevent the waste from being 
used for an unauthorised purpose.  

 Waste tyre management activities should be licensed. 

 
 

4.5.7. National Nuclear Regulator Act No. 47 of 1999 

 The National Nuclear Regulator Act (No.47 of 1999) regulates nuclear activities to provide for 
safety standards and regulatory practices for the protection of persons, property and the 
environment against nuclear damage and to provide for matters connected therewith. 
Section 1(i) defines an ―action‖ as: 

 The use, possession, production, storage, enrichment, processing, reprocessing, 
conveying or disposal of radioactive material 

 Any action, the performance of which, may result in persons accumulating a 
radiation dose resulting from exposure to ionising radiation; or 

 Any action involving radioactive material 
 
Based on the above, Zirco acquires a Certificate of Registration for the Kamiesberg Project, as the 
heavy minerals contain naturally occurring radionuclides and can thus be classified as Naturally 
Occurring Radioactive Materials (NORM). The heavy mineral sands will be concentrated through 
the production of the HMC and may therefore be considered to be above the naturally background 
radiation levels. Appropriate permitting will be identified and applied for by the radiation specialist. 
 

Implications for the proposed mine and associated infrastructure:  

 There are regulatory requirements for the disposal of radioactive waste that may be associated with 
the mining process. 

 
 

4.5.8. National Water Act No.36 of 1998 

General Authorisations in terms of Section 39 of the National Water No.36 of 1998 provides for the 
discharge of waste or water containing waste into a water resource through a pipe, canal, sewer or 
other conduit; and disposing in any manner of water which contains waste from, or which has been 
heated in, any industrial or power generation process. 
 
The authorisation permitted in terms of this Schedule replaces the need for a water user to apply 
for a licence in terms of the National Water Act provided that the discharge is within the limits and 
conditions set out in the Act. It should be noted that this authorisation does not apply to a person 
who discharges wastewater- 

  through sea outfalls; 
  to an aquifer; 
  any other groundwater resource; or 
  any water resource with a closed drainage system. 

 
Discharge up to 2 000 m3 of wastewater on any given day into a non-Listed Water Resource must 
adhere to the General Limit Values while wastewater discharge into a Listed Water Resource must 
adhere to the Special Limit Values. Discharge of Complex Industrial Wastewater4 is however 
                                                
 
 
 
4
 Wastewater arising from industrial activities and premises, that contain (a) a complex mixture of substances that are difficult or impractical to 

chemically characterise and quantify, or (b) one or more substances, for which a Wastewater Limit Value has not been specified, and which 
may be harmful or potentially harmful to human health, or to the water resource (Identification of complex industrial wastewater will be 
provided by the Department upon written request). 



Waste and Wastewater Impact Assessment – May, 2014 

Coastal & Environmental Services    32   Zirco Roode Heuwel (Pty) Ltd 

prohibited in both cases. The General and Special Limit Values as well as the Listed Water 
Resources according to the General Authorisations in terms of Section 39 of the National Water 
No.36 of 1998 (Government Gazette NO.20526 8 October 1999) are provided in the Appendices A 
and B, respectively, of this report 
 

Relevance to the proposed mine and associated infrastructure:  

19 (1) An owner of land, a person in control of land or a person who occupies or uses the land on which—  
(a) any activity or process is or was performed or undertaken; or  

(b) any other situation exists, which causes, has caused or is likely to cause pollution of a water resource, 
must take all reasonable measures to prevent any such pollution from occurring, continuing or recurring.  
 
 

4.5.9. National Environmental Standards  

South Africa has developed its own effluent and emission standards for liquid and solid wastes. 
These are contained in a number of documents, as listed in Table 4.5. 
 
Table 4.5: South African effluent and emission standards and guidelines 
 

Sector Relevant Documents 

Solid waste 

National Waste Management Strategy  (DEA, 2011) 

Minimum Requirements for the Handling, Classification and Disposal of Hazardous 
Waste, 3rd ed. (DWAF, 2005a) 

Minimum Requirements for Waste Disposal by Landfill, 3rd ed. (DWAF, 2005b) 

Minimum Requirements for Water Monitoring at Waste Management Facilities, 3rd ed. 
(DWAF, 2005c) 

White Paper on Integrated Pollution and Waste Management for South Africa (2000) 

National Norms and Standards for the Storage of Waste, Government Notice 926 of 2013 

National policy for the Provision of Basic Refuse Removal Services to Indigent 
Households (DEA, 2010) 

National Domestic Waste Collection Standards, Government Notice 21 of 2011 

Waste Classification and Management Regulations, Government Notice R634 of 2013 

National Norms and Standards for the Assessment of Waste for Landfill Disposal, 
Government Notice R635 of 2013 

National Norms and Standards for Disposal of Waste to Landfill, Government Notice R636 
of 2013 

Guidelines for the Utilization and Disposal of Wastewater Sludge (Vol.1 to 5) DWAF, 2006 

Framework for the Management of Contaminated Land (DEA, 2010) 

Water quality 

SANS 241-1:2011: Drinking Water Specifications. Part 1: Microbiological, Physical, 
Aesthetic and Chemical Determinants 

SANS 241-2:2011: Application of SANS 241-1:2011 

South African Water Quality Guidelines series, Vol. 1–8, (DWAF, 1996) 

General Authorisations, Government Gazette NO. 20526 of 1999 

Water Quality Management  - Catchment Management Series 8.1 to 8.3 (DWAF, 2001) 

 
 

4.6. Relevant International Standards and Guidelines 

 
There are a number of International Guidelines and Conventions that are of relevance to the 
project because they have been ratified by the Government of South Africa. These relevant 
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Guidelines and Conventions are discussed below. 
 

4.6.1. Equator Principles 

The Equator Principles are a financial industry benchmark for determining, assessing and 
managing social and environmental risks to projects. They are intended to ensure that projects 
financed by the Equator Principles Financial Institutions (EPFI) are developed in a manner that is 
socially responsible and reflects sound environmental management practices. In January 2013 a 
total of 79 financial institutions from 32 countries across the globe had adopted the Equator 
Principles. The relevant principles are summarised in Box 2 below. 
 
Box 2: The Equator Principles (EP III June 2013) 

Statement of Principles 
The EPFI will only provide Project Finance and Project-Related Corporate Loans to Projects that meet the requirements 
of Principles 1-10. The relevant EP to this report are summarised below. 
 
Principle 2: Environmental and Social Assessment  

For all Category A and Category B Projects the EPFI will require the client to conduct an Assessment process to 
address, to the EPFI‘s satisfaction, the relevant environmental and social risks and impacts of the proposed Project 
(which may include the illustrative list of issues found in Exhibit II 

[1]
). The Assessment Documentation should propose 

measures to minimise, mitigate, and offset adverse impacts in a manner relevant and appropriate to the nature and scale 
of the proposed Project.  
The Assessment Documentation will be an adequate, accurate and objective evaluation and presentation of the 
environmental and social risks and impacts, whether prepared by the client, consultants or external experts. For 
Category A, and as appropriate, Category B Projects, the Assessment Documentation includes an Environmental and 
Social Impact Assessment (ESIA). One or more specialised studies may also need to be undertaken. Furthermore, in 
limited high risk circumstances it may be appropriate for the client to complement its Assessment Documentation with 
specific human rights due diligence. For other Projects, a limited or focused environmental or social assessment (e.g. 
audit), or straightforward application of environmental siting, pollution standards, design criteria, or construction 
standards may be carried out.  
For all Projects, in all locations, when combined Scope 1 and Scope 2 Emissions are expected to be more than 100 000 
tonnes of CO2 equivalent annually, an Alternatives Analysis will be conducted to evaluate less Greenhouse Gas (GHG) 
intensive alternatives. Refer to Annex A for alternatives analysis requirements 
 
Principle 3: Applicable Environmental and Social Standards  

The Assessment process should, in the first instance, address compliance with relevant host country laws, regulations 
and permits that pertain to environmental and social issues.  
EPFIs operate in diverse markets: some with robust environmental and social governance, legislation systems and 
institutional capacity designed to protect the ESIR people and the natural environment; and some with evolving technical 
and institutional capacity to manage environmental and social issues.  
The EPFI will require that the Assessment process evaluates compliance with the applicable standards as follows:  
1. For Projects located in Non-Designated Countries, the Assessment process evaluates compliance with the then 

applicable IFC Performance Standards on Environmental and Social Sustainability (Performance Standards) and 
the IFC / World Bank Group Environmental, Health and Safety Guidelines (EHS Guidelines) (Exhibit III 

[2]
). 

2. For Projects located in Designated Countries, the Assessment process evaluates compliance with relevant host 
country laws, regulations and permits that pertain to environmental and social issues. Host country laws meet the 
requirements of environmental and/or social assessments (Principle 2), management systems and plans (Principle 
4), Stakeholder Engagement (Principle 5) and, grievance mechanisms (Principle 6).  

The Assessment process will establish to the EPFI‘s satisfaction the Project's overall compliance with, or justified 
deviation from, the applicable standards. The applicable standards (as described above) represent the minimum 
standards adopted by the EPFI. The EPFI may, at the ESIR sole discretion, apply additional requirements.  
 
Principle 9: Independent Monitoring and Reporting  

Project Finance  
To assess Project compliance with the Equator Principles and ensure ongoing monitoring and reporting after Financial 
Close and over the life of the loan the EPFI will, for all Category A and, as appropriate, Category B Projects, require the 
appointment of an Independent Environmental and Social Consultant, or require that the client retain qualified and 
experienced external experts to verify its monitoring information, which would be shared with the EPFI.  
Project-Related Corporate Loans  
For Projects where an Independent Review is required under Principle 7 the EPFI will require the appointment of an 
Independent Environmental and Social Consultant after Financial Close, or require that the client retain qualified and 
experienced external experts to verify its monitoring information which would be shared with the EPFI.  
 
Principle 10: Reporting and Transparency  
Client Reporting Requirements  

The following client reporting requirements are in addition to the disclosure requirements in Principle 5.  
For all Category A and, as appropriate, Category B Projects:  
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 the client will ensure that, at a minimum, a summary of the EIAR is accessible and available online.  

 the client will publicly report GHG emission levels (combined Scope 1 and Scope 2 Emissions) during the 
operational phase for Projects emitting over 100,000 tonnes of CO2 equivalent annually. Refer to Annex A for 
detailed requirements on GHG emissions reporting.  

EPFI Reporting Requirements  
The EPFI will report publicly, at least annually, on transactions that have reached Financial Close and on its Equator 
Principles implementation processes and experience, taking into account appropriate confidentiality considerations. The 
EPFI will report according to the minimum reporting requirements detailed in Annex B.  

Notes: 

[1] Exhibit II: Illustrative List of Potential Environmental and Social Issues to be addressed in the Environmental and 

Social Assessment Documentation. 
[2] Exhibit III: IFC Performance Standards on Environmental and Social Sustainability and the IFC / World Bank 

Group Environmental, Health and Safety Guidelines 

 
The current Zirco Waste Specialist report has been developed to satisfy the requirement of the 
Assessment Documentation as required by the EP III exhibit II (i) pollution prevention and waste 
minimisation, pollution controls (liquid effluents and air emissions), and solid and chemical waste 
management.  
 
The IFC Performance Standards, to which the Equator Principles refer, specifically in Exhibit III, 
are those that were published and took effect on 1st January 2012. The relevant IFC documents 
are detailed in the sections below. 
 

4.6.2. IFC Performance Standards on Environmental and Social Responsibility 

(2012) 

In 2005 the IFC, which is the private sector arm of the World Bank Group, embarked on an 
extensive review of its environmental assessment procedures and PS. A revised and slightly more 
rigorous and more clearly defined PS as well as its associated Guidance Notes were published in 
January 1, 2012. These PS (Box 3) usually form the back-bone of Environmental Impact 
Assessments (EIA) and environmental management for large projects in developing countries and 
can be used to identify and manage risk in proposed developments. 
 
Box 3: IFC Performance Standards (January, 2012) 
 
 
Performance Standard 1: 
Performance Standard 2: 
Performance Standard 3: 
Performance Standard 4: 
Performance Standard 5: 
Performance Standard 6: 
 
Performance Standard 7: 
Performance Standard 8: 

 
Assessment and Management of Environmental and Social Risks and Impacts 
Labour and Working Conditions 
Resource Efficiency and Pollution Prevention 
Community Health, Safety, and Security 
Land Acquisition and Involuntary Resettlement 
Biodiversity Conservation and Sustainable Management of Living Natural 
Resource. 
Indigenous Peoples 
Cultural Heritage 
 

 
Of specific relevance to this report is Performance Standard 3 (PS3) which deals with resource 
efficiency and pollution prevention. The primary objectives of PS3 are to: 
 

 To avoid or minimize adverse impacts on human health and the environment by avoiding 
or minimizing pollution from project activities; 

 To promote more sustainable use of resources, including energy and water; and  

 To reduce project-related Greenhouse Gas emissions.  
 
The primary requirement of PS3 is that technologies and practices that avoid or minimise 
detrimental impacts of pollution are applied throughout the lifecycle of the project. 
 
In addition to the IFC PS, the General Environmental, Health and Safety Guidelines (2007) 
described below (section 4.5.3), and the Industry-Sector  IFC EHS Guidelines for Mining (2007), 
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which deal with pollution and human health issues associated with mining (section 4.5.4), are of 
equal relevance. 
 

4.6.3. IFC General Environmental, Health and Safety Guidelines (2007a) 

The IFC General EHS Guidelines (2007) are technical reference documents with general and 
industry specific examples of Good International Industry Practice (GIIP) as defined in the IFC‘s 
PS3 on Resource Efficiency and Pollution Prevention. The IFC uses the EHS Guidelines as a 
technical source of information during project appraisal activities as described in the IFC‘s 
Environmental and Social Review Procedures (2006). 
 
According to the General EHS Guidelines, facilities that generate and store wastes should practice 
the following: 
 

 Establishing waste management priorities at the outset of activities based on an 
understanding of potential EHS risks and impacts and considering waste generation and its 
consequences; 

 Establishing a waste management hierarchy that considers prevention, reduction, re-use, 
recovery, recycling, removal and finally disposal of wastes; 

 Avoiding or minimizing the generation of waste materials, as far as practicable; 

 Where waste generation cannot be avoided but has been minimized, recovering and 
reusing waste, and; 

 Where waste cannot be recovered or reused, treating, destroying and disposing of it in an 
environmentally sound manner.  

