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Profile and Expertise of Report Authors 

SRK Consulting (South Africa) (Pty) Ltd (SRK) has been appointed by Tronox Mineral Sands (Pty) Ltd to 

undertake a Waste Risk Assessment (WRA) and compile a Waste Management Plan (WMP) required in terms 

of GN R715 of the National Environmental Management: Waste Act 59 of 2008 (NEM:WA) in order to apply for 

the exclusion of a waste stream from the definition of waste in terms of this Act..  

SRK was established in 1974 and comprises over 1 400 professional staff worldwide, offering wide-ranging 

expertise in the natural resources and environmental sectors.   

The qualifications and experience of the authors and reviewers of this WRA and WMP are detailed below. 
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Disclaimer 

The opinions expressed in this report have been based on the information supplied to SRK by Tronox Mineral 

Sands (Pty) Ltd. SRK has exercised all due care in reviewing the supplied information, but conclusions from the 

review are reliant on the accuracy and completeness of the supplied data. SRK does not accept responsibility 

for any errors or omissions in the supplied information and does not accept any consequential liability arising 

from commercial decisions or actions resulting from them. Opinions presented in this report apply to the site 

conditions and features as they existed at the time of SRK’s investigations, and those reasonably foreseeable. 

These opinions do not necessarily apply to conditions and features that may arise after the date of this Report, 

about which SRK had no prior knowledge nor had the opportunity to evaluate. 
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Glossary 

Aquifer An underground body of permeable rock or unconsolidated materials (gravel, sand or 

silt) which can contain or transmit groundwater. 

Beneficial use(s) In this report defined as the use of tailings for backfilling, building residue storage facility 

walls, cover material for domestic waste sites and other radioactive waste stockpiles 

and for the construction of internal roads at the Mine. 

Impact A change to the existing environment, either adverse or beneficial, that is directly or 

indirectly due to the development of the project and its associated activities. 

Mining Right A right to enter upon and occupy a specific piece of ground (in South Africa) for the 

purpose of working it for the extraction or collection of minerals. 

Mitigation 

measures 

Design or management measures that are intended to minimise or enhance an impact, 

depending on the desired effect. These measures are ideally incorporated into a design 

at an early stage. 

(Impact) Pathway The pathway or medium of an environmental change (e.g. introduced by a pollutant or 

a change in landscape character) from the source to the environment, and to a receptor. 

Receptor Anthropogenic or ecological resources that could be exposed to social and or 

environmental changes (e.g. introduced by a pollutant or a change in landscape 

character) 

Residue stockpile 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. 

Residue Storage 

Facility 

A storage facility for all fine waste products from a processing plant. 

Source The source of where the pollution / hazard can come from. Risk sources are 

fundamental drivers that cause risks in a project. 

Specialist study A study into a particular aspect of the environment, undertaken by an expert in that 

discipline.  

Tailings Tailings are the courser sandy part of the material left over after the process of 

separating the valuable fraction from the uneconomic fraction of an ore. Tailings are 

distinct from overburden, which is the waste rock or materials overlying an ore or mineral 

body that are displaced during mining without being processed.  

Watercourse A natural freshwater feature, including pans. 
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1 Introduction  

1.1 Introduction and Background 

Tronox Mineral Sands (Pty) (Ltd) (Tronox) operates a heavy minerals mining business which includes 

the existing Namakwa Sands Mine (the Mine) at Brand se Baai and a Mineral Separation Plant (MSP) 

near Koekenaap on the West Coast of South Africa (see Figure 3-1). At the Mine, heavy mineral sands 

are mined using open-cast strip-mining methods. Ore is processed at on-site Primary Concentration 

Plants (PCP West and PCP East) to produce a Heavy Mineral Concentrate (HMC), which is pumped 

to the Secondary Concentration Plant (SCP) also located at the Mine. Waste (or residue) products 

from primary processing at the PCPs include sand tailings (coarser material) and (finer) residue, called 

fines. Sand tailings are backfilled into the mining void(s), and/or utilised to build Residue Storage 

Facility (RSF) walls (to contain fines) and/or, if necessary, used as fill material for civil works (i.e. 

internal haul road construction) within the approved Mining Right (MR) boundary, authorised mining 

area and in accordance with approved Environmental Management Programmes (EMPrs).  

As tailings are defined as waste (and as residue) in terms of the National Environmental Management: 

Waste Act 59 of 2008 (NEM:WA), listed waste management activities associated with tailings handling 

and disposal must be authorised prior to commencement (i.e. Environmental Authorisation [EA] 

through an Environmental Impact Assessment [EIA] process), and the design (especially containment 

/ liner requirements associated with disposal) requirements informed by the Regulations Regarding 

the Planning and Management of Residue Stockpiles and Residue Deposits (GN R632 of 2015) and 

the National Norms & Standards for Disposal of Waste to Landfill (GN R636 of 2013) promulgated in 

terms of NEM:WA. 

Tronox is authorised to backfill sand tailings into the mining void(s), utilise sand tailings to build RSF 

walls (to contain fines), use sand tailings as fill material for civil works (i.e. internal haul road 

construction) and as cover material for radioactive domestic waste sites (gypsum waste backfilled in 

mined out pits) at the Mine, within the approved MR boundary, and in accordance with approved 

Environmental Management Programmes (EMPrs). Although Tronox’s existing tailings waste 

management approvals pre-date GN R632 of 2015, this legislation, including the requirements for 

waste risk assessment, would be applicable to future expansion projects involving these activities. 

However, if tailings are excluded from the definition of waste, based on the findings of this Waste Risk 

Assessment and characterisation of the tailings, a risk analysis will not be required for each future 

expansion project involving these beneficial activities. 

A Waste Classification Study undertaken in June 2020 classified a sample of tailings from the East 

Mine, referred to as East Orange Feldspathic Sand (EOFS) tailings. A Waste Classification Study 

undertaken in January 2017 (based on a sample taken in 2015) classified a sample of tailings from 

the West Mine, referred to as West Red Aeolian Sand (WRAS) tailings. These studies found that the 

tailings from both the East and West Mine are classified as a Type 4 waste which, according to GN 

R636 of 2013, and in the absence of a risk based approach to the design of the facility, requires a 

Class D containment liner to be installed prior to disposal / backfilling (see Section 4). 

Consequently, Tronox appointed SRK Consulting (South Africa) (Pty) Ltd (SRK) to apply for the 

exclusion of the tailings waste stream generated at the Mine from the NEM:WA definition of waste, 

motivated through compilation of a Waste Risk Assessment (WRA) (and Waste Management Plan 

[WMP]), in terms of the Regulations Regarding the Exclusion of a Waste Stream or a Portion of a 

Waste Stream from the Definition of Waste (GN R715 of 2018). Should the application to exclude 

tailings from the definition of waste be approved, Tronox will not be required to obtain a Waste 

Management Licence (WML) nor install a Class D containment liner for the handling (including 
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disposal) of tailings residue for future (currently unauthorised) projects, e.g. at future Mine expansion 

areas. 

This WRA describes the beneficial uses of tailings (storage, material handling and backfilling) at the 

Mine, assesses the risk of all activities associated with the beneficial uses of the tailings (existing and 

future activities at the Mine) vis-à-vis a commercially available alternative product, to the biophysical 

and social (sensitive receptors) environment and recommends control measures to mitigate / manage 

identified risks. The risk of utilising tailings for backfilling is compared to using sand for backfilling, as 

sand (or similar product commercially available in sufficient bulk) would (hypothetically) need to be 

utilised to backfill the pits if tailings could not be used.  

1.2 Regulations Regarding the Exclusion of a Waste Stream or a Portion 
of a Waste Stream from the Definition of Waste  

In terms of GN 715 of 2018 a WRA and WMP must accompany an application to exclude a waste 

stream from the definition of waste. The WRA must include the following: 

• Provide information that is facility-based (Section 3); 

• Describe the source of the waste (Section 4.2); 

• Describe the intended uses of the excluded waste (Section 3 and Section 7.2); 

• Describe the methodology used to assess the hazardous characteristics of the waste that is to be 

excluded (Section 4.1); 

• Identify potential risks relating to all the activities associated with the intended beneficial use of 

the excluded waste (Section 6.2); and 

• Identify mitigation measures that can be used to manage the risks (Section 7.1). 

• The WMP must include the following: 

• A Material Safety Data Sheet (MSDS) which complies with the requirements of SANS 10234, 

where the waste material is classified as hazardous (Appendix C); 

• Permitted uses for which the waste material may be used (Section 7.2); and 

• A mechanism to record the amount of waste distributed to specific users for a permitted use; 

including the number of enterprises established or supported and the extent to which previously 

disadvantaged individuals have been supported. 

• The Minister may exclude a waste stream or a portion of a waste stream, from the definition of 

waste for the purposes of beneficial use, provided that: 

• The application demonstrates that the waste is being, has been or will be used for a beneficial 

purpose either locally or internationally; 

• The applicant undertakes a WRA (Section 6) and submits a WMP (Section 7) demonstrating that 

the intended beneficial use of the excluded waste can be managed in such a way as to ensure 

that the beneficial use will not result in significant adverse impacts on the environment; and 

• The WMP accompanies any delivery of the excluded waste to the user. 

1.3 Purpose of the Report 

The WRA Report assesses the significance of potential risks associated with the beneficial uses of the 

tailings. The WMP documents the management and monitoring measures that need to be 



SRK Consulting: 566793: Tronox Risk Assessment and Management Plan Page 3 

ELSL/lawm/dalc 566793_Tronox Waste Risk Assessment and Waste Management Plan_20210624 July 2021 

implemented (associated with the beneficial use of the tailings) to ensure that impacts are 

appropriately mitigated. 

More specifically, the objectives of this WRA Report are to: 

• Demonstrate that the tailings are being used for beneficial purposes by describing how tailings are 

used (Section 3) and the benefits of using tailings (Section 8); 

• Assess if the tailings can be backfilled (or used in other beneficial ways) without significant adverse 

risks and impacts, compared to backfilling with a commercially available, alternative bulk product, 

such as general fill sand; 

• Identify environmental mitigation measures to address the risks assessed; and 

• Motivate and inform the Department of Forestry Fisheries and Environment (DFFE) decision 

(whether) to exclude the waste stream (tailings) from the definition of waste. 

Tronox is currently obliged to dispose (backfill) and store tailings in accordance with GN R632 of 2015 

and to undertake a risk analysis for every future expansion project involving backfilling and storage of 

tailings. However, if tailings are excluded from the definition of waste, based on the findings of this 

WRA and characterisations of the tailings, a risk analysis will not be required for each future expansion 

project involving the disposal and storage of tailings at the Mine. 

1.4 Assumptions and Limitations 

As is standard practice, the report is based on a number of assumptions and is subject to certain 

limitations.  These are as follows: 

• Information provided by Tronox, other consultants and specialists is assumed to be accurate and 

correct;  

• SRK’s assessment of the significance of impacts of the beneficial uses of the tailings on the 

affected environment has been based on the assumption that the activities associated with the 

beneficial use of the tailings (backfilling, RSF wall construction and internal road building) can take 

place anywhere within the existing active mining areas as well as future expansion areas at the 

Mine; 

• General fill sand (or similar commercially available bulk substitute) has similar physical properties 

to tailings. This WRA has therefore comparatively assessed the risks posed by general fill sand to 

tailings. General fill sand is, however, a hypothetical comparator since importing sand (or similar) 

for backfilling and RSF wall construction would render mining uneconomic; 

• The WRA describes existing authorised activities and proposed modifications (associated with 

tailings management) which are the subject of EIA processes (not yet authorised). The WRA 

therefore assesses the risk of activities associated with the beneficial uses of tailings associated 

with current and future, currently unknown expansions; 