 
Section 1.3 of the IFC General EHS Guidelines (2007) provides specific recommendations related 
to the management of wastewater and includes indicative values for treated sanitary sewage 
discharges, while those for mining effluent are provided in IFC EHS Guidelines for Mining (2007) 
(Appendix A).  
 

4.6.4. IFC EHS Guidelines for Mining (2007b) 

Whilst the IFC PS, of which some parts relate to all phases of a project‘s lifecycle - planning, 
design, construction, operation and decommissioning / closure – the IFC Industry Sector EHS 
Guidelines relate specifically to the construction and operational phases of specific projects. The 
purpose of these guidelines is to compliment the Performance Standards by providing more 
detailed guidance on the environmental and social impacts likely to be associated with specific 
industry sectors, as well as specific limits.   
 
The Guidelines are therefore technical reference documents that recommend general industry-
specific examples of GIIP, and they provide performance levels and measurable objectives for new 
and existing facilities, including specific targets by which GIIP may be achieved. These industry 
sector EHS guidelines are designed to be used together with the General EHS Guidelines (2007a) 
document (described above), which provides guidance to users on common EHS issues potentially 
applicable to all industry sectors. For complex projects, use of multiple industry-sector guidelines 
may be necessary. The IFC Industry Sector EHS Guidelines that is of relevance to the proposed 
projects is the IFC EHS Guidelines for Mining (2007b). This guideline is applicable to underground 
and open-pit mining, alluvial mining, solution mining, and marine dredging. 
 
The EHS Guidelines for Mining is organised according to the following sections:  

 Section 1.0 — Industry-Specific Impacts and Management 

 Section 2.0 — Performance Indicators and Monitoring 

 Section 3.0 — References and Additional Sources 

 Annex A — General Description of Industry Activities 
 
The management of wastes from mining operations is included in these guidelines. 
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4.6.5. Basel Convention 

South Africa is a party to the Basel Convention (ratified in May, 1994 and acceded on the 5th of 
April, 1994), which is the Convention on the Control of Trans-boundary Movements of Hazardous 
Wastes and their Disposal. This convention is highly relevant to the management of hazardous 
waste within South Africa. 
 
The main objectives of the Basel Convention are the reduction of the production of hazardous 
waste and the restriction of trans-boundary movement and disposal of such waste. It also aims to 
ensure that any trans-boundary movement and disposal of hazardous waste, when allowed, is 
strictly controlled and takes place in an environmentally sound and responsible way. Its scope of 
application covers a wide range of wastes defined as ―hazardous wastes‖ based on their origin 
and/or composition and their characteristics (Article 1 and Annexes I, III, VIII and IX of the Basel 
Convention), as well as types of wastes defined as ―other wastes‖ (household waste and 
incinerator ash; Article 1 and annex II of the Convention). 
 
In particular, the convention prohibits the trans-boundary movement of wastes and is applicable to 
wastes that belong to the following categories: 
 

 Hazardous wastes that are subject to trans-boundary movement and they include:  
a. Wastes that belong to any category contained in Annex I, unless they do not 

possess any of the characteristics contained in Annex III of the Convention; and 
b. Wastes that are not covered under paragraph (a) but are defined as, or are 

considered to be, hazardous wastes by the legislation of South Africa for export, 
import or transit. 

 Wastes that belong to any category contained in Annex II that are subject to trans-boundary 
movement shall be ―other wastes‖ for the purposes of this Convention. 

 Wastes which, as a result of being radioactive, are subject to other international control 
systems, including international instruments, applying specifically to radioactive materials 
are excluded from the scope of this Convention. 

 Wastes which derive from the normal operations of a ship, the discharge of which is 
covered by another international instrument, are excluded from the scope of this 
Convention. 

 
For the purpose of this Convention, any trans-boundary (export and import) movement of the 
described wastes without due authorization by the relevant South African authority is deemed 
illegal. It should be noted that the illegal trafficking of wastes also applies to damage due to an 
incident occurring during an authorized trans-boundary movement of hazardous wastes and their 
disposal.  
 
The DEA is currently developing a National Policy for the control of exports, imports and transit of 
waste which is aligned with the requirements of the Basel Convention. According to the Basel 
Convention Fact sheet of 2011, South Africa currently restricts the export of hazardous wastes and 
other wastes for final disposal in other countries including non-party countries. South Africa 
restricts the transit of hazardous wastes and other wastes as well as the import of hazardous 
wastes and other wastes for recovery. Wastes from Southern African Development Community 
(SADC) countries without the necessary capacity for hazardous waste disposal are however 
accepted into South Africa. In this case, the waste management company in South Africa would 
need to have the necessary permits and/or licenses required by the various environmental laws 
which allow for the disposal. The International Trade Administration Act No.71 of 2003 requires 
that a permit be issued by the International Trade Administration Commission (ITAC) before any 
wastes identified in Annex III of the Convention can be imported or exported. This also applies to 
wastes being exported for recovery and additional restrictions to exporting of e-waste wastes are 
anticipated.   
 
Should the Kamiesberg Project wish to export waste to another country for recovery, the exporting 
company would need to motivate why the waste cannot be recovered in South Africa. In addition 
the DEA would require a copy of the environmental permits required for the technology being used 
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to recover the waste in the country of import as well as a copy of the recovery company‘s ISO 
14001 certification which would demonstrate that they are able to manage the waste in an 
environmentally sound manner. 
 

4.6.6. Stockholm Convention on Persistent Organic Pollutants 

The Stockholm Convention is an international environmental treaty that aims to eliminate or restrict 
the production and use of persistent organic pollutants (POPs). South Africa became a party to the 
Convention in September 2002, recognizing that persistent organic pollutants possess toxic 
properties, resist degradation, bio-accumulate and are transported, through air, water and 
migratory species, across international boundaries and deposited far from their place of release, 
where they accumulate in terrestrial and aquatic ecosystems, resulting in health and environmental 
concerns, especially in developing countries, resulting from local exposure to POPs. 
 
Key elements of the Convention include the requirement that developed countries provide new and 
additional financial resources and measures to eliminate production and use of intentionally 
produced POPs, eliminate unintentionally production where feasible, and manage and dispose of 
POPs wastes in an environmentally sound manner. Precaution is exercised throughout the 
Stockholm Convention, with specific references in the preamble, the objective and the provision on 
identifying new POPs. Implication: The implication to South Africa is that various dangerous and 
highly toxic chemicals will be reduced and phased out in cooperation with the international 
community. Special efforts have been made so far to coordinate and collaborate with SADC 
countries. 
 

4.6.7. Montreal Protocol 

Protocol for the protection of the Ozone Layer was ratified and acceded in South Africa on the15th 
January 1990. The protocol is aimed at ensuring measures to protect the ozone layer and avert 
further depletion of the ozone layer by eliminating the world‘s consumption of ozone depleting 
substances, which causes the depletion of the ozone layer allowing harmful UV-rays from the sun 
to penetrate to the surface of the earth where they may cause skin cancer, blindness and damage 
to the immune system in humans, and have negative effect on crops, plankton and animals.  
 
Ratification of the Montreal Protocol by most of the countries of the world will lead to the phasing 
out and eventual disappearance of ozone depleting substances. In years to come the already 
damaged ozone layer will be repaired and the potential problems mentioned above would have 
been averted. This will, however, only happen if all countries cooperate by complying with the 
requirements of the Montreal Protocol. 
 
South Africa ratified the subsequent London Amendments to the protocol on 12th of May 1992 
designed to restrict the use of chlorofluorocarbons (CFCs) and halons. Parliament has approved 
ratification of the Copenhagen Amendments to the Protocol and the necessary steps are now 
being taken for the instrument for ratification to be deposited. South Africa has however acted in 
full compliance with these amendments. 
 

4.7. Waste Management Infrastructure in South Africa 

 
Waste disposal remains the predominant means of managing waste in South Africa. Over 90% of 
all waste generated in South Africa is disposed of at landfill sites despite the existence of a range 
of alternative options (Table 4.6). Table 4.7 shows the number of hazardous waste landfill sites in 
South Africa. Waste disposal sites are controlled under Chapter 5 of the NEM:WA No.59 of 2008 
while the Technical guidance on the development, operation and monitoring of waste disposal sites 
is provided through Government's Minimum Requirements for Waste Disposal by Landfill, 3rd ed. 
(DWAF, 2005b). Information regarding waste and its management in South Africa can be found on 
the web pages of the South African Waste Information Centre (SAWIC) (www.sawic.org.za). 
 
 

http://www.sawic.org.za/
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Table 4.6: Waste management facilities in South Africa 
 

Type of Waste Facility 
Number of 

facilities 
Number of licenced 

facilities 
% of unlicensed 

facilities 

General waste landfill sites 1203 524 56.4 

Hazardous waste landfill sites 77 41 46.8 

Health care risk waste storage facility 12 4 66.7 

Recycling facilities 9 2 77.8 

Transfer stations 35 12 65.7 

Total 1336 583 56.4 
Source: Gauteng Waste Management Forum (2013) 

 
Table 4.7: Number of licenced hazardous landfill site per province 
 

Province 
Number of licenced 

hazardous waste facilities 
Number of facilities with 

H:H rating 
Number of facilities with 

H:h rating 

Gauteng 20 15 5 

KwaZulu-Natal 33 21 12 

Limpopo 2 2 - 

Mpumalanga 16 10 6 

Northern Cape 2 2 - 

North West 5 4 1 

Western Cape 8 6 2 

Eastern Cape 1 - - 

Free State 1 - - 
Source: Gauteng Waste Management Forum (2013) 
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5.  WASTE CLASSIFICATION AND QUANTIFICATION 
 

5.1. Introduction 

 
For the purposes of characterising the various waste streams likely to be produced over the entire 
life of the proposed facility, from construction through to decommissioning, the following section will 
be divided based on the key stages of the development. 
 

5.2. Construction phase 

 
It is expected that a significant quantity of solid waste and some sewage will be produced during 
the construction phase (see Table 5.1) over a period of 12 to 18 months. To some extent, the 
quantity of waste (solid and liquid, including sewage), will depend on the duration of the 
construction phase i.e. the longer the construction phase, the greater the total quantity of waste 
likely to be generated.  
 

5.2.1. Vegetation 

Preparation for the construction phase will require clearing of existing vegetation from the site. 
Although the disposal route for cleared vegetation has not been specified, it has been assumed 
that the vegetation cleared from the land shall be disposed of by one or more different routes. 
These could include removal by local communities for construction, stockpiling and natural 
decomposition on-site wood chipping or burning. On-site burning is usually permitted where it can 
be satisfactorily demonstrated that alternative disposal options such as milling, chipping or 
mulching would be an unreasonable imposition on the development. The loss of vegetation will 
need to be considered when calculating the overall greenhouse gas emissions for the project. 
 

5.2.2. Solid Wastes (general and hazardous) 

Waste streams likely to be produced during the construction phase will include both general (non-
hazardous) and hazardous wastes and are expected to be similar in composition to the non-
process wastes or co-products produced during the operational phase (see section 5.3 below). As 
such, the potential environmental impacts and mitigation measures will also be similar. 
 
It is difficult to provide an estimate of the total quantity of non-process solid waste likely to be 
generated during this phase of the project. According to the World Bank Technical Paper No. 426 
(Rushbrook and Pugh, 1999), the estimated rate of generation of domestic waste in developing 
countries is approximately 0.5kg per person per day, at an estimated density of 151kg/m3. As such, 
a construction workforce of 243 individuals (maximum) could generate approximately 121.5kg of 
solid domestic waste per day, which equates to ~0.8m3 of solid waste generated per day. It is 
expected that this waste stream will be comprised predominantly of non-hazardous waste types 
including paper, plastic, cloth and some food waste. In addition, relatively insignificant quantities of 
hazardous wastes may be included in this waste stream, including batteries, empty containers for 
cleaning chemicals, fluorescent light tubes, pesticide aerosol cans, medical / clinic wastes etc. The 
construction and rehabilitation activities will also result in the generation of hazardous wastes 
including chemicals associated with machine and vehicle maintenance, oily rags and filters, empty 
containers for hazardous chemicals (paints, solvents, lubricants, herbicides, pesticides / 
herbicides) and electrical and electronic equipment. Non-hazardous wastes will be separated from 
hazardous wastes at source and all wastes will initially be stored on site in a dedicated area prior 
to safe disposal. Due to the remote location of the site, ultimate disposal of general waste will be at 
the on-site landfill. As such, the development of this facility should be prioritised.  
 
The option of development of a disposal site at the mine is considered to be the best practicable 
environmental option (BPEO) over the medium- to long-term and is the preferred alternative when 
compared against the disposal at an existing landfill site given the remote location of the mine site 
and apparent challenges associated with management of solid wastes in South Africa.  
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Regarding hazardous wastes, it would be possible to return used oils and lubricants to the 
suppliers or else have them recycled by approved agents within the country. Hazardous wastes 
that may be generated from the Kamiesberg Project are to be transported to a licenced hazardous 
waste landfill site for disposal. The two hazardous waste landfill sites in the Northern Cape are 
much further away from the project sites and as such it would be more economical to transport 
hazardous waste to the landfill sites in the Western Cape. The closest hazardous waste landfill 
sites to the Kamiesberg Project are in the Western Cape in the West Coast Municipality, which is 
approximately 256.5km away. These sites include Beauvallon Alexkor (16/2/7/D620/C2/Z2/P449), 
Hopefield (16/2/7/G100/D83/Z3/P314), Mossop Western Feathures (16/2/7/G100/D4/Y1/P408) and 
PPC De Hoek (12/9/11/L236/9/R1). 
 
It should be noted that in addition to the significant costs associated with the transportation of 
hazardous wastes over long distances for disposal at a licenced landfill site, the potential 
environmental, health and safety impacts associated with transportation of this material must also 
be considered. An alternative is to treat by incinerating and dispose of the hazardous waste in a 
dedicated and purpose-built cell in the proposed on-site landfill. As such, the viability and 
acceptability of designing and constructing a dedicated cell for disposal of project-related 
hazardous wastes would need to be investigated, should this alternative be adopted. 
 