• Tronox will in good faith implement the agreed mitigation measures identified in this report. To this 

end it is assumed that Tronox will commit sufficient resources and employ suitably qualified 

personnel; 

• A MSDS for the East Mine tailings is included in Appendix C. No MSDS has been compiled for the 

West Mine tailings as the mineralogy (and MSDS) is comparable to that of the East Mine tailings 

and would not change the findings of this Risk Assessment; 
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• The WRA does not assess the risk of all mining activities, but rather the risk of the beneficial uses 

of tailings at the Mine; therefore the risks associated with using tailings (compared to the use of 

general fill sand) for backfilling and other beneficial uses have been assessed; and   

• Tronox estimates that for future projects approximately 94% of tailings will be utilised for the 

purpose of backfilling the pits for rehabilitation, 5% for the construction of RSF walls and less than 

1% for internal road building and cover for stockpiles. 

1.5 Structure of this Report 

This report discusses the method to assess the risk of the beneficial use of tailings, presents a 

description of the activities associated with the beneficial use of tailings at the Mine, describes the 

characteristics of the tailings (toxicity potential given physical and chemical characteristics), describes 

the environmental baseline, and assesses the potential risks/impacts of the beneficial use of tailings 

before concluding the report with a WMP to manage the risk of tailings and a set of pertinent findings 

of the WRA. The report consists of the following sections: 

Section 1: Introduction 

Provides an introduction and background to activities currently undertaken at the Mine, the process to 

apply to exclude a waste stream from the definition of waste and outlines the purpose of this document 

and the assumptions and limitations applicable to the study. 

Section 2: Waste Risk Assessment Methodology 

Provides a brief summary of the steps/method to assess the risks of the beneficial use of tailings. 

Section 3: Description of Activities Associated with Beneficial Uses of Tailings 

Describes the location, current status of activities and future proposed activities associated with the 

beneficial use of tailings at the Mine. 

Section 4: Waste Classification of Tailings 

Describes the method used to classify tailings and the results of the Waste Classification Study. 

Section 5: Description of the Affected Environment 

Describes the biophysical characteristics of the affected environment (and sensitive anthropogenic 

and environmental receptors) against which potential project risks/impacts are assessed. 

Section 6: Waste Risk Assessment 

Describes and assesses the potential risks/impacts of the project utilising the impact assessment 

methodology provided by DFFE in their WRA template (Appendix A). 

Section 7: Waste Management Plan 

Describes actions that must be implemented to avoid or reduce risks associated with the beneficial 

use of tailings (predominantly backfilling). 

Section 8: Motivation for the Beneficial Use of Tailings 

Describes the benefits of using tailings and the environmental costs if sand were to be used instead 

of tailings to backfill the pits. 

Section 9: Legal Implications of Exclusion of Tailings as Waste  

Outlines the legislative requirements that will be applicable if tailings are excluded from the definition 

of waste, and those that will no longer apply. 

Section 10: Conclusions and Recommendations 
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Provides a summary of the key findings and conclusion of the WRA. 

This WRA Report has been prepared in accordance with Section 8 and 9 of the Regulations Regarding 

the Exclusion of a Waste Stream or a Portion of a Waste Stream from the Definition of Waste, 

published under NEM:WA.  
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2 Waste Risk Assessment Methodology 
The risk1 of tailings adversely affecting people or the environment, is a function of: 

• The chemical composition of tailings (the source2 of the waste); 

• The nature and presence of impact pathways3; and 

• Exposure to anthropogenic or ecological receptors4 that could be impacted.  

Therefore, the risks of tailings resulting in adverse impacts is dependent on not only the chemical 

composition of the tailings, but also on the hydrogeological pathway/environment (groundwater flow 

directions, groundwater quality, water table depth), prevailing wind and air quality (also potential 

pathways) as well as the ecological and social environment (anthropogenic or ecological receptors).  

This WRA therefore assesses the hazardous characteristics of the tailings based on the physical and 

chemical composition of the tailings (see Section 4), describes impact pathways (Section 5.1 and 5.3) 

and describes the affected biophysical and social environment (sensitive receptors- Section 5.3.3 and 

5.5) at the Mine. Based on the characteristics of the waste and the nature of the receiving environment, 

risks are identified (associated with the beneficial uses of the tailings) and the significance of the risk is 

assessed based on the risk rating methodology as provided in the DFFE Risk Assessment template (see 

Section 6.1). 

In order to demonstrate if tailings waste is being used / will be used for a beneficial purpose, this WRA 

has compared tailings to general fill sand, that would (hypothetically) need to be utilised to backfill the pits 

and for the construction of the RSF walls and internal roads, if tailings could not be utilised.  

3 Description of Activities Associated with Beneficial 
Uses of Tailings  

3.1 Introduction 

This section describes current and future activities associated with the beneficial uses of tailings at the 

Mine and is drawn from existing EIAs and EMPrs for the existing Mine area, and is at times reproduced 

verbatim.  These source documents include: 

• Draft EIA Report for Modified Namakwa Sands (EOFS) Project Residue Disposal Plan (SRK, 

2021); 

• Final EIA Report for West Mine Slimes Dam 6 and Associated Infrastructure, Namakwa Sands 

(SRK, 2017a); and 

• Final EIA Report for the Expansion of the Active Mining Area to Include the Areas Known as “Die 

Kom” and “Grouwduin-se-Kop” at Tronox Namakwa Sands, Western Cape (ENVASS, 2020). 

Tailings are used, and are proposed to be continued to be used, for backfilling mined-out areas, RSF 

wall construction and internal road building. Backfilling with tailings takes place in various areas within 

the Current Mining Approval Area (see Figure 3-2), to facilitate landscape profiling and progressive 

rehabilitation of the Mine. Tronox proposes to use tailings as cover material for domestic waste sites 

 
1 1 A risk is defined as the chance (low, medium, high) that a hazard will cause harm to people or the environment (in this 

instance as a result of the beneficial use of tailings). 
2 The source of the pollution  or hazard. Risk sources are fundamental drivers that cause risks in a project. 
3 The pathway of an environmental change (e.g. introduced by a pollutant or a change in landscape character) from the source 
into the environment, and to a receptor. 
4 Anthropogenic or ecological resources that could be exposed to social and or environmental changes (e.g. introduced by a 

pollutant or a change in landscape character) 
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and radioactive stockpiles at the Mine. Tronox proposes to expand current mining activities within the 

MR boundary to Grouwduin-se-Kop and Die Kom (see Figure 3-2) , and to construct a new RSF (RSF 

6), overburden stockpile and two STFs. The existing and proposed future activities associated with the 

management of tailings, is described in more detail in the sections that follow. 

3.2 Locality 

The Mine is located at Brand se Baai which lies in the magisterial district of Vanrhynsdorp.  The site 

(the Mine area) is ~63 km north west of Lutzville by road on the R363 (see Figure 3-1).  Tronox has 

extracted heavy mineral sands at the Mine since 1994. Heavy mineral sands are mined using open-

cast strip-mining methods at two locations at the Mine, namely the East Mine and West Mine, in 

accordance with approved EMPrs within an authorised mining area (see Figure 3-1).  
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Figure 3-1: Namakwa Sands Mine location map 
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Figure 3-2: Current infrastructure and areas under application for mine expansion (Die Kom and Grouwduin-se-Kop) 
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3.3 Description of Activities at the Mine 

The East Mine is currently a shallow mine, where mining of only the top Red Aeolian Sand (RAS) layer 

occurs; however, Tronox are authorised to also mine (and therefore backfill) the deeper OFS material 

at the East Mine. Mined material (sand ore) from the East Mine is processed at PCP East to produce 

a HMC. Waste products from PCP East include sand tailings (coarser material) and (finer) residue 

called fines. Sand tailings are backfilled into the mining void(s), and slurried residue is disposed of in 

RSFs. 

The West Mine is an open-cast conventional strip-mining operation, with primary mineral processing 

at the PCP West. The HMC produced at PCP West is slurried and pumped from to the SCP which is 

also located at the Mine. Tailings produced at the PCP West and SCP are returned to the West Mine.  

In emergency circumstances (if the conveyor system breaks down and / or if haul trucks are not 

immediately available to be loaded) tailings are temporarily stockpiled.  

Once a mined-out area is backfilled and / or domestic waste site covered (“capped”) with tailings, 

Tronox will (is) profile / shape the areas to blend in with the natural topography of the area, previously 

harvested topsoil is / will be spread over it and windbreaks are / will be installed to meet rehabilitation 

/ closure objectives.  Once vegetation is sufficiently established and the area is stable, the nets are 

removed.  Backfill depth can range from 1 m up to 8 m deep at the East Mine and up to 35 m at the 

West Mine.5  

Dust is monitored at various dust monitoring points along the Mine boundary (see Figure 3 3). 

Tronox uses tailings as cover material for radioactive domestic waste sites (gypsum waste backfilled 

in mined out pits) at the Mine. 

 

   

 
5 Tronox has applied to modify the current method of residue storage and disposal (EIA is currently underway). 
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Figure 3-3: Dust monitoring locations 
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4 Waste Classification of Tailings 

4.1 Methodology to Characterise Tailings  

A summary of the methodology to characterise tailings is provided in this section, followed by a more 

detailed description in subsequent sections. 

4.1.1 Waste Sampling 

In September 2015 a sample of the tailings from the West Mine was collected by SRK as part of an 

EIA for a fines disposal facility (Slimes Dam 6 project). 

A sample of tailings from the East Mine was supplied to SRK by Tronox following preparation of a bulk 

OFS sample on a test desliming rig. The sample was prepared to represent the conditions under which 

the material would be generated during normal operating conditions.   In addition, a reference sample 

of local soil (non-ore material) was collected for comparison.  

The samples were couriered to SRK where they were inspected, logged, homogenised prior to being 

split into the different laboratory aliquots.   

4.1.2 Laboratory Analyses 

Samples required for the classification of the waste in terms of GN 635 were submitted to SANAS 

accredited Exova Jones Environmental Forensics in Somerset West. The Acid-Base-Accounting 

(ABA) and mineralogical analyses were performed by SANAS accredited M&L Laboratory Services in 

Johannesburg.  

4.1.2.1 Total and Leachable Concentrations 

As defined in the Norms and Standards (GN 635), sub regulation 5(2a), wastes which will not be 

disposed of with putrescible waste (that contains organic matter capable of being decomposed by 

microorganisms) are to be leached in accordance with the Australian Standard Leaching Procedure 

(AS 4439.1, AS 4439.2 and AS 4439.3) using reagent water.  

The total concentrations were conducted on aqua regia digests of dried and ground solid samples 

refluxed at 112.5°C and analysed by means of Inductively Coupled Plasma - Optical Emission 

Spectrometry. 

4.1.2.2 Acid-Base Accounting 

The ABA test involves laboratory procedures that evaluate the balance between acid generation 

processes (oxidation of sulfide minerals) and acid neutralising processes (dissolution of alkaline 

carbonates, displacement of exchangeable bases, and weathering of silicates). The values arising 

from the ABA are referred to as the Total Acid Potential (TAP) and the neutralisation potential (NP), 

respectively.  

The TAP is calculated using the total sulfur content of the sample, where sulfide-sulfur is the only 

significant form of sulfur present. This calculation assumes that all of the sulfur measured in the sample 

occurs as pyrite (FeS2) and that the pyrite reacts under oxidising conditions to generate acid. 

By convention, the TAP is expressed as kg CaCO3/t to enable comparison with the NP and is 

calculated using the following formula: TAP (kg CaCO3/t) = (total %S) x 31.25. 