Irrespective of the disposal option adopted, it will most likely be necessary to store at least small 
quantities of hazardous waste on site until the volumes are sufficient to warrant either off-site 
transportation or incineration and disposal on-site. It is therefore advisable to construct a secure, 
bunded facility on the site for the temporary storage of hazardous wastes. 
 
The clinic or first aid station that will be located at the mine will most likely generate some medical 
waste (bio-hazards) that would need to be managed and disposed. Medical wastes typically 
associated with such a facility include small quantities of materials described in Table 5.2. 
According to the National Health Act, 2003 (Act 61 of 2003), medical waste is classified as Hazard 
Rating 1 or Extreme Hazard waste and must be incinerated before disposal at a landfill. Alternative 
methods for disposal are pre-treatment by sterilisation, direct irradiation or micro-waving to render 
inactive, prior to its final disposal by landfilling at an hazardous waste (H:H or H:h) landfill site. The 
list of licenced landfill sites for the disposal of general and hazardous wastes (including medical 
waste) in South Africa can be found on the SAWIC web page 
(http://sawic.environment.gov.za/?menu=88). It should be noted that not all H:H of H;h accept 
medical waste and as such Zirco would have to confirm acceptance of medical wastes by the listed 
sites and an acceptance agreement would have to be reach before Zirco can use the selected site 
for disposal of medical waste. Alternatively, the medical wastes should be transported to the Joe 
Slovo Community Clinic, Garies, which is about 50km away for disposal. 
 
The storage of medical waste on-site should be temporary and at a secure designated hazardous 
waste facility. Regardless of what option is adopted, all medical waste should be managed in 
accordance with the management procedure described in Annex 3 of the International Committee 
of the Red Cross (ICRC) Medical Waste Management (2011) and in accordance with the Minimum 
Requirements for the Handling, Classification and Disposal of Hazardous Waste, 3rd ed. (DWAF, 
2005a). Where there is a difference between these two sources of guidance, the most stringent 
should be applied. 
 

5.2.3. Sewage and Waste Water 

Domestic sewage is characterised by a high concentration of nutrients, organic matter and a 
variety of pathogens. As such, it must be properly treated prior to discharge to avoid negative 
impacts to human and environmental health. 
 
The construction workforce of 243 individuals will be employed at peak construction of which 200 
of them will be accommodated at the construction camp site. The remaining 43 individuals will 
reside off-site but will have access to the ablution facilities. The sewage and wash water that will 
be generated would require management. Based on a conservative low estimate of 0.025m3 per 
person per day the total volume of domestic effluent requiring disposal during this phase will be 

http://sawic.environment.gov.za/?menu=88
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6.1m3 per day. A worst case scenario of 0.2m3 per person per day will result in the generation of a 
collective total volume of 48.6m3 of effluent per day that would require treatment. 
 
Sewage and other effluent from ablution facilities will be disposed by use of septic tanks and 
mobile toilets. As the construction phase nears completion it may be an option to direct the sewage 
to a packaged sewage treatment plant and the treated effluent then sent to the process water dam 
from where it will be pumped to the process water tank to be used as recycled water for mineral 
processing. If the treated sanitary effluent water is discharged onto the environment, it must meet 
national discharge standards. Where projects are required to comply with the IFC Performance 
Standards then the applicable discharge limit for individual parameters will be the most stringent of 
National or IFC limits (see Appendix A). 
 
The total quantity of effluent requiring disposal during the construction phase could be increased 
further by washing of equipment such as machinery and vehicles although the exact quantities 
produced by these activities cannot be determined. Wash water from vehicles frequently contains 
at least small quantities of hydrocarbons (oil, grease etc.) and, as such the washing of vehicles and 
machinery should be conducted only at permitted and well selected designated wash bay where 
wash water is collected and routed through a grease trap/oil-water separator prior to discharge. 
 

5.2.4. Storm Water 

In addition to sewage and wash water, the storm water will also be generated during the 
construction phase. This discharge is discussed in greater detail in Section 5.3.2. 
 
A summary of waste expected to be generated during the construction phase of the project is 
provided in Table 5.1 below. 
 
Table 5.1: Summary of expected solid and liquid waste streams associated with the 
construction phase of the Kamiesberg Project 
 

Phase Waste Type Estimated Quantity Management & Disposal 

C
o

n
s
tr

u
c
ti
o

n
 

General (non-
hazardous) 
solid waste 

Unknown but at least 
0.8m3 per day of 
domestic waste 

As required by NEM:WA No.59 of 2008. 
Kamiesberg Project will separate non-
hazardous, hazardous and recyclable wastes 
at source. Where considered practical, 
recyclable wastes will be sent to approved 
agents for recycling and the remaining non-
hazardous wastes will be disposed of in a 
licenced landfill.  

Hazardous 
solid & liquid 
waste 

Unknown but 
relatively limited  

Separated at source from general wastes. 
Stored on site at a secure temporary 
hazardous waste storage facility with 
secondary containment and then sent to 
licensed hazardous waste disposal agents. 
Alternatively, it is proposed that hazardous 
waste is incinerated and or encapsulated 
before disposal at the on-site landfill site that 
has been designed to accept and effectively 
contain waste of this type. 

Sewage / 
domestic wash 
water 

~6.1m3/day 
(conservative 
scenario) and 
~48.6m3/day (worst 
case scenario) 

Septic tanks and mobile toilets will be used 
during the construction phase. During 
operational phase, a packaged sewage 
treatment plant will be utilised and the treated 
effluent sent to the process water dam for 
recycling. Mobile toilets and or Lined 
Ventilated Improved Pit (VIP) latrines would 
need to be considered for field operations, 
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Phase Waste Type Estimated Quantity Management & Disposal 

particularly near the mine pit. 

Machine and 
vehicle wash 
water 

Variable 
Contained and passed through oil-liquid 
separator prior final disposal at the process 
water dam. 

 Storm water Variable 

Where possible, diverted around sources of 
contamination and then discharged to the 
environment. Where required, pre-treatment 
such as settling may be considered. 

 
 

5.3. Operational Phase 

 
Waste generated during the Operation Phase will include process and non-process related waste 
streams. 
 

5.3.1. Process Wastes 

Process wastes, specifically oversize material, slimes and tailings, will be relatively unchanged by 
the mining process. The tailings occur in two distinctly separate streams, namely fine tailings 
containing a high proportion of clay-sized material (50±3 µm diameter) and coarse sand tailings 
(50±150 µm diameter) which is predominantly quartz. All tailings will be disposed of at a dedicated 
TSF or in pit backfill that will ultimately be covered with sand and topsoil and then re-vegetated.  
 
Based on an estimated length of 2,300m, 7m top width, 1:2 V:H slopes and 5m height it would 
require approximately 200,000 m3 of cut to fill the TSF. According to the developer, water from the 
TSF will collect into a decant system to be recycled as process water. In summer a large 
percentage of this bleed water will evaporate, but part of it will report to a decant system at the 
south containment wall during the rainy season when the evaporation rate is lower. Storm water 
will also report to the decant system. Due to the low permeability of the slimes there will be more 
runoff from the slimes beach than from the natural sandy soil.  
 
Slimes from the process will be thickened, and then pumped to specially-constructed settling 
paddocks within the mine pit or the TSF depending on the available tailings paddocks at the time. 
The dried slimes will then be covered in the same way as described for the tailings. Figure 5.1 
shows the volume versus thickness of slimes (number of lifts), beach area covered by slimes and 
the tonnage that can fit into the volume at varying storage dry densities, since the storage dry 
density is dependent on a number of variable operational parameters. A storage dry density of 0.8 
tonnes/m3 is considered a lower safe limit dry density value for this facility. The facility is able to 
store 33 million tons of slimes at 1.0 tonne/m3 storage dry density and still be able to contain all the 
slimes for the planned mine life at 0.91 tonne/m3. At 0.8 tonnes/m3 the TSF can store 26.7 million 
tonnes of slimes, with the balance of 3.6 million tonnes accommodated in-pit or elsewhere. 
Performance tracking of the TSF will indicate well in advance if additional capacity will be required. 
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Figure 5.1: Tailings Storage Facility storage characteristics graph 
 
 
Figure 5.2 shows the TSF storage characteristics as a function of the mine plan. The volume that 
the slimes will occupy is calculated from the slimes tonnage in the mine plan at a likely density of 
1 tonne/m3 and a conservative density of 0.8 tonnes/m3 as a risk sensitivity parameter. The (a) rise 
rate (m/yr) and (b) loading rate (tons deposited per Ha per year) is low (generally under 12,000 
tonnes/ha/year), which benefits solar drying. 
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(a) 

 
 

(b) 

 
 
Figure 5.2: Tailings Storage Facility storage characteristics of mine plan versus (a) rise rate 
and (b) loading rate 
 

5.3.2. Non-Process Wastes 

In addition to the waste streams originating directly from the mine and processing, ancillary 
operations associated with the proposed project are likely to generate a variety of solid and liquid 
waste streams, both general (non-hazardous) and hazardous, that will require management. These 
waste streams will be generated during the construction, operational and decommissioning 
phases. 
 
General (non-hazardous) solid wastes 
All elements of the proposed development will contribute to the general waste stream from the 
facility. While it is possible to predict with some degree of certainty the types of waste that will be 
produced, it is extremely difficult to estimate the quantities of the different non-process general 
waste types.  
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During the operational phase, the proposed development will employ approximately 318 individuals 
once fully operational and will generate an estimated 159kg of solid waste per day. The expected 
volume of solid waste generated by this workforce during the operational phase will be slightly 
greater than generated during the construction phase and will equate to 1.1m3 /day at an estimated 
density of 151kg/m3. 
 
In addition to the above, it is expected that the auxiliary services (administration, workshops, 
laboratories etc) of the proposed operations will generate general waste. This waste stream could 
therefore include vegetable / food waste, paper, cardboard, plastic, rubber, glass and a variety of 
synthetic compounds. These wastes will be managed as described in Section 5.2.2 of this report. 
 
Hazardous waste (solid and liquid) 
Due to the nature of the proposed operation, it is likely that all of the ancillary services that produce 
general waste will also produce a range of hazardous liquid and solid wastes. Types of non-
process hazardous wastes that may be associated with the operational phase of this development 
are described in Table 5.2. Based on information provided by the client, there will not be any 
sources of radioactive waste generated by the operation. 
 
Table 5.2: Typical non-process hazardous waste (solid and liquid) likely to be produced 
during the operational phase of a generic industrial development 
 

Service / area Typical hazardous wastes 

Packaged sewage 
treatment plant 

Sewage sludge. 

First aid stations Sharps (needles & blades), bandages, expired medication, gloves, 
biological waste 

Workshops/ maintenance 
activities, fuel depot. 
laboratory 

Chemical containers, reagents, solvents, paints, hydrocarbon spills and 
products including waste lubricating oil, oily rags and vehicle parts and 
machinery, batteries, hydrocarbon-contaminated absorbent material used 
to clean up spills 

Administration Electronic equipment, fluorescent tubing, solvent-based cleaning agents, 
pesticide cans 

Canteen / kitchen Used cooking oil 

Vehicle wash bay and 
bunded fuel and waste 
storage  areas 

Wastewater containing hydrocarbons, fertilizer and pesticides 

Landfill site Leachate 

 
Although it is not possible to accurately quantify all of the non-process hazardous wastes until the 
facility is operational, it is expected that the quantities will be low during the operational phase.  
 
In terms of the management of hazardous waste streams it would be considered best practice to 
adopt a waste management hierarchy whereby the production of these wastes is prevented or 
minimised as far as possible. Where these wastes are produced they should be recycled wherever 
practical and then treated to reduce its volume prior to its safe disposal so that it will not pollute the 
environment or cause health hazards. In terms of the Precautionary Principle which underpins the 
NEMA No.107 of 1998, NEM:WA No.59 of 2008, National Waste Management Strategy  (DEA, 
2011) and the Minimum Requirements for the Handling, Classification and Disposal of Hazardous 
Waste, 3rd ed. (DWAF, 2005a), all wastes should be considered hazardous unless proven 
otherwise. All unknown waste materials will therefore have to be accurately tested and analysed to 
identify its composition and concentration, unless Zirco opts for disposal on a licenced H:H 
disposal site in accordance with the Precautionary principle. 
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It is essential to separate hazardous and general wastes and correctly label all wastes. Unknown 
wastes must be regarded as hazardous and managed and disposed as such. The challenges and 
options for disposal of hazardous wastes are discussed in Section 5.2.2.  
 
Certain hazardous waste types are considered to require specific consideration and are discussed 
below. 
 
Sewage 
During the operational phase, the proposed facility will not have access to the municipal sewage 
reticulation network and will thus have to rely on the use of a packaged sewage treatment plant to 
cater for the sewage emanating from the facilities. Based on a workforce of 313 individuals 
employed during peak operation, with none accommodated on-site, it is unlikely that the total 
volume of sewage requiring disposal will exceed 62m3/ day (assuming that 0.2m3 of effluent is 
generated per person per day). The presence of hazardous chemical contaminants is unlikely 
when the domestic sewage is not combined with industrial effluents, machine wash water or with 
effluent from the laboratory, which should be prohibited. The treatment and disposal of sewage has 
been described in section 5.2.3 above. 
 
Occasionally, sludge from the septic tanks and the sewage treatment package plant may have to 
be removed and this material, which should be regarded as hazardous due to the potential 
pathogen content, must be disposed of in accordance with the Guidelines for the Utilization and 
Disposal of Wastewater Sludge (Vol.1 to 5) (DWAF, 2006) as well as the EHS Guidelines for Water 
and Sanitation (2007c). Within the urban context the sewage sludge could be transferred to a 
municipal treatment plant for final treatment to a permissible quality for disposal. However, in the 
current context, this is not practical. As such, the sludge would need to be stabilized by drying in 
purpose-built beds or composting. The latter requires mixing the sludge with additional sources of 
carbon such as sawdust, straw or wood chips in the presence of oxygen to enable the indigenous 
bacteria to digest both the sludge and the added carbon source. 
 
The stabilized sludge can then be dried and either disposed at the proposed landfill or alternatively, 
applied as a soil conditioner during rehabilitation of the mine, provided that levels of toxic 
constituents is sufficiently low. If soil application is adopted, soil contamination should be avoided 
and the soil standard prescribed by the AfDB and DWAF (2006) should be adhered to (Appendix C 
and D). The required limits for the permissible utilisation and disposal of treated sewage sludge as 
prescribed by the DWAF (2006) are detailed in Appendix D and they including Vol.1 Selection of 
Management Options; Vol.2 Requirements for the agricultural use of sludge; Vol.3 Requirements 
for the on-site and off-site disposal of sludge; Vol.4 Requirements for the beneficial use of sludge; 
and Vol.5: Requirements for the thermal sludge management practices and for commercial 
products containing sludge. 
 
Medical wastes 
As described in section 5.2.2 there are two potential disposal options for medical waste. One is to 
transport this material to the Joe Slovo Community Clinic for safe disposal. Another would be to 
incinerate the material on site to render it harmless and then dispose of it at the on-site landfill. 
Both options of medical waste management should be in accordance with the management 
procedure described in Annex 3 of the ICRC Medical Waste Management (2011) and in 
accordance with the Minimum Requirements for the Handling, Classification and Disposal of 
Hazardous Waste, 3rd ed. (DWAF, 2005a). 
 
Laboratory, fuel depot and other process reagent wastes 
A project of this nature is also likely to require a laboratory for product quality control and a liquid 
reagent area for the storage of reagents such as biodegradable flocculants and other routine 
chemicals such as hydrocarbons and routine cleaning chemicals. Such facilities are likely to 
generate small quantities of both general and hazardous waste, in liquid, solid and gaseous forms. 
The laboratory wastes, including hazardous wastes, will require safe disposal and options for 
disposal of hazardous waste from this development are discussed in Section 5.2.2. Separation and 
correct labelling of laboratory waste is essential as is correct temporary storage. Laboratory 
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effluents (including rinse water) must not be routed to the packaged sewage treatment plant as 
these waste chemicals can result in the operational failure of the sewage plant. Instead, chemical 
wastes may be stored in labelled containers that are sealed and disposed as hazardous waste, 
while rinse water should be routed to a lined evaporation pond.  
 
Approximately 200 m3 of diesel and paraffin will be stored at the fuel depot. Hydrocarbon spills at 
the fuel depot and other areas will require proper management and safe disposal. A hydrocarbon 
management Operating Procedure should be developed and implemented for the proper 
management of hydrocarbon. Copies of this document, including associated Material Safety Data 
Sheets (MSDS) should be made available at designated facilities where hydrocarbons and other 
chemicals are used or stored. In the instance of a spill, it is recommended that soil contaminated 
with hydrocarbon should be immediately removed and disposed of at a soil bioremediation facility 
or else disposed of as hazardous waste. 
 
Landfill 
Zirco propose to construct a landfill site that will encompass an area of < 1 ha which will be 
sufficient to meet the mine‘s general (non-hazardous) waste requirements during construction and 
operational phases. The location and design of the landfill site is yet undecided and the rate of 
waste disposed at the site cannot be predicted at this stage and is therefore deemed to be 
variable. As a result of rainfall events, leachate may be formed as water percolates through the 
solid waste, and this leachate may contain nutrients and a variety of toxic compounds, including 
metals that may result in groundwater contamination. The proposed general landfill site must be 
sited, designed and operated to international standards in order to isolate the wastes and prevent 
environmental contamination, particularly groundwater contamination (EHS Guidelines for Waste 
Management Facilities 2007 and Environmental Protection Agency (EPA) 2000) and must be 
licenced by the developer early in the construction phase.  
 
Storm water, wash water and other runoff 
It is important to consider the potential environmental impacts associated with storm water and 
other run-off. This will include run-off from the stockpiles, mine pit and TSF. The primary threat 
posed by storm water is that as it has the ability to pick up contaminants, including hydrocarbons, 
heavy metals, pesticides and nutrients as it moves across a project area. If not managed correctly, 
these contaminants may then be transported, via the storm water, into areas where they could 
pose a threat to human and environmental health.  
 
The exact quantity of contaminated water requiring careful management and treatment prior to 
release from the site is likely to be highly variable and largely dependent on seasonal rainfall. 
Storm and machine wash water should be kept separate from the sewage. This would need to be 
addressed in the design of the storm water system for the site which should take into consideration 
the use of sealed manhole covers.  
 
In the event of a discharge of the process effluent into the environment, the discharge standards 
for liquid effluent according to the South African (General Authorisations (Gov. Gazette NO.20526 
8 Oct. 1999)) and IFC EHS Guidelines for Mine effluent (2007b) should be adhered to (See 
Appendix A for required effluent limits). These guidelines should be achievable under normal 
operating conditions in appropriately designed and operated facilities through the application of 
pollution prevention and control techniques. The guidelines are also applicable for site runoff, 
including natural drainage from the HMC stockpiles, and treated effluents to surface waters for 
general use. The prescribed levels should be achieved, without dilution, at least 95% of the time 
that the plant or unit is operating, to be calculated as a proportion of annual operating hours. 
Deviation from these levels in consideration of specific, local project conditions should be justified. 
In accordance with GIIP, the most stringent between the South Africa effluent and the IFC 
standards (Appendix A) will suffice as prescribed standard and a justification for the choice of use, 
other than the use of the most stringent, should be provided. 
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Desalination plant 
Reverse osmosis removes contaminants from water using a semi-permeable membrane that 
permits only water, and not dissolved ions (such as sodium and chloride), to pass through its 
pores. The brine and other liquid wastes from desalination plants may contain all or some of the 
following constituents: high salt concentrations, chemicals used during de-fouling of plant 
equipment and pre-treatment and toxic metals (which may be present if the discharge water was in 
contact with metallic materials used in construction of the plant facilities). 
 
According to the IFC EHS Guidelines for Water and Sanitation (2007c), liquid wastes from 
desalination plants may be discharged directly into the ocean, combined with other discharges 
(e.g., power plant cooling water or sewage treatment plant effluent) before ocean discharge, 
discharged into a sewer for treatment in a sewage treatment plant, or evaporated (with the 
remaining solids disposed of in a landfill). It is the intention Zirco to recycle the brine as process 
water. Desalination plants also produce a small amount of solid waste (e.g., spent pre-treatment 
filters and solid particles that are filtered out in the pre-treatment process). 
 
Table 5.3 provides a summary of non-process wastes likely to be associated with the project. 
 
Table 5.3: Summary of non-process solid and liquid waste streams associated with the 
operational phase of the Kamiesberg Project 
 

Waste Type Estimated Quantity Management & Disposal 

General (non-
hazardous) solid 
waste 

Variable 
Separated at source from hazardous wastes. 
Recycle where possible and dispose of 
remaining waste at a landfill. 

Hazardous solid 
& liquid waste 

Variable but limited 

Separated at source from general wastes. 
Stored on site at a temporary hazardous 
waste storage facility with secondary 
containment until transported off-site for safe 
disposal or where possible, hazardous waste 
such as waste batteries and used oil will be 
returned to the suppliers. Alternatively, the 
hazardous waste is incinerated and or 
encapsulated before disposal at the on-site 
landfill site that should be designed to accept 
and effectively contain waste of this type. 

Sewage / wash 
water 

62m
3
/ day 

Sewage generated from the facilities will be 
treated at the packaged sewage treatment 
plant. Sewage from other facility areas, such 
as mine site, will probably be treated via 
septic tank systems or VIPs. 

Medical waste Variable but limited 

The medical waste generated will be 
collected and sent to the Joe Slovo 
Community Clinic for disposal. Alternatively, 
the medical waste will be incinerated on-site. 
The medical waste should be managed in 
accordance with the ICRC Medical Waste 
management requirement (2011) and 
Minimum Requirements for the Handling, 
Classification and Disposal of Hazardous 
Waste, 3rd ed. (DWAF, 2005a). 

Storm water 

Variable and expected to 
be low since the area 
receives 95 mm rainfall 
per annum with highest 
rainfall of 16.7 mm 
average in June.   

The storm water will be managed according 
to procedures that would be described in the 
Storm water Management Plan. 
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Waste Type Estimated Quantity Management & Disposal 

Vehicle wash 
water 

Variable but potentially 
high 

All water from vehicle wash bays will pass 
through an oil-water separator prior to 
discharge at the process water dam.  

Brine water 
2.3  - 3.9 million litres per 
annum 

Disposal of brine by recycling as process 
water 

Laboratory waste Variable but limited 

Laboratory wastes effluent will be separated 
from the sewage lines. Temporary storage of 
these wastes will be in a secure facility with 
secondary containment. As far as possible, 
these wastes will then be returned to the 
supplier or, if not possible, then disposed of 
with other hazardous waste.  

 

5.4. Decommissioning Phase 

 
The plant operation is expected to last for a period of approximately 20 years. This will result in 
both general (non-hazardous) and hazardous waste that will require disposal. At this early stage it 
is not possible to accurately predict the exact nature and quantities of wastes produced during 
decommissioning although non-hazardous wastes will most likely include rubble, piping, metal, 
plastic, glass etc. Hazardous wastes could include any materials, including tanks and pipes that 
have been used to store or transport hydrocarbons. The quantity and management options would 
need to be accurately assessed prior to decommissioning.  
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6. ASSESSMENT OF POTENTIAL ENVIRONMNETAL IMPACTS 
 

6.1. Introduction 

 
This chapter deals with waste related impacts that were identified as a result of the Kamiesberg 
Project. These include all process and non-process related waste streams, including waste 
generated from all ancillary facilities.  
 
Issues 1 and 2 below are process waste-related issues resulting from mining and processing 
activities. Issues 3 to 5 are non-process related wastes issues, while issue 6 is a non-process 
related cumulative waste issue. The impact rating scale used has been described in chapter 2 
(section 2.2) of this report.  
 

6.2. Impacts Associated with Process Wastes 

 
The process waste materials that would be generated of the mining operation will include fine 
tailings containing a high proportion of clay-sized material (50±3 µm diameter) and coarse sand 
tailings (50±150 µm diameter) which is predominantly quartz. These would amount to <12,000 
tonnes/ha/year over the 20 years life span. It should be noted that chemicals are not introduced 
during processing and all process wastes identified occur naturally and are not modified during 
processing. According to the project description, two site options are considered for locating the 
MSP and they include siting the MSP at the mine site and alternatively at the port harbour. This 
report will only consider the first option as the preferred alternative. 
 

6.2.1. Issue 1: Disposal of tailings (Operational phase) 

 
Tailings are expected to be generated throughout the 20 years mining operation. This will lead to 
two possible process waste impacts: 

(i) Impacts associated with the Destabilisation of the TSF; and 
(ii) Impacts associated with exposure to radionuclides in tailings. 

 
According to Selby (2013), preliminary results show that the radionuclide contents of the HMC are 
on the high side at ~8 Bq/gm, when compared with other southern African deposits. However, the 
impacts associate with the possible exposure to radionuclides has not been assessed in this report 
as this is subject to a detailed Radiation Specialist Assessment which will be documented in a 
separate report. The impact associated with the destabilisation of the TSF is discussed here. 
 
Impact 1.1: Health and safety of employees and local communities 
 
Cause and comment 
 
A TSF management plan has been developed the Kamiesberg Project and should conform to the 
requirements of the IFC‘s EHS Guidelines for Mining (IFC, 2007b). The TSF will be built by an 
independent recognised expert in tailings dam design and will be managed according to 
international best practice. However, several farms are within the footprint of the project site and in 
the highly unlikely event of a TSF failure, unstable tailings material could pose a risk to these 
farms. This may pose a risk mine employees. But these risks would normally be managed along 
with other routine occupational health and safety risks 
 
Significance statement 
 
A long term impact may occur within the study area and due to the potential for harm to individuals, 
including possible fatalities the severity of the impact is regarded as high. Without mitigation, 
significance will be HIGH and with mitigation, this could be reduced to LOW significance.  
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Mitigation measures 
 

 The management of TSF will conform to the requirements of the IFC‘s EHS Guidelines for 
Mining (IFC, 2007); 

 As far as practical, the TSF must be sited in a location such that in the event of failure, 
pollution of soil and water as well as physical risk to farms, including communities is 
minimised; 

 The integrity of the TSF must be inspected regularly by suitably qualified personnel 
throughout the life of the mine; 

 Access to the TSF should be restricted as far as practical and all local communities 
including farms should be informed of the potential risks associated with these facilities 
through site notices and community meetings. 

 

Issue 1: Disposal of tailings 

Impact 1.1: Health and safety of employees and local communities 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium Term Localized Severe May Occur MODERATE 

With 
Mitigation 

Short Term Localized Slight Unlikely LOW 

 
 

6.2.2. Issue 2: Storage of effluent in the process water pond (Operational phase) 

 
The process water pond (decant system) containing the process water effluent will serve as the 
collection point for the decant water from the TSF. It is anticipated that the re-circulated water in 
the process water pond will contain at least low concentrations potentially harmful substances such 
as radionuclides. Over time, the re-circulation and evaporation may result in an increase in the 
concentration of potentially harmful substances. The presence of a large pond containing process 
water containing potentially harmful substances could pose a threat to environmental 
contamination, particularly if the pond was to overflow after a period of heavy rainfall.  
 
Impact 2.1: Pollution of soil and water resources 
 
Cause and comment 
 
In the event that the pond overflows or is otherwise compromised, the accidental release of stored 
process water and associated sediment, could lead to pollution of water resources and soil and an 
increase in the turbidity of nearby water bodies. The potential consequences of increased turbidity 
include reduced light penetration and growth of aquatic plants. This could have subsequent, long-
term negative impacts on local ecosystems and human health.  
 
Significance Statement 
 
The impact of the pond water released into the ecosystem without mitigation was considered to be 
very severe with a MODERATE significance and with mitigation it was considered to be LOW with 
a slight severity. The following mitigation measures must be implemented to minimise this risk. 
 
Impact 2.2: Risk to Health and Safety of Employees 
 
Cause and comment 
 
Water from the TSF will be captured in a pond prior to blending with the input process water to the 
plant. The presence of a large pond containing process water which contains potentially harmful 
substances such as radionuclides will pose a threat to the health and safety of employees. Access 
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to the pond by individuals who are not able to swim may result in drowning.  
 
Significance Statement 
 
It is possible that without mitigation, an employee could fall into the TSF/pond and drown. As such, 
the impact to human health and safety without mitigation was considered to be very severe with a 
MODERATE significance. The likelihood of the impact occurring could be reduced through 
implementation of mitigation measures. With mitigation, the overall significance of the impact is 
expected to be LOW.  
 