The use of the total sulfur to estimate the TAP is a conservative approach because some sulfur may 

occur in forms other than pyrite. Some sulfate-sulfur (e.g. gypsum) and native sulfur are non-acid 

generating sulfur forms, while other sulfate salts (e.g. jarosite) are acid generating. 
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The acid formed will react with acid neutralising minerals contained within the waste material to some 

extent. This inherent acid neutralisation is quantified in terms of the NP and was determined using the 

Modified Sobek method. This method involves the addition of a known amount of standardised 

hydrochloric acid (HCl) to an accurately weighed sample, allowing the sample time to react, and then 

titrated to pH 7.0 with standardised sodium hydroxide (NaOH) to determine the amount of unreacted 

HCl. The amount of acid consumed by reaction with the sample is then calculated and expressed in 

the same units as the TAP (kg CaCO3/t). 

The net-neutralisation potential (NNP) is a theoretical calculation commonly used to indicate if a 

material has the potential to produce acid. It represents the balance between the capacity of a sample 

to generate acid (TAP) and its capacity to neutralise acid (NP). The NNP is also expressed in units of 

kg CaCO3/t and is calculated as follows: 

NNP = TAP – NP 

If the TAP is less than the NP then the NNP is negative, which indicates that the sample may have 

sufficient NP to prevent acid generation. Conversely, if the TAP exceeds the NP then the NNP is 

positive, which indicates that the material may be acid generating. 

The NP/TAP ratio is referred to as the Neutralisation Potential Ratio (NPR) and is used as a means of 

assessing the risk of acid generation from mine waste materials. A NPR <1 indicates potential acid 

generating material, and a NPR >1 indicates a NP exceeding TAP. Generally, a NPR of >3 indicates 

that there is a high probability that the material is not acid generating. 

4.1.2.3 X-Ray Diffraction 

The representative sample was milled in a tungsten carbide vessel and prepared according to the 

standardized PANalytical backloading system, which provides nearly random distribution of the 

particles. 

The sample was analysed using a PANalytical X’Pert Pro powder diffractometer in θ - θ configuration 

with an X’Celerator detector and variable divergence and receiving slits with Fe filtered Co-Kα radiation 

(λ=1.789Å). The phases were identified using X’Pert Highscore plus software. 

The relative phase amounts (weight %) were estimated using the Rietveld method (Autoquan 

Program). Amorphous phases, if present, were not taken into consideration in the quantification.  

4.2 Waste Classification Results 

4.2.1 Whole Rock Geochemistry 

Elemental composition was carried out to identify the metals and metalloids in the tailings. The purpose 

of these analyses is to quantify the total metal content of the material, and thereby determine the 

enrichment of potentially environmentally sensitive elements. It must be noted that the presence of a 

potential element of concern does not necessarily indicate a potential impact on the receiving 

environment; however, it does indicate where to focus to assess potential metal mobility. 

One measure of enrichment of elements in the samples is the Geochemical Abundance Index (GAI). 

The GAI compares the actual concentration of an element in a sample with the median abundance for 

that element in the most relevant media (such as crustal abundance, soils or a particular rock type). 

The main purpose of the GAI is to provide an indication of any elemental enrichment that may be of 

environmental importance. The results of the total analysis were compared to the average crustal 

abundance data of (Bowen, 1979) and (Berkman, 1976) and (Kabata-Pendias, 2001) for Boron. 

The GAI is calculated from the following formula: 
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𝐺𝐴𝐼 = log2( 𝐶𝑛
1.5 ∗  𝐵𝑛⁄ ) 

Where Cn is the concentration of the element in the sample and Bn is the crustal abundance of that 

element. The GAI values are truncated to integer increments 0 through to 6. A GAI of 0 indicates the 

element is present at a concentration similar to, or less than, the median abundance and a GAI of 6 

indicates approximately a 100-fold or greater enrichment above median abundance. As a general 

guide, a GAI of 3 or above is considered significant, and such enrichment may warrant further 

examination to understand whether the concentrations present are mobile and, as such, represent a 

risk if leached into either surface water or groundwater. 

The elemental composition and corresponding GAI values compared to global median soil values for 

the EOFS tailings is given in Table 4-1: . None of the determinands analysed is enriched in the 

tailings relative to the average crustal abundance. 

Table 4-1: Trace element composition and GAI for the EOFS tailings 

 Element Global Soil Median Tailings 

  mg/kg Conc. mg/kg GAI 

Antimony 5 <1 0 

Arsenic 6 0.6 0 

Barium 500 10 0 

Cadmium 0.35 <0.1 0 

Chromium 70 89.1 0 

Cobalt 8 1.4 0 

Copper 30 6 0 

Lead 35 6 0 

Manganese 1000 57 0 

Mercury 0.06 <0.1 0 

Molybdenum 2 0.3 0 

Nickel 50 3.9 0 

Selenium 0.4 <1 0 

Vanadium 90 16 0 

Boron 15 3.8 0 

Zinc 90 18 0 

4.2.2 Mineralogical Composition 

The results of the X-Ray Diffraction (XRD) analysis of the EOFS tailings is presented in Table 4-2. 

These results confirm that the major mineral phase present in the tailings are quartz and feldspars 

(microcline and plagioclase) as expected for a feldspathic sand. Halite is also identified as being 

present, although this reflects the use of seawater in the mineral separation process and is not likely 

to be present in the ore itself.  

No minerals were identified which are commonly known to be chemically reactive or prone to oxidation 

and generation of acidic leachate. The only phase identified in the tailings samples which is associated 

with saline leachate is halite (sea salt).  However, as the EC of the tailing materials is very low, it is 

inferred that halite is not present in backfilled tailings, although it is reported in the mineralogical results 

as it is formed during the drying of the residual sea water saturated sample as part of the laboratory 

preparation procedure for XRD analyses (drying at 110°C).   