Mitigation measures 
 

 The process water storage pond will be fenced off with appropriate signage to limit 
unauthorised access; 

 Flotation devices will be readily available around the facility; 

 The Health & Safety induction training should incorporate these risks; 

 The integrity of the TSF must be inspected regularly by an independent and suitably 
qualified and experienced engineer;   

 The operation of the facility must ensure sufficient freeboard to ensure that the pond does 
not overflow; 

 The quality of the stored process water should be monitored so that in the event of 
accidental discharge, the contaminants released into the environment are known. 

 Warning notices should be placed around such facilities. 
 

Issue 2: Storage of water in the Process Water Pond 

Impact 2.1: Pollution of soil and water resources  

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium Term Localized Very Severe Unlikely MODERATE 

With 
Mitigation 

Short Term Localized Slight Unlikely LOW 

Impact 2.2: Risk to health and safety of employees 

Without 
Mitigation 

Medium Term  Localized Very Severe Unlikely MODERATE 

With 
Mitigation 

Medium Term  Localized Slight Unlikely LOW 

 
 

6.3. Impacts Associated with non-Process Wastes 

 
In addition to the waste streams originating directly from the process, there are likely to be a 
number of other general and hazardous waste streams associated with the project that will require 
management. These waste streams will be generated during the construction, operation and 
decommissioning phases. There is likely to be a large variety and quantity of non-process solid 
and liquid wastes associated with the proposed development. While the project proponent plans to 
recycle a large proportion of these, temporary storage may still be required. Where a single issue 
is potentially associated with more than one impact and where significance ratings and mitigation 
measures are similar, these have been discussed together 
 

6.3.1. Issue 3: Management of non-process general and hazardous wastes 

(Construction, Operation and Decommissioning) 

 
Impact 3.1: Pollution of land and water 
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Cause and comment 
 
Inappropriate storage of wastes, particularly those exhibiting harmful properties (i.e. hazardous 
wastes), can result in the contamination of land and water resources. As a result of rainfall events, 
leachate may be formed as water percolates through the solid waste, and this leachate may 
contain nutrients and a variety of toxic compounds, including metals. As such, it could result in the 
contamination of water and land. In extreme cases, release of large quantities of nutrients to a 
water body can result in eutrophication. The presence of certain toxic compounds in water as a 
result of pollution by wastes may have significant long-term negative impacts on the aquatic 
ecosystems and render the water unsuitable for certain applications including human consumption. 
 
Mitigation measures (General wastes) 

 An Integrated Waste Management Plan must be developed for the mine; 

 All wastes must be managed according to the requirements of South African legislation 
and, preferably, the requirements of the IFC General EHS Guidelines (2007); 

 As far as practicable, the philosophy of the waste management hierarchy should be applied 
to the management of all waste streams in accordance with the Waste Classification and 
Management Regulations, Government Notice R634 of 2013; 

 All general wastes that cannot be reused or recycled should be stored in a dedicated area 
and then transported regularly to the proposed landfill for disposal; 

 The proposed general landfill site must be sited, designed and operated to international 
standards in order to isolate the wastes and prevent environmental contamination, 
particularly groundwater contamination (EHS Guidelines for Waste Management Facilities 
2007 and EPA 2000) and must be licenced by the developer early in the construction 
phase. Until such time as this facility is fully operational, all general waste produced during 
the construction phase must be stored on site in a secure access control area, in a legally-
compliant manner that minimises environmental impacts; 

 It will be essential to implement a ground water monitoring system in the vicinity of the 
constructed landfill site in order to detect any changes to the quality of sub-surface water; 

 All bins for temporary storage of waste that are located outdoors should be covered to 
prevent ingress of water and access by animals;  

 A comprehensive Integrated Waste Management Plan should be developed for the site and 
it should include Key Performance Indicators (KPIs) against which the management of 
wastes can be audited; 

 All employees, contractors and visitors to the site must be informed of correct waste 
management procedures, including separation of general and hazardous waste at source; 

 Waste storage and disposal areas must be located at least 100m from surface water 
resources or important drainage lines. 

 
Mitigation measures (Hazardous wastes) 

 The Integrated Waste Management Plan for the facility must cover the management of all 
hazardous waste types;   

 Prior to safe disposal, all hazardous wastes must be temporarily stored at the hazardous 
waste storage facility. This facility should be designed to include secondary containment 
lined and covered to protect the contents from weather (sunlight and rain). If wastes are 
corrosive, the base of the storage facility should be lined with an acid-resistant coating; 

 Where possible, empty containers for hazardous chemicals will be returned to suppliers. 
Where empty containers for hazardous chemicals (hydrocarbons, pesticides, laboratory 
chemicals, degreasing agents etc.) cannot be returned to the suppliers, they must be triple-
rinsed, punctured and stored in a secure area until such time as they can be disposed of 
safely. Rinse water may not be discharged directly to the environment; 

 Empty pesticide containers should be disposed of according to the Food and Agricultural 
Organisation‘s (FAO) Guidelines on Management Options for Empty Pesticide Containers 
(2008); 
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 As per the FOA (2008) guidelines, burning of empty pesticide containers should be strongly 
discouraged. Specific guidance on the management of empty pesticide containers is 
provided by the FAO (2008); 

 A Hydrocarbon Management Operating Procedure should be designed and implemented. 
Copies of this document should be made available at designated facilities where 
hydrocarbons are used or stored. The purpose of this procedure is to provide for the proper 
storage and handling of hydrocarbons, including waste hydrocarbons, on site and hence 
prevent any form of contamination; 

 It is recommended that soil contaminated with hydrocarbon should be immediately removed 
and disposed of at a soil bioremediation facility on site or else disposed of as hazardous 
waste; 

 MSDS for all chemicals must be readily available on site and the precautions stipulated in 
these must be adhered to at all times. All staff must be trained on the correct management 
of bunded facilities, including the discharge of collected liquids; 

 Spill kits must be readily available at strategic points throughout the site and staff must be 
trained on the correct use of these kits; 

 No hazardous wastes should be disposed of into drains as this may impact negatively on 
the performance of the septic tanks;   

 There are two potential disposal options for medical waste which must be managed 
according to the management procedure described in Annex 3 of the ICRC Medical Waste 
Management (2011) and the requirements of the Minimum Requirements for the Handling, 
Classification and Disposal of Hazardous Waste, 3rd ed. (DWAF, 2005a). The first would 
be to transport this material to the Joe Slovo clinic for safe disposal. The second would be 
to incinerate the material on site to render it harmless and then dispose of it at the on-site 
landfill.  

 
Significance statement 
 
Impacts associated with the management of general (non-hazardous) solid waste may occur and 
the impacts are potentially long-term. The extent of the impacts (excluding potential impacts to 
water resources which are assumed to be covered in the Surface Water specialist report) are likely 
to be limited to the study area. Without mitigation the impacts will definitely occur and should 
probably be regarded as moderately severe. With the recommended mitigation the severity could 
be reduced to slight. The overall significance of the impact without mitigation would be 
MODERATE but with mitigation would be LOW.  
 
Based on the most likely nature of non-process hazardous wastes, impacts may occur and, due to 
the potential for certain hazardous substances to accumulate in the environment, are potentially 
permanent. Due to potential transport of these substances into water, their impact may be of 
significance to the district. Without mitigation the impacts will definitely occur and would probably 
be regarded as very severe and of VERY HIGH significance. However, with mitigation the severity 
could be reduced to moderate and the overall significance of the impact would be MODERATE. 
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Issue 3: Management of non-process general and hazardous wastes (All phases) 

Impact 3.1: Pollution of land and water 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

General (Non-hazardous) wastes 

Without 
Mitigation 

Long term Study area Moderately Severe Probable MODERATE 

With 
Mitigation 

Long term Study area Slight May Occur LOW 

Hazardous wastes 

Without 
Mitigation 

Permanent  District Very Severe Definite HIGH 

With 
Mitigation 

Permanent  District Moderate May Occur MODERATE 

 
Impact 3.2: Nuisance impact (Production of odours, visual impact and attraction of pest and 
vermin) 
 
Cause and comment 
 
The uncontrolled storage of solid waste, in particular food waste, can attract vermin and pests 
including rodents, birds and flies. These vermin / pests may pose a nuisance to adjacent farms 
(see Table 6.1) and communities and may act as vectors for disease. The uncontrolled storage of 
solid waste can result in the release of unpleasant odours which may be regarded as a nuisance to 
adjacent land-users, particularly that down-wind of the material. Odorous compounds are also 
released from relatively well-managed solid waste disposal facilities. The presence of large 
quantities of litter around the facility or at the proposed landfill may constitute a visual impact to 
employees and local communities. 
 
Mitigation measures 
Refer to mitigation measures for Impact 3.1 (above). 
 
Significance statement 
Nuisance impacts associated with the management of solid waste will probably occur and the 
impacts are potentially long-term but limited to the study area. Without mitigation the impacts 
should probably be regarded as moderately severe but with mitigation the severity could be 
reduced to slight. The overall significance of the impact without mitigation would be MODERATE 
but with mitigation would be LOW.  
 

Impact 3.2: Nuisance impact (Production of odours, visual impact and attraction of pest and vermin) 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long Term Study Area Moderately Severe Probably MODERATE 

With 
Mitigation 

Long Term Study Area Slight Probably LOW 
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6.3.2. Issue 4: Disposal of domestic wastewater, brine and sewage sludge 

(Construction, Operation and Decommissioning) 

 
Impact 4.1: Pollution of soil and water 
 
Cause and comment 
 
Domestic sewage is characterised by a high concentration of nutrients, high organic matter and a 
variety of pathogens. As such, it must be properly treated prior to discharge to the environment to 
avoid negative impacts to human health and the environment. If untreated sewage is discharged to 
the environment, the high nutrient concentration could lead to eutrophication of surface water 
resources and subsequent disruption of ecological function within the aquatic environment. The 
sewage sludge from sanitary treatment facilities would have to be removed periodically. The 
sewage sludge would have to be treated and disposed of as described in section 5.3.2. Sewage 
sludge also contains high concentrations of nutrients and may have a similar impact on water 
resources if not stored and disposed of in a manner that minimises the likelihood of migration of 
contaminants from the sludge to water resources. The brine and other liquid wastes from 
desalination plants will contain high salt concentrations and chemicals used during de-fouling of 
plant equipment and pre-treatment which may contaminate the environmental when released. The 
management of the brine water from the desalination plant has been described in section 5.3.2 
above. 
 
 
Mitigation measures 

 All domestic wash water and sewage from all sites must be diverted to the septic tanks or 
packaged sewage treatment plants for treatment and discharge from these facilities must 
meet the local and international discharge standards prior to its release into the process 
water pond (see Appendix A); 

 Sewage effluent from sanitary facilities should be manage as described in the Guidelines 
for the Utilization and Disposal of Wastewater Sludge (Vol.1 to 5) (DWAF, 2006) as well as 
the EHS Guidelines for Water and Sanitation (2007c); 

 Sewage sludge management requires stabilization and drying of the sludge before either 
disposal at the proposed landfill or alternatively, applied as a soil conditioner during 
rehabilitation of the mine, provided that levels of toxic constituents are sufficiently low. If soil 
application is adopted, soil contamination should be avoided and the soil standard 
prescribed by the AfDB and DWAF (2006) should be adhered to (Appendix C and D); 

 The pre-treatment of oil and grease containing effluents from canteens by the use of a 
grease trap prior to discharge into sewage treatment facilities; 

 Chemical toilets should not be used during the construction period unless the contents can 
be disposed of in a manner that does not pose a threat to the environment. Instead, 
alternatives such as VIPs, composting toilets or similar should be considered as preferred 
alternatives; 

 If VIPs are used, they must be lined, maintained and sited in a way that minimises the risk 
of contamination of surface and sub-surface water resources; 

 All sewage treatment facilities should be well maintained. To this end, at least one 
employee on site must be trained to maintain the system(s); 

 The performance of the sewage treatment systems must be monitored regularly. Where a 
system is found to performing poorly, the cause of the poor performance must be 
investigated timeously and remediation measures put in place to restore performance; 

 The environmental monitoring programme for the facility must incorporate monitoring points 
that are able to detect a negative impact on the environment associated with the discharge 
of treated sewage; 

 The management of brine water from the desalination plant should be in accordance with 
IFC EHS Guidelines for Water and Sanitation (2007c).   
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Significance statement 
 
Environmental impacts associated with the disposal of sewage will definitely occur. As the 
proposed project will be operational for approximately 20 years, impacts associated with the 
release of untreated effluent and poor sludge management are potentially long-term and may 
affect the study area. Without mitigation the impacts on soil and water would probably be 
moderately severe and of MODERATE significance. However, with implementation of the 
recommended mitigation measures the severity of the impacts would be slight and of LOW 
significance.   
 

ISSUE 4: Disposal of domestic wastewater, brine and sewage sludge (All phases) 

Impact 4.1: Pollution of soil and water 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long Term Study Area Moderately Severe Definite MODERATE 

With 
Mitigation 

Long term Study Area Slight Unlikely LOW 

 
Impact 4.2: Health impacts to employees and communities 
 
Cause and comment 
 
Sewage and sewage sludge is normally characterised by high concentrations of pathogenic 
microorganisms (viruses and bacteria) and helminths. Exposure to untreated effluent, either 
directly or through contaminated water resources, can result in the spread of numerous diseases 
including cholera.  
 
Mitigation measures 
 
Refer to mitigation measures for Impact 4.1 above. In addition, the following mitigation measures 
are applicable: 

 Any employees tasked with management of sewage and sanitation systems should be 
vaccinated against key diseases associated with these waste streams. 

 
Significance statement 
 
Pathogenic microorganisms are commonly found in untreated sewage and release of these 
organisms to water bodies used for irrigation, drinking, recreation or fishing can result in the spread 
of disease such as cholera. The health impacts associated with the release of untreated sewage 
effluent and poor sludge management are potentially long-term and may affect the district. Without 
mitigation the associated health impacts would probably be severe and of HIGH significance. 
However, with implementation of the recommended mitigation measures the impacts would be of 
slight severity and of LOW significance.   
 

Impact 4.2: Health impacts to employees and communities 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long term District Severe Probable MODERATE 

With 
Mitigation 

Long Term District Slight Unlikely LOW 
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Impact 4.3: Nuisance impacts (odour and flies) 
 
Cause and comment 
 
Raw sewage, sewage sludge and sewage treatment facilities are frequently associated with the 
release of unpleasant odours and may attract large numbers of insect pests such as flies. The 
persistent odours and presence of insect pests would most likely be regarded as a nuisance to 
employees and local community members. If sewage is managed correctly, the level of these 
nuisance factors can normally be reduced significantly.   
 
Mitigation measures 
 
Refer to mitigation measures for Impact 4.1 above. 
 
Significance statement 
 
The management of sewage will definitely be associated with odours and insect pests and, due to 
the influence of wind, the impact on any one receptor would probably be short-term. The treatment 
plant will, however be relatively small and so the impact is likely to be confined to the study area. 
There are also currently no communities in the immediately vicinity of the mine. Without mitigation 
the impacts would probably be Moderately Severe and of MODERATE significance. However, with 
implementation of the recommended mitigation measures the impacts would probably be of slight 
severity and of LOW significance. 
 

Impact 4.3: Nuisance impacts (odour and flies) 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Short Term Study Area Moderately Severe Probable MODERATE 

With 
Mitigation 

Short Term Localised Slight Unlikely LOW 

 
6.3.3. Issue 5: Disposal of run-off / storm water (Construction, Operational and 

Decommissioning phase) 

 
Impact 5.1: Pollution of land and water 
 
Cause and comment 
 
Run-off water is likely to be generated on site as a result of the rainfall, washing of machinery 
(including vehicles) and, possibly, dust suppression activities. As this water migrates across the 
site it has the potential to pick up various pollutants such as hydrocarbons and small solid particles. 
Furthermore, the run-off from machine washing activities is also likely to contain hydrocarbons. If 
this water is discharged without treatment, chemicals (hydrocarbons, pesticides etc.) and sediment 
could be transported into surface and sub-surface water bodies, resulting in ecological disruption. 
 
Mitigation measures  

 The management of all run-off must comply, as a minimum, with the requirements of South 
African legislation but preferably with the requirements of the IFC‘s General EHS 
Guidelines (2007a); 

 A Storm Water Management Plan must be developed for the mine and it should incorporate 
measures to divert clean storm water away from stockpiles, waste storage and disposal  
areas and other operation areas;  
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 Mitigation measures should be aimed at reducing contact between storm water and 
hazardous chemicals. This needs to be considered during the planning of the storm water 
drainage system for the mine facilities;  

 In terms of minimising discharge of pollutants and run-off quantity requiring treatment, all 
storm water run-off must be properly segregating and clean water run-off diverted to 
prevent it mixing with water containing a high solids content, to minimize the volume of 
water to be treated prior to release; 

 All run-off from machine wash areas must pass through an oil trap and should be treated as 
hazardous due to the presence of hydrocarbon. All other run-off water must pass through a 
sediment trap to remove the majority of suspended solids prior to discharge to the 
environment. All settled material must be disposed of at the landfill; and 

 The quality of all liquid waste streams discharged from the site, including storm water, must 
be monitored regularly to ensure compliance with the requirements of relevant legislation 
and standards. 

 
Significance statement 
 
Impacts associated with the disposal of run-off may occur and the impacts are possibly Long-term 
and, considering the relatively dry climate, impacts may be of significance to the study area. 
Without mitigation the impacts should be regarded as moderately severe but with mitigation the 
severity could be reduced to slight. The overall significance of the impact without mitigation would 
be MODERATE but with mitigation would be LOW. 
 

ISSUE 5: Disposal of run-off / storm water 

Impact 5.1: Pollution of land and water 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long Term Study Area Moderately Severe May Occur MODERATE 

With 
Mitigation 

Long Term Study Area Slight Unlikely LOW 

 
 

6.3.4. Issue 6: Management and disposal of obsolete equipment, scrap and tyres 

(All phases) 

 
The proposed mining development is likely to result in the generation of significant quantities of 
scrap over its life, including obsolete equipment and waste tyres. While much of this may simply be 
bulky, some may be associated with potentially hazardous materials and must therefore be 
managed appropriately in order to minimise threats to human and environmental health.  
 
Obsolete equipment, including mechanical components from the processing plant or vehicles, may 
be stored on site until such time as they can be reused or disposed of. This scrap may contain 
lubricants (including hydrocarbon-based lubricants), hydraulic fluid(s) or other potentially 
hazardous substances that if released to the environment could lead to negative impacts.  
 
In addition, certain scrap types may be contaminated with radionuclide-containing ore / product 
(Naturally-Occurring Radioactive Materials (NORM)). Used vehicles tyres together with 
components from the processing plants such as metal sheets, rubber-lined parts of the process 
and fibreglass trays, are particularly prone to this type of contamination. As such, radiation levels 
should be checked and, if necessary, scrap items should be washed and then assessed to ensure 
that the level of surface radiation complies with international clearance standards of the 
International Atomic Energy Agency (IAEA) or the Commission of European Communities prior to 
recycling or disposal. These clearance standards refer to levels whereby wastes may be released 
to the public or, where the materials remain slightly contaminated, they may be recycled usually via 
smelting. Further details regarding the clearance limits are provided in the Selby (2013). The 
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disposal of those items that cannot be cleaned to acceptable standards would be managed by an 
officially authorised entity, whether government or private. As the resulting wash water may contain 
radioactive suspended particulates, it should be treated (settled) prior to release to the 
environment. Inappropriate management of contaminated scrap items can result in significant 
impacts to human health and the environment. The impacts related to the management of scrap 
items with elevated levels of radiation will be assessed in the radiation specialist report and so will 
not be covered here.  
 
Impact 6.1: Pollution of soil and water 
 
Cause and comment 
The proposed development is likely to result in the generation of scrap over its life, including 
obsolete equipment and waste tyres. While much of this may simply be bulky, some may be 
associated with potentially hazardous materials, such as hydrocarbons, and must therefore be 
managed appropriately in order to minimise threats to human and environmental health.  
 
Mitigation measures 

 The Integrated Waste Management Plan or waste management procedure for the facility 
should address the management of scrap and obsolete equipment, including tyres; 

 All scrap or obsolete equipment that may potentially be contaminated with elevated levels 
of radionuclides (NORM) should be managed and disposed of according to international 
best practice; 

 All scrap must be stored in designated areas, preferably a safe distance from any surface 
water features;  

 As far as possible, storm water must be diverted around the scrap storage areas; 

 Good house-keeping must be employed at the scrap storage area at all times; 

 Unauthorised individuals must be prevented from removing scrap from the site and the 
scrap area should be secured; 

 Where scrap is likely to contain hazardous liquids, including lubricants or hydraulic fluids, 
these items must be stored in such a way as to minimise pollution of soil and water; 

 The scrap storage area must be inspected regularly for signs of soil pollution and where 
this is detected, remediation measures must be implemented immediately;  

 Where scrap items are likely to release hydrocarbons or other hazardous chemicals, they 
must be stored on an impermeable surface to minimise the risk of contamination of soil and 
water; 

 Where ever possible, all scrap metals including waste tyres that have been cleared of 
contaminants including NORM should be returned to the suppliers or certified recycling 
companies for recycling; 

 All scrap, including waste tyres, must be stored in such a way so as to minimise the 
formation of stagnant water that will facilitate breeding of mosquitoes; 

 
Significance statement 
There will probably be exposure of the environment to hydrocarbon contamination associated with 
the disposal of hydrocarbon contaminated equipment and structural materials and the impacts are 
potentially Long-term and may be of significance to the study area. Without mitigation the impacts 
should possibly be regarded as moderately severe and of MODERATE significance. However, with 
mitigation the severity could be reduced to slight and the significance to LOW.   
 

ISSUE 6: Management and disposal of obsolete equipment, scrap and tyres (All phases) 

Impact 5.1: Pollution of soil and water 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long Term Study Area Moderately Severe Probable MODERATE 

With 
Mitigation 

Long Term Study Area Slight Unlikely LOW 
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6.4. Cumulative Impacts 

 
6.4.1. Issue 7: Regional waste profile and community awareness (Construction and 

Operational phase) 

 
In addition to consideration of direct impacts associated with the production of waste streams by 
the proposed development, it is also necessary to consider the cumulative impacts which may 
manifest as a consequence of multiple large-scale commercial developments within the region. 
With respect to waste management, key considerations are the change in the profile of waste 
streams produced by local communities and awareness of local community members about the 
management wastes. Each of these is discussed in more detail below.   
 
Impact 7.1: Local knowledge of waste management practices 
 
Cause and comment 
 
Based on available information, there appears to be a lack of well-designed and operated waste 
management infrastructure, including disposal facilities, and recycling initiatives in the locality of 
the project area. The knowledge amongst local community members of the need for and best 
practice regarding management of waste streams is expected to be limited. While a limited 
knowledge of waste management may not pose a significant risk while communities subsist largely 
off agriculture and use of natural resources, the potential risks to environmental and human health 
are expected to increase as communities become more affluent and densely populated and the 
waste profile change to resemble those more commonly associated with urban societies. In 
particular, the quantity of waste may increase and waste streams may start to include a greater 
proportion of non-biodegradable materials and even small quantities of hazardous wastes.   
 
It is expected that a significant proportion of the employees at the Kamiesberg Project will come 
from local communities. In addition, other individuals from the same villages may be employed at 
other large-scale developments proposed for the area. Through their employment at such 
operations, these local community members will be trained on a range of environmental issues, 
including the correct management of waste. This knowledge may then be transferred to other 
members of the local communities, thus resulting in a general increased awareness of the 
importance of waste management, and potential opportunities for recycling, within the local 
communities.    
 
Mitigation measures 

 Train all employees on the importance of proper management of waste streams and 
sanitation; 

 Consider options to facilitate improved management of solid waste in local communities. 
This may include allowing local communities to dispose of their solid wastes at the new 
landfill facility or training local communities on composting techniques. This may be 
incorporated into an urbanisation plan for the area. 

 Consider involving local communities in waste recycling initiatives if these are considered 
practical within the context of the project. 

 
Significance statement 
 
The development of a knowledge and appreciation of the need for sound waste management 
amongst employees, and subsequent informal dissemination of this knowledge into local 
communities may ultimately, together with the provision of waste management infrastructure such 
as formal temporary storage areas or a landfill (perhaps through an urbanisation plan), result in an 
improved management of waste streams within the local communities. As one of the positive 
impacts would be an enhanced local knowledge, the impact may be considered permanent. 
Without mitigation the impact would possibly be considered to be slightly beneficial and of LOW 
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significance. However, with mitigation, the impact could be considered beneficial and of 
MODERATE positive significance. 
 
Impact 7.2: Change to waste profiles in the local communities 
 
Cause and comment 
 
The proposed development, together with others in the region, will elevate the economic profile of 
the local communities and will result in a change in the profile of community waste streams, both in 
terms of quantity and the nature of the wastes. If existing waste management practices are not 
adapted, this could result in potential visual impacts as well as health, safety and environmental 
impacts around the communities. 
 
Mitigation measures 

 The mine could assist in the facilitation the development of an urbanisation plan for the 
local communities; 

 Consider options to facilitate improved management of solid waste in local communities. 
This may include allowing local communities to dispose of their solid wastes at the new 
landfill facility, training local communities on composting techniques or investigating and, if 
considered feasible, supporting recycling initiatives. 

 
Significance statement 
 
The impact would probably be of MODERATE negative significance without mitigation and LOW 
negative with mitigation. 
 

ISSUE 7: Regional waste profile and community awareness (Construction and Operational phase) 

Impact 7.1: Local knowledge of waste management practices 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Permanent District Slightly Beneficial May Occur LOW (+ve) 

With 
Mitigation 

Permanent District Beneficial Definite 
MODERATE 

(+ve) 

Impact 7.2: Change to waste profiles in the local communities 

Without 
Mitigation 

Permanent District Severe Definite MODERATE 

With 
Mitigation 

Permanent District Slight Slight LOW 
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7. CONCLUSIONS AND RECOMMENDATIONS 
 
A review of relevant legislation and policy documents suggested that waste management in South 
Africa is at an advance stage of development, demonstrating a modern and advanced waste 
management system regulation with a clear political objective that is articulated in the National 
Waste Management Strategy (2011) and is underpinned by the several environmental principles 
including Precautionary, Polluter pays and Prevention and duty of care. However, the 
implementation of the advanced regulation is in most cases found too technical for effective ground 
implementation. 
 

7.1. Conclusions 

 
Based on the available project description and supplementary information sourced from a variety of 
sources, it was possible to assess the likely impacts associated with the management of waste 
streams from the proposed Kamiesberg Project in South Africa. The project locality is relatively 
very poor and the knowledge amongst local community members of the implementation of the 
National Waste Management Strategy (DEA, 2011) is expected to be limited. As such, the 
developer should employ measures to effectively manage the waste generated from the project in 
order not to contribute to poor waste management. 
 
A total of 13 impacts were identified (Table 7.1) and of these, with mitigation, 11 were considered 
to be of LOW negative significance and one of MODERATE negative significance. One impact was 
considered beneficial and of Moderate significance with mitigation. However, due to the potential 
long-term nature of waste-related impacts, it is essential that the developer adhere to national 
legislative requirements and international best practice with regards the management of all waste 
streams. While a number of specific mitigation measures have been included in the document, 
further detailed guidance on the management of key waste streams is provided in the documents 
referenced in this report.    
 