The mineralogical analyses confirm that the EOFS tailings material comprises of a relatively inert 

mineral assemblage. 
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Table 4-2: Results of the XRD analysis of EOFS tailings 

Sample ID Ideal formula6 Tailings  

Halite NaCl 1.22 

Microcline KAlSi3O8 1.78 

Plagioclase (Na,Ca)(Si,Al)4O8 2.28 

Quartz SiO2 94.72 

4.2.3 Geochemical Reactivity 

The EOFS tailings have been assessed in terms of the geochemical reactivity (propensity to oxidise 

and give rise to acidic/saline leachate) and in terms of the Regulation 7(2) of GN 635. 

The geochemical reactivity was assessed by conducting static ABA tests on a sample of the tailings. 

The results of the tests were assessed according to the screening criteria prescribed by the Prediction 

Manual for Drainage Chemistry from Sulfidic Geological Materials  (MEND, 2009).  These 

classifications are based on the Modified Sobek ABA method and consider the NP/AP ratio, also called 

the NPR.  

The criteria indicate the potential for Acid Rock Drainage (ARD), and are based on NP/AP ratios as 

follows: 

• NP/AP < 1: Potentially Acid Generating (PAG); 

• 1 < NP/AP < 2: Uncertain. Assuming no errors in the prediction of effective AP and NP, the 

maximum NPR capable of generating ARD will be between 1 and 2. The classification of tests 

with NPR between 1 and 2 may remain uncertain until the NPR is refined by kinetic test; and 

• NP/AP > 2: Non-acid forming (NAF). 

Sulfide-sulfur is the primary source of acid, acidity and potentially deleterious elemental species 

(including mobilisation thereof in an acidic environment) in the drainage from the mining wastes. The 

total sulfur concentration has been corrected for the concentration of sulfate -sulfur reported in the 

leachate analyses, with the concentration of sulfide-sulfur being calculated by difference.  The TAP 

has been calculated using the concentration of sulfide-sulfur. 

The ABA analysis indicates the relative proportions of acid generating (TAP) and acid neutralising 

(NP) components of a sample. The results of the ABA tests are given in Table 4-3.   

Table 4-3: Results of the ABA analysis of EOFS tailings 

Sample ID 
Total S 

(%) 
Sulfate S 
(%) 

Sulfide S 
(%) 

TAP 
CaCO3 
kg/t 

NP 
CaCO3 kg/t 

NNP 
CaCO3 kg/t 

NPR 

Tailings 0.04 0.02 0.02 0.49 2.12 1.63 4.290 

The neutralisation potential of the tailings material has been measured at 2.12 kg CaCO3/t, resulting 

in a NNP of 1.63 CaCO3/t and a NPR of 4.29 for the tailings material.   

Based on the NPR of >4 for tailings (i.e. the NP is > 4 times the AP), the EOFS tailings material is 

classified as non-acid forming.   

 
6 The ideal formula represents the composition of the ideal or “pure phase” mineral, actual minerals usually have various 

degrees of ionic substitutions or minor amounts of other elements in them depending on the conditions of formation. 
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4.2.4 Waste Assessment (Norms and Standards [GN 635]) 

In terms of Regulation 7(2) of GN 635, the potential level of risk associated with disposal or 

downstream use of wastes must be assessed by following the prescribed and appropriate leach test 

procedures.  

The procedures require the determination of both the Total Concentration (TC in mg/kg) and Leachable 

Concentration (LC in mg/L) of a particular contaminant in a waste, assessed against the Total 

Concentration Thresholds (TCT) and the Leachable Concentration Thresholds (LCT) for particular 

contaminants in a waste. Various threshold levels for the TCT (TCT0, TCT1, TCT2) and LCT (LCT0, 

LCT1, LCT2 and LCT3) are provided which, in combination, determine the Risk Profile and 

corresponding waste types as set out below.  

• Type 4 Waste: wastes with all determinand concentrations below the LCT0 and TCT0 values; 

• Type 3 Waste: wastes with any determinand concentration above the LCT0 but below the LCT1 

value and all determinand concentrations below the TCT1 values; 

• Type 2 Waste: wastes with any determinand concentration above the LCT1 but below the LCT2 

values, and all determinand concentrations below the TCT1 values; 

• Type 1 Waste: wastes with any determinand concentration above the LCT2 but below the LCT3 

values, or above the TCT1 but below the TCT2 values; and 

• Type 0 Waste: wastes with any determinand concentration above the LCT3 or TCT2 values. 

The waste type (Type 1 to 4) determined by the tests methodology described above is aligned with a 

set of minimum basal containment (liner) systems detailed in the GN 636 National Norms & Standards 

for Disposal of Waste to Landfill to four landfill Classes. These landfill Classes (Class A, B, C and D) 

correspond to waste Types 1 to 4. Type 0 waste is not allowed to be disposed to landfill, it must be re-

treated and reassessed. Type 4 waste has the lowest risk profile of the five waste types. 

The abridged results of the total and leachate analyses of the tailings samples (East and West Mine) 

are shown in Table 4-4 with the corresponding TCT and LCT levels. No target organic compounds 

were detected in either the total or leachate analyses. The unabridged analytical certificates (including 

the fines and background soils) are appended in Appendix D. 

The results of the tailings analyses show that: 

• The total concentrations of all determinands are below the respective TCT0 threshold 

concentrations; and 

• The leachate concentrations of all determinands are below the respective LCT0 threshold 

concentrations. 

The leachate concentrations for all these determinands are below the LCT0 thresholds (indicating a 

Type 4 waste), which are linked to the South African drinking water standards. The leachate 

concentration data therefore indicates that the leachate is unlikely to pose an unacceptable risk to 

human health through ingestion of groundwater.  

The leachate concentrations are consistent with the results of the mineralogical analyses and 

geological environment, indicative of geochemically stable residual minerals. 