Table 7.1: Summary of the wastes related environmental impacts for the Kamiesberg 
Project  
 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Issue 1: Disposal of tailings 

Impact 1.1: Health and safety of employees and local communities 

Without 
Mitigation 

Medium Term Localized Severe May Occur MODERATE 

With 
Mitigation 

Short Term Localized Slight Unlikely LOW 

Issue 2: Storage of water in the Process Water Pond 

Impact 2.1: Pollution of soil and water resources  

Without 
Mitigation 

Medium Term Localized Very Severe Unlikely MODERATE 

With 
Mitigation 

Short Term Localized Slight Unlikely LOW 

Impact 2.2: Risk to health and safety of employees 

Without 
Mitigation 

Medium Term  Localized Very Severe Unlikely MODERATE 

With 
Mitigation 

Medium Term  Localized Slight Unlikely LOW 

Issue 3: Management of non-process general and hazardous wastes (All phases) 

Impact 3.1: Pollution of land and water 

General (Non-hazardous) wastes 
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Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long term Study area Moderately Severe Probable MODERATE 

With 
Mitigation 

Long term Study area Slight May Occur LOW 

Hazardous wastes 

Without 
Mitigation 

Permanent  District Very Severe Definite HIGH 

With 
Mitigation 

Permanent  District Moderate May Occur MODERATE 

Impact 3.2: Nuisance impact (Production of odours, visual impact and attraction of pest and vermin) 

Without 
Mitigation 

Long Term Study Area Moderately Severe Probably MODERATE 

With 
Mitigation 

Long Term Study Area Slight Probably LOW 

Issue 4: Disposal of domestic wastewater, brine and sewage sludge (All phases) 

Impact 4.1: Pollution of soil and water 

Without 
Mitigation 

Long Term Study Area Moderately Severe Definite MODERATE 

With 
Mitigation 

Long term Study Area Slight Unlikely LOW 

Impact 4.2: Health impacts to employees and communities 

Without 
Mitigation 

Long term District Severe Probable MODERATE 

With 
Mitigation 

Long Term District Slight Unlikely LOW 

Impact 4.3: Nuisance impacts (odour and flies) 

Without 
Mitigation 

Short Term Study Area Moderately Severe Probable MODERATE 

With 
Mitigation 

Short Term Localised Slight Unlikely LOW 

Issue 5: Disposal of run-off / storm water 

Impact 5.1: Pollution of land and water 

Without 
Mitigation 

Long Term Study Area Moderately Severe May Occur MODERATE 

With 
Mitigation 

Long Term Study Area Slight Unlikely LOW 

Issue 6: Management and disposal of obsolete equipment, scrap and tyres (All phases) 

Impact 5.1: Pollution of soil and water 

Without 
Mitigation 

Long Term Study Area Moderately Severe Probable MODERATE 

With 
Mitigation 

Long Term Study Area Slight Unlikely LOW 

Issue 7: Regional waste profile and community awareness (Construction and Operational phase) 

Impact 7.1: Local knowledge of waste management practices 

Without 
Mitigation 

Permanent District Slightly Beneficial May Occur LOW (+ve) 

With 
Mitigation 

Permanent District Beneficial Definite 
MODERATE 

(+ve) 

Impact 7.2: Change to waste profiles in the local communities 

Without 
Mitigation 

Permanent District Severe Definite MODERATE 

With 
Mitigation 

Permanent District Slight Slight LOW 
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7.2. Recommendations 

 
It is recommended that all waste streams should be managed according to the waste management 
hierarchy in accordance with NEM:WA No.59 of 2008 and the Minimum Requirements for the 
Handling, Classification and Disposal of Hazardous Waste, 3rd ed. (DWAF, 2005a). This specifies 
that wherever possible, production of wastes should be prevented or minimised at source. Where 
prevention or further minimization is not possible, wastes should be re-used, recycled and then 
disposed of responsibly so as to minimise impacts to the environment. Further guidance on the 
management of waste streams is provided in the IFC General EHS Guidelines (2007a) and the IFC 
EHS Guidelines for Mining (2007b). In the event that there are no national standards available, the 
proponent must comply with internationally recognised standards developed by international 
organisations such as the IFC. In the case where there are several standards available for use, the 
proponent must provide justification for the choice of use, other than the use of the most stringent. 
 
Separate assessments, including groundwater and air quality assessment as well as engineering 
landfill design and specifications would be required for the construction and licensing of the landfill 
site. The landfill design would have to be in accordance with the Minimum Requirements for Waste 
Disposal by Landfill, 3rd ed. (DWAF, 2005b). 
 
Due to the local situation as per the remote location of the project site and relevant legislation, it is 
recommended that the proponent establish a non-hazardous waste disposal facility on the site. 
Furthermore, practical options will need to be considered for the management and disposal of 
hazardous wastes. These would be to either develop a dedicated and specially-designed 
hazardous waste cell within the new on-site landfill or, alternatively, to construct a bunded and 
secure facility for temporary storage of hazardous waste on site until such time as it can be 
transported off-site for safe disposal.  
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APPENDIX A: TREATED EFFLUENT DISCHARGE STANDARDS  
 
 

Pollutant/Measure Units  

RSA GENERAL AUTHORISATIONS 
(Gov. Gazette NO. 20526 8 Oct. 1999)  

IFC EHS Guidelines AfDB 

General Limit Special Limit Mine Effluent 
Sanitary 
Effluent 

Sanitary 
Effluent 

Ammonia (ionized and un-ionised) as Nitrogen mg/l 3 2 -  - - 

Arsenic mg/l 0.02 0.01 0.1 -  - 

Biochemical Oxygen Demand (BOD) mg/l  - -  50 30 50 

Boron mg/l 1 0.5 -  - - 

Cadmium mg/l 0.005 0.001 0.05  - - 

Chlorine as Free Chlorine mg/l 0.25 0  -  - - 

Chromium (VI) mg/l 0.05 0.02 0.1  - - 

Chemical Oxygen Demand (COD) mg/l 75c 30c 150 125 100 

Copper mg/l 0.01 0.002 0.3  - - 

Cyanide mg/l  - -  1  - - 

Cyanide (Free) mg/l 0.02 0.01 0.1  - - 

Cyanide WAD mg/l  -  - 0.5  - - 

Electric Conductivity  mS/m 70f 50f  -  - - 

Fluorides mg/l 1 1 -  - - 

Iron (Total) mg/l 0.3 0.3 2  - - 

Lead mg/l 0.01 0.006 0.2  - - 

Manganese mg/l 0.1 0.1 -  - - 

Mercury mg/l 0.005 0.001 0.002  - - 

Nickel mg/l  - -  0.5 -  - 

Nitrate/Nitrite as Nitrogen mg/l 15 1.5 -  - - 

Nitrogen (total)e mg/l  - -  - 10 15 

Oil and Grease including soap mg/l 2.5 1 10 10 - 
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Pollutant/Measure Units  

RSA GENERAL AUTHORISATIONS 
(Gov. Gazette NO. 20526 8 Oct. 1999)  

IFC EHS Guidelines AfDB 

General Limit Special Limit Mine Effluent 
Sanitary 
Effluent 

Sanitary 
Effluent 

pH S.U. 5.5 to 9.5 5.5 to 7.5 6 to 9 6 to 9 - 

Phenols mg/l -  -  0.5  - - 

Phosphorous mg/l 10h 1 to 2.5h - 2 2 

Selenium mg/l 0.02 0.02 -  - - 

Temperature ° C  <3° <2
o
 <3°  - - 

Total Suspended Solids (TSS) mg/l  - -  50 50 - 

Total Coliform bacteria MPNb/100ml 1000 0 - 400a 400q 

Zinc mg/l 0.1 0.04 0.5  - - 

a: Not applicable to centralized, municipal, wastewater treatment systems which are included in EHS Guidelines for Water and Sanitation   

b: MPN = Most Probable Number 
     

 

c: After removal of algae 
     

 

e: Nitrogen (Total) is the sum of all nitrogen (Total Kjeldahl nitrogen-TKN plus Nitrate). TKN - The sum of organic-nitrogen (e.g urea) plus the ammonia. It is present in raw 
sewage. This must be converted for the entire process to be effective and high Dissolved oxygen within the system is required for the conversion. High TKN signifies no 
ammonification (conversion of organic-nitrogen to ammonia) and nitrification (conversion of ammonia to nitrite to nitrate) occurring.  

f: General Limit = 70 Sm/m above intake to a maximum of 150 mS/m and Specific Limit = 50 mS/m above background receiving water, to 
a maximum of 100 mS/m 

 
 

h: Ortho-phosphate as phosphorus 
     

 

q: water used for irrigation       
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APPENDIX B: SOUTH AFRICA LISTED WATER RESOURCES 
 

LISTED WATER RESOURCES 

1 Hout Bay River to tidal water  

2 Palmiet River from Kogelberg Dam to its estuary  

3 Lourens River to tidal water  

4 Steenbras River to tidal water  

5 Berg and Dwars Rivers to their confluence  

6 Little Berg River to Vogelvlei weir  

7 
Sonderend, Du Toits and Elandskloof Rivers upstream and inclusive of Thee 
Waterskloof Dam  

8 Witte River to confluence with Breede River  

9 Dwars River to Ceres divisional boundary  

10 Olifants River to the Ceres divisional boundary  

11 Hlsloot and Smalblaar (or Molenaars) Rivers to their confluence with Breede River  

12 Hex River to its confluence with Breede River  

13 Van Stadens River to tidal water  

14 Buffalo River from its source to where it enters the King Williams Town limits  

15 Klipplaat River from its source to Waterdown Dam  

16 Swan Kei River to its confluence with the Klipplaat River  

17 Great Brak River  

18 Bongola River to Bongola Dam  

19 Kubusi River to the Stutterheim limitsy  

20 Langkloof River from its source to Barkly East limits  

21 Kraai River to its confluence with the Langkloof River  

22 Little Tsomo River  

23 Xuka River to the Elliot limits  

24 Tsitsa and lnxu Rivers to their confluence  

25 Mvenyane and Mzimvubu Rivers from sources to their confluence  

26 Mzintlava River to its confluence with the Mvalweni River  

27 ngwangwana River to its confluence with Umzimkulu River  

28 Umzimkulu and Polela Rivers to their confluence  

29 Elands River to the Pietermaritzburg-Bulwer main road  

30 Umtamvuma and Weza Rivers to their confluence  

31 Umkomaas and lsinga Rivers to their confluence  

32 Lurane River to its confluence with the Umkomaas River  

33 Sitnundjwana Spruit to its confluence with the Umkomaas River  

34 Inudwini River to the Polela district boundary  

35 lnkonza River to the bridge on the Donnybrook-Creighton road  

36 Umlaas to the bridge on District Road 334 on the farm Maybole  

37 Umgeni and Lions River to their confluence  

38 Mod River to the road bridge at Rosetta  

39 Little Mooi and Hlatikula Rivers to their confluence  

40 Bushmans Fverto Wagendnft Dam 

41 Little Tugela Rver and Sterkspruit to their confluence  
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42 M‘Lambonjwa and Mhlawazeni Rivers to their confluence 

43 Mnweni and Sandhlwana Rivers to their confluence  

44 Tugela Rwer to its confluence with the Kombe Spruit  

45 lnyamvubu (or Mnyamvubu) River to Craigie Burn Dam  

46 Umvoti River to the bridge on the Seven Oaks-Rietvlei road  

47 Yarrow River to its confluence with the Karkloof River  

43 lncandu and Ncibidwane Rivers to their confluence  

49 lngogo River to its confluence with the Harte River 

50 Pivaan River to its confluence with Soetmelkspruit 

51 Slang River and the Wakkerstroom to their confluence  

52 Elands and Swartkoppie Spruit to their confluence  

53 
All tributaries of the Komati River between Nocitgedacht Dam and its confluence with 
and including Zevenfontein Spruit 

54 Seekoeispruit to its confluence with Buffelspruit  

55 Crocodile River and Buffelskloofspruit to their confluence  

56 
All tributaries of the Steelpoort River down to its confluence with and including the 
Dwars River  

57 Potspruit to its confluence with the Waterval River  

58 Dorps River (or Spekboom River) to its confluence with the Marambanspruit 

59 Ohrigstad River to the Ohrigstad Dam  

60 Klein-Spekboorn River to its confluence with the Spekboom River  

61 Blyde River to the Pilgrims Rest municipal boundary  

62 Sabie River to the Sabie municipal boundary  

63 Nels River to the Pilgrims Rest district boundary  

64 Houtbosloop River to the Lydenburg district boundary  

65 Blinkwaterspruit to Longmeer Dam 

66 Assegaai River upstream and inclusive of the Heyshope Dam  

67 
Komati River upstream and inclusive of the Nooitgedacht Dam and the Vygeboorn 
Dam  

68 Ngwempisi River upstream and inclusive of Jericho Dam and Morgenstond Dam  

69 Slang River upstream and inclusive of Zaaihoek Dam 

70 
All streams flowing into the Olifants River upstream and inclusive of Loskop Darn, 
Witbank Dam and Middelburg Dam  

71 All streams flowing into Ebenezer Dam on the Great Letaba River  

72 Dokolewa River to its confluence with the Politzi River  

73 Ramadiepa River to the Merensky Dam on the farm Westfalia 223, Letaba  

74 Pienaars River and tributaries as far as Klipvoor Darn  

75 Crocodile River and tributaries as far as Roodekopjies Dam  

76 Elands and Hex River and trrbutaries as far as Vaalkop Dam  

77 Molopo River and Tributaries as far as Madimola Dam  

RAMSAR LISTED WETLANDS:   PROVINCE  LOCATION  

78 Barberspan  North-West 26°33 S 25°37 E  

79 Blesbokspruit Gauteng  26°17 S 28°30 E  

80 De Hoop VIei  Western Cape 34°27 S 20°20 E  

81 De Mond (Heuningnes Estuary) Western Cape  34°43 S 20°07 E  

82 Kosi Bay  KwazuIuNatal  27°01 S 32°48 E  
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83 Lake Sibaya  Kwazulu-Natal  27°20 S 32°38 E  

84 Langebaan  Western Cape  33°06 S 18°01 E 

85 Orange River Mouth  Northern Cape  28°40 S 16°30 E  

86 St Lucia System  Kwazulu-Natal  28°00 S 32°28 E 

87 Seekoeivlei Nature Reserve Free State  27°34 S 29°35 E  

88 Verlorenvlel  Western Cape  32°24 S 18°26 E 

89 Verloren Valel  Mpumalanga  25°14 S 30°4 E  

90 Nylsvlei  Northern 24°39 S 28°42 E  

91 Wilderness Lakes  Western Cape  33°59 S 22°39 E 
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APPENDIX C: RECEIVING SOIL STANDARDS - AFDB 
 
 

Pollutant/Measure Units 
AfDB 

A B C 

Cadmium mg/kg - 5 20 

Chromium mg/kg - 250 800 

Copper mg/kg - 100 500 

Lead mg/kg - 150 600 

Mercury mg/kg - 2 10 

Nickel mg/kg - 100 500 

Zinc mg/kg - 500 3000 

Bromine mg/kg 20 50 300 

Cyanides (total free) mg/kg 1 10 100 

Fluorides mg/kg - 400 2000 

Sulphide mg/kg 2 20 200 

Benzene mg/kg 0.05 0.5 5 

Ethylbenzene mg/kg 0.05 0.5 50 

Toluene mg/kg 0.05 3 30 

Xylene mg/kg 0.05 5 50 

Phenols mg/kg 0.05 1 10 

Total hydrocarbons mg/kg - 7 70 

A: Reference value, no pollutant 
B: Value for further investigations 
C: Value for remedial action 
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APPENDIX D: SOIL STANDARDS AS PRESCRIBED BY DWAF 2006 
 
Volume 1: Selection of Management Options 
 
Table 1a: The South African wastewater sludge classification system  

Classification Best quality Intermediate quality Worse quality 

Microbiological class A B C 

Stability class 1 2 3 

Pollutant class a b c 

 
 

Table 1b: Metal limits to determine the pollutant class for the preliminary classification of 
wastewater sludge to assess possible management options 

Aqua regia extractable metals 
(mg/kg) 

Pollutant class 

a b c 

Elements for classification (risk based 
limits) 

Arsenic <40 40-75 >75 

Cadmium <40 40-85 > 85 

Chromium < 1 200 1 200 –3 000 > 3 000 

Copper < 1 500 1 500-4 300 > 4 300 

Lead < 300 300-840 > 840 

Mercury < 15 15-55 > 55 

Nickel < 420 420 > 420 

Zinc < 2 800 2 800-7 500 > 7 500 

Elements for benchmarking purposes 
to identify potential risks (20th 
percentile for class a, between 20th 
and 80th percentile 
for class b and 80

th
 percentile values 

for class c) 

Antimony <1.1 1.1-7 >7 

Boron <23 23-72 >72 

Barium <108 108-250 >250 

Beryllium <0.8 0.8-7 >7 

Cobalt <5 5-38 >38 

Manganese <260 260-1225 >1225 

Molybdenum <4 4 to 12 >12 

Selenium <5 4 to 12 >12 

Strontium <84 84-205 >205 

Titanium <0.03 0.03-0.14 >0.14 

Vanadium <85 85-430 >430 
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Volume 2: Requirements for the agricultural use of sludge 
 

Table 2a: Pollutant limits for the agricultural use of wastewater sludge in South Africa  

Aqua regia extractable metals 
Pollutant class (mg/kg) 

a b c 

Arsenic <40  40-75  >75 

Cadmium < 40  40-85  > 85 

Chromium < 1 200  1 200 –3 000  > 3 000 

Copper < 1 500  1 500-4 300  > 4 300 

Lead < 300  300-840  > 840 

Mercury < 15  15-55  > 55 

Nickel < 420  420 > 420 

Zinc < 2 800  2 800-7 500  > 7 500 

Note: A 90% compliance is required to comply with a pollutant class. 
  

Table 2b: Limits for metals in soils (mg kg-1)  

Parameters 
Total investigative level# Total maximum threshold# Maximum available threshold* 

(TIL) (TMT) (MAT) 

Arsenic 2 2 0.014 

Cadmium 2 3 0.1 

Chromium 80 350 0.1 

Copper 100 120 1.2 

Mercury 0.5 1 0.007 

Nickel 50 150 1.2 

Lead 56 100 3.5 

Zinc 185 200 5 

# - Total digestion method (Aqua regia, EPA 3051)  
* - NH4NO3 extraction method 
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Volume 3: Requirements for the on-site and off-site disposal of sludge 
 

Table 3: Metal limits based on the TCLP test for the disposal of sludge 

TCLP extractable metals  
Pollutant class (mg/l) 

a b c 

Arsenic (As)  ≤0.43  0.43 – 4.3  >4.3 

Cadmium (Cd)  ≤0.031  0.031 – 0.31  >0.31 

Chromium (Cr III)  ≤4.7  4.7 – 47  >47 

Chromium (Cr VI)  ≤0.02  0.02 – 0.2  >0.2 

Copper (Cu)  ≤0.1  0.1 – 1 >1 

Lead (Pb)  ≤0.1  0.1 – 1  >1 

Mercury (Hg)  ≤0.022  0.022 – 0.22  >0.22 

Nickel (Ni)  ≤1.14  1.14 – 11.4  >11.4 

Zinc (Zn)  ≤0.7  0.7 - 7  >7 
TCLP - Toxicity Characteristic Leaching Procedure 
 

Volume 4: Requirements for the beneficial use of sludge 
 
Table 4: Metal limits for soil receiving high sludge loads  

Parameters 
Total Maximum Threshold (TMT) Maximum permissible level (MPL) 

mg/kg mg/kg 

Arsenic 2 20 

Cadmium 3 5 

Chromium 350 540 

Copper 120 375 

Lead 10 150 

Mercury 1 9 

Nickel 150 200 

Zinc 200 700 
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Volume 5: Requirements for the thermal sludge management practices and for commercial 
products containing sludge 
 
No metal limits are stipulated for the thermal treatment of sludge. However, a general risk-based 
equation is proposed to determine the pollutant limits for sludge destined for complete combustion 
and co-combustion. 

C = CRSC х 86400 / DF х (1 – CE) х SF 
 
Where: 
C  = The pollutant limit (allowable daily concentration of As, Be, Cd, Cr, Pb, Hg or Ni in sludge, in 

mg/kg of total solids, dry-weight basis) 
CRSC  = Chronic Risk Specific Concentration of a pollutant (the allowable increase in the annual 

average ground-level ambient air concentration for a pollutant at or beyond the property line 
of the site in µg/m³ 

DF = Dispersion Factor (in μg/m³/g/s, based on an annual average air dispersion model) 
CE = Sewage sludge incinerator control efficiency for As, Be, Cd, Cr, Pb, Hg or Ni (in 

hundredths, based on a performance test) 
SF = Sludge feed rate (in tondry/day) 
86400 = Time conversion factor (number of seconds per day) 

 



Waste and Wastewater Impact Assessment – May, 2014 

Coastal & Environmental Services      Zirco Roode Heuwel (Pty) Ltd 78 

 

APPENDIX E: CES IMPACT RATING SCALES  
 
Specialists are required to provide the reports in a specific layout and structure, so that a uniform 
specialist report volume can be produced. To ensure a direct comparison between various 
specialist studies, standard rating scales have been defined for assessing and quantifying the 
identified impacts. This is necessary since impacts have a number of parameters that need to be 
assessed. 
 
To ensure a direct comparison between various specialist studies, standard rating scales have 
been defined for assessing and quantifying the identified impacts. This is necessary since impacts 
have a number of parameters that need to be assessed. 
 
Five factors need to be considered when assessing the significance of impacts, namely: 
 

1. Relationship of the impact to temporal scales - the temporal scale defines the significance of 
the impact at various time scales, as an indication of the duration of the impact. 
 

2. Relationship of the impact to spatial scales - the spatial scale defines the physical extent of 
the impact. 
 

3. The severity of the impact - the severity/beneficial scale is used in order to scientifically 
evaluate how severe negative impacts would be, or how beneficial positive impacts would be 
on a particular affected system (for ecological impacts) or a particular affected party.  

 
The severity of impacts can be evaluated with and without mitigation in order to demonstrate 
how serious the impact is when nothing is done about it. The word ‗mitigation‘ means not just 
‗compensation‘, but also the ideas of containment and remedy. For beneficial impacts, 
optimization means anything that can enhance the benefits. However, mitigation or 
optimization must be practical, technically feasible and economically viable.  

 
4. The likelihood of the impact occurring - the likelihood of impacts taking place as a result of 

project actions differs between potential impacts. There is no doubt that some impacts would 
occur (e.g. loss of vegetation), but other impacts are not as likely to occur (e.g. vehicle 
accident), and may or may not result from the proposed development. Although some 
impacts may have a severe effect, the likelihood of them occurring may affect their overall 
significance.  
 

Each criterion is rated according to Table D-1 and Table D-2 to determine the overall significance 
of an activity. Firstly, the criterion is considered in two categories, viz. effect of the activity and the 
likelihood of the impact (Table D-1). The significance of the effect and likelihood are then read off 
the matrix presented in Table D-2, to determine the overall significance of the impact. The overall 
significance is either negative or positive. 
 
The environmental significance scale is an attempt to evaluate the importance of a particular 
impact. This evaluation needs to be undertaken in the relevant context, as an impact can either be 
ecological or social, or both. The evaluation of the significance of an impact relies heavily on the 
values of the person making the judgment. For this reason, impacts of especially a social nature need 
to reflect the values of the affected society.  
 
Cumulative Impacts 
Cumulative Impacts affect the significance ranking of an impact because it considers the impact in 
terms of both on-site and off-site sources.  For example, the noise generated by an activity (on-
site) may result in a value which is within the World Bank Noise Standards for residential areas.  
Activities in the surrounding area may also create noise, resulting in levels also within the World 
Bank Standards. If both on-site and off-site activities take place simultaneously, the total noise 
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level at the specified receptor may exceed the World Bank Standards. For this reason it is 
important to consider impacts in terms of their cumulative nature.   
 
Seasonality 
Although seasonality is not considered in the ranking of the significance, if may influence the 
evaluation during various times of year.  As seasonality will only influence certain impacts, it will 
only be considered for these, with management measures being imposed accordingly (i.e. dust 
suppression measures being implemented during the dry season).   
 
Prioritisation 
The evaluation of the impacts, as described above is used to prioritise which impacts require 
mitigation measures.  
 
Negative impacts that are ranked as being of ―VERY HIGH‖ and ―HIGH‖ significance will be 
investigated further to determine how the impact can be minimised or what alternative activities or 
mitigation measures can be implemented. These impacts may also assist decision makers i.e. lots 
of HIGH negative impacts may bring about a negative decision. 
 
For impacts identified as having a negative impact of ―MODERATE‖ significance, it is standard 
practice to investigate alternate activities and/or mitigation measures. The most effective and 
practical mitigations measures will then be proposed.  
 
For impacts ranked as ―LOW‖ significance, no investigations or alternatives will be considered. 
Possible management measures will be investigated to ensure that the impacts remain of low 
significance. 
 
Table D-1: Ranking of Evaluation Criteria 
 
 

Temporal scale 

Short term Less than 5 years 

Medium term Between 5 and 20 years 

Long term 
Between 20 and 40 years (a generation) and from a human 

perspective almost permanent. 

Permanent 
Over 40 years and resulting in a permanent and lasting change that 

will always be there 

Spatial Scale 

Household At localised scale and a few hectares in extent. This scale applies 

to a person or persons in and around the study area.  

Localised This scale applies to the project footprint. 

Study area The area directly affected by the proposed site and its immediate 

environs (mine lease area).  

Traditional Authority 

Areas 

Determined by local administration. 

District District 

National Country level  

International International level 

Severity Benefit 

Slight / Slightly 

Beneficial 

Slight impacts on the 

affected system(s) or 

party(ies) 

Slightly beneficial to the affected 

system(s) or party(ies) 

Moderate / 

Moderately 

Moderate impacts on the 

affected system(s) or 

An impact of real benefit to the 

affected system(s) or party(ies)  
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In certain cases it may not be possible to determine the severity of an impact thus it may be 
determined: Don’t know/Can’t know  
 
Table D-2: Description of Environmental Significance Ratings 
 

Significance Description Score  

Low 

Acceptable impact for which mitigation is desirable but not essential.  
The impact by itself is insufficient even in combination with other low 
impacts to prevent the development being approved. 
These impacts will result in either positive or negative medium to short 
term effects on the social and/or natural environment. 

 

Moderate 

An important impact which requires mitigation.  The impact is 
insufficient by itself to prevent the implementation of the project but 
which in conjunction with other impacts may prevent its 
implementation. 
These impacts will usually result in either a positive or negative 
medium to long-term effect on the social and/or natural environment.  

 

High 

A serious impact, if not mitigated, may prevent the implementation of 
the project (if it is a negative impact).   
These impacts would be considered by society as constituting a major 
and usually a long-term change to the (natural &/or social) 
environment and result in severe effects or beneficial effects.  

 

Very High 

A very serious impact which, if negative, may be sufficient by itself to 
prevent implementation of the project.  The impact may result in 
permanent change.  Very often these impacts are unmitigable and 
usually result in very severe effects, or very beneficial effects.  

 

 
Example of how to use the CES Environmental Impact Rating Methodology when writing up 
the impacts  
 
CES are recommending the write up method outlined below as a way of reducing the amount of 
descriptive writing normally required.  This is based on using the impact rating methodology CES 
has adopted and made available to you.  
 
Impact 1: Contamination of surface and groundwater 
 
Cause and Comment 
It is estimated that as many as 150 construction workers will be employed on site.  These workers 
will generate sanitary waste which needs to be carefully managed and properly disposed of. 
(Note to consultants: this statement can be longer and can include data (and tables etc) that will 
justify the impact ratings provided in the impact table below). 

Beneficial party(ies) 

Severe / Beneficial Severe impacts on the 

affected system(s) or 

party(ies) 

A substantial benefit to the affected 

system(s) or party(ies) 

Very Severe / Very 

Beneficial 

Very severe change to the 

affected system(s) or 

party(ies) 

A very substantial benefit to the 

affected system(s) or party(ies) 
 

Likelihood 

Unlikely The likelihood of these impacts occurring is slight 

May Occur The likelihood of these impacts occurring is possible 

Probable The likelihood of these impacts occurring is probable 

Definite The likelihood is that this impact will definitely occur 
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Mitigation and Management 
Chemical toilets could be used on the construction site and these would need to be emptied 
periodically and the waste disposed of at a municipal sewage treatment facility. If one 
conservatively assumes a volume of 50L of wash water and sewage per individual during a work 
shift then the total volume of effluent requiring disposal could be ~17m3 per day. 
 
Significance Statement 

Impact 
Effect 

Risk or 
Likelihood 

Total 
Score 

Overall 
Significance 

Temporal 
Scale 

Spatial 
Scale 

Severity of 
Impact 

Without 
Mitigation 

Short term Study Area Moderate Definite MODERATE 

With 
Mitigation 

Short term Localised Slight Unlikely LOW BENEFICIAL 

 
 
 
 
 
 
 
 
 
 
 
 