Based on the results of the total and leachate concentrations reported, the tailings from both the East 

and West Mine are classified as a Type 4 Waste, which according to the Minimum Requirements for 

Waste Disposal to Landfill, requires a Class D liner to be installed prior to disposal. The natural soil 

sample (which includes a normal proportion of clay or “fines” fraction also classifies as a Type 4 Waste. 
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Table 4-4: Abridged total and leachate concentration results (all data in mg/kg) 

Element 

EOFS Tailings WRAS Tailings Background 
LCT0 
mg/l 

LCT1 
mg/l 

TCT0 
mg/kg 

TCT1 
mg/kg 

TC LC TC LC TC LC 

Antimony, Sb <1.00 <0.002 1 <0.002 <1 <0.002 0.02 1 10 75 

Arsenic, As 0.6 0.004 4 0.0026 1.7 0.0039 0.01 0.5 5.8 500 

Barium, Ba 10 0.013 11 <0.003 37 0.027 0.7 35 63 6 250 

Boron, B 3.8 0.064 5.1 0.052 18.3 0.125 0.5 25 150 15 000 

Cadmium, Cd <0.10 <0.001 <0.1 <0.0005 <0.1 <0.0005 0.003 0.15 7.5 260 

Chromium 
(total) 

89.1 0.002 57.6 <0.0015 170.3 0.0037 0.05 2.5 46 000 800 000 

Chromium (VI) <0.30 <0.006 0.3 <0.006 <0.3 <0.006 0.05 2.5 6.5 500 

Cobalt, Co 1.4 <0.002 3.2 <0.002 6.8 <0.002 0.5 25 50 5 000 

Copper, Cu 6 0.02 1 <0.007 3 <0.007 2 100 16 19 500 

Lead, Pb 6 <0.005 5 <0.005 <5 <0.005 0.01 0.5 20 1 900 

Manganese, Mn 57 0.038 103 <0.002 290 0.025 0.5 25 1 000 25 000 

Mercury, Hg <0.10 <0.001 0.1 <0.001 <0.1 <0.001 0.01 0.3 0.93 160 

Molybdenum, 
Mo 

0.3 <0.002 0.1 <0.002 <0.1 <0.002 0.07 3.5 40 1 000 

Nickel, Ni 3.9 <0.002 8.9 <0.002 16 <0.002 0.07 3.5 91 10 600 

Selenium, Se <1.00 <0.003 1 <0.003 <1 <0.003 0.01 0.5 10 50 

Vanadium, V 16 0.002 46 0.0805 67 0.0028 0.2 10 150 2 680 

Zinc, Zn 18 0.158 11 <0.003 21 0.009 5 250 240 160 000 

TDS   437 - 235   168 1 000 12 500 - - 

Chloride, Cl   206.5 - 103.6   52.4 300 15 000 - - 

Sulfate, SO4   36.3 - 17.26   20.6 250 12 500 - - 

Nitrate as N   <0.05 - < 0.05   0.08 11 550 - - 

Fluoride, F 0.6 <0.30 < 0.3 < 0.3 1.3 < 0.3 1.5 75 100 10 000 

Cyanide, CN <0.50 <0.01 < 0.5 < 0.01 < 0.5 < 0.01 0.07 3.5 14 10 500 

5 Description of the Affected Environment 
This chapter presents an overview of the biophysical environment in which the waste management 

activities are located (i.e. where tailings are backfilled and used) to:  

• Understand the general sensitivity of and pressures on the affected environment; 

• Inform the identification of potential risks and impacts associated with beneficial use of tailings; and  

• Start conceptualising practical mitigation measures.  
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5.1 Wind and Air Quality 

The Namakwa Sands Mine is located in a very remote part of the Western Cape, with no formal villages 

or settlements near the Mine. However, the following sensitive receptors could potentially be affected 

(deterioration of human health and / or nuisance impacts) by wind-blown dust from backfilling with 

tailings: 

• Recreational users of Brand se Baai camp site, which is located immediately west of the Mine; 

• The Cawood Saltworks located ~4 km northwest of the Mine;  

• The Joetsies Guesthouse located ~3 km east of the East Mine; and 

• The surrounding natural environment.  

Cawood Saltworks is a particularly sensitive receptor because of the potential negative impact that 

dust can have on the formation of salt crystals (SRK, 2021). 

The surrounding area is characterised by strong coastal winds and an arid climate. Background 

regional air quality is largely unaffected by man-made influence (aside from the Mine) with the main 

sources of particulates including dust from agriculture activities (livestock), traffic on dirt roads, 

infrequent vegetation burning and, as one moves inland and closer to centres of urbanisation, from 

the burning of biomass for fuel purposes (SRK, 2014). 

Opencast mining activities (and associated backfilling activities) contribute to localised elevated levels 

of respirable dust. Airborne dust levels in the immediate vicinity of the Mine are directly dependent on 

the intensity of construction and mining activities i.e. an increase in dust level occurs when the intensity 

and frequency of construction and mining activities increase, as well as the proximity of activities to 

sensitive receptors (SRK, 2014).  In terms of GN R 1210 of 2009 (ambient air monitoring), Tronox are 

allowed four annual exceedances of National Air Quality Standards for particulate matter (PM10 – 750 

mg/m3/day) at each specific monitoring location. In terms of GN 827 of 2013 (fall out dust monitoring), 

Tronox are allowed two annual exceedances (PM10 – 1200 mg/m3/day) at each monitoring location 

(not sequential months). 

Namakwa Sands have a dust monitoring network on the boundary of the Mine (Figure 3-3:). Dust 

fallout is measured and reported to the local authority regularly (including explanations for infrequent 

exceedances).  Fence-line exceedances of fallout limits are rare and are responded to timeously. 

Existing dust fallout concentrations are generally lower from April to August and gradually increase 

from September to March. These trends coincide with lower wind speeds and higher rainfall during 

autumn and winter and high wind speeds and lower rainfall during spring and summer (SRK, 2014). 

Occupational exposure (ground level exposure by persons working at the Mine) is regulated by the 

Mine Health and Safety Act No 29 of 1996,  During working hours, working persons exposed at the 

site are expected to primarily work normal shifts (i.e. 8 to 12 hours long, and less than 60 hours per 

week) and be within the age range of the generally accepted working populace (18 - 65 years). These 

receptors are not anticipated to be sensitive receptors by virtue of their limited exposure time and their 

age range (EScience Associates, 2019), in addition to which they are provided with Personal 

Protective Equipment (PPE) where required.  

5.2 Geology  

The Mine area is underlain by unconsolidated and semi-consolidated sediments of Quaternary age. 

These sediments overlie meta-sediments of the Vanrhynsdorp Group, the metamorphic rocks of the 

Namaqualand Metamorphic Complex (NMC), as well as granites and dykes of the Koegel Fontein 

Complex (KFC). An unconformity separates the Vanrhynsdorp Group and NMC (Figure 5-1). 
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Unconsolidated and/or semi-consolidated sediments overlying the basement rock formations at the 

Mine area comprise: 

• Dune deposits; 

• Littoral (shoreline) deposits; 

• Alluvial deposits (associated with the presence of preferential flow paths in the basement); and  

• Wind transported deposits. 

The thickness of the sand deposits is also related to the underlying basement topography and varies 

from 0 to 70 m and decreases in age in a westward direction towards the coast. The stratigraphic 

column of the sedimentary deposits is shown in Table 5-1 and may vary from place to place. 

Table 5-1: Stratigraphic column at Namakwa Sands 

Unit Thickness (m) Description 

Present beaches 

and dunes 

1-50 Between the northern boundary of the approved mining area and 

the Sout River Estuary, a dune field lies along the shoreline.  

Red Aeolian Sand 

(RAS) 

1-3 This material is a dark reddish-brown, medium-grained sand that 

blankets the whole of the area inland of the rocky shore and 

younger dune fields. The sand is derived from the underlying OFS 

in which iron oxides have been leached from the ferro-magnesium 

silicates and / or ilmenite to give it its distinctive colour 

Orange Feldspathic 

Sand (OFS) - 

Upper  

15-25 See Orange Feldspathic Sand- Lower 

Position of hiatus marked by gravel/boulder layer 

Strandline 2 (West) 1-5 This strandline generally lies on bedrock at an elevation of 20 to 

25 mamsl. The sand is generally fine to medium-grained with a 

very high heavy mineral content of 28%. 

Orange Feldspathic 

Sand (OFS) - 

Lower 

15-25 Overlaying the “other” sands is the OFS unit. This is a fine to 

medium-grained, somewhat clayey unit that comprises quartz 

sand with a significant proportion of feldspar and other silicates. 

It is generally a dark yellowish-brown to greenish colour with very 

little sorting. Deposition was in two phases and hence this layer 

is sub-divided into two sub-layers, the upper and lower. The two 

phases of deposition were separated by a period of erosion and 

sea level still-stand at 20 m above the present-day sea level 

during which the western strandline was deposited. Although the 

upper and lower units are very similar in appearance, the heavy 

mineral content of the OFS upper is significantly higher and it 

forms the bulk of the ore reserves in the West Mine, especially at 

lower value cut-offs 

Strandline 1 (East) 1-5 The strandline often has a pebble bed at its base, overlain by fine-

grained yellowish-grey sand with a very high total heavy mineral 

content (average 18%). 

Other sand  This is a collective term used for older, barren sands underlying 

the west ore body. 

Note: Source – GCS (1993a), “Namakwa Sands Limited: Hydrogeological Investigation. Volume II. Hydrogeological Site 
Investigation.”  Reference Number: 92ANS-02. 

The bedrock formations in the Mine area comprise of: 
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• The Vanrhynsdorp Group:  Meta-sediments, which form the unconformity, consist of 

Conglomerate, grit, sandstone, siltstone, shale, mudstone and limestone/dolomite.  These rocks 

are of late Proterozoic/early Paleozoic age (c.1 000 ma – 300 ma); 

• The NMC:  Primarily made up of intrusive rocks of the Bushmanland Terrane.  These intrusive 

rocks form part of the Little Namaqualand Suite (gneiss) and the Spektakel Suite (granites); and 

• The KFC: High-level granite plutons and associated quartz porphyry dykes, syenites with 

associated bostonite dykes, a mafic plug, and several dykes of tholeiitic to alkaline composition 

(Verwoed & de Beer, 2006). 
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Figure 5-1: Bedrock geology 
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5.3 Hydrogeology 

5.3.1 Aquifers 

Hydrogeological units at the Mine consist of a Primary and Secondary Aquifer.  

The Primary Aquifer comprises of quaternary sediments and has a relatively medium to high hydraulic 

conductivity (K), except at pedocrete (dorbank) lenses. The Primary Aquifer has relatively low yields 

for potential groundwater users in the area, with private borehole yields of <0.5 L/s, noted during a 

previous hydrocensus. Groundwater levels are deep (> 40 mbgl at the East Mine - SRK, 2019).  

The Secondary Aquifer (i.e. the fractured aquifer) comprises the Vanrhynsdorp Group and NMC 

bedrock with a relatively low hydraulic conductivity. An unconformity separates the Vanrhynsdorp 

Group and NMC (see Figure 5-1). The contact zone in the vicinity of the unconformity may form a 

preferential pathway of leachate towards the Sout River, due to the likelihood of fractures and 

associated higher local hydraulic conductivity values. Deep groundwater levels (>40 mbgl) dominate, 

groundwater users therefore target the Secondary Aquifer for abstractions. The Secondary Aquifer 

generally has low to medium yields which range from 0.1 to 0.5 L/s (DWAF, 2004), however targeted 

fractures (comprising of the NMC meta-sediments) have higher yields ranging from 0.5 to 2.0 L/s 

(DWAF, 2004).  

Groundwater quality in the Primary and Secondary Aquifer is poor (mean EC of 600 to 1000 mS/m) 

which significantly exceeds potable water standards (150 mS/m). The poor water quality, low yields 

and deeper water levels result in limited saturation thickness as well as non-potable water in the 

Primary Aquifer; consequently, private groundwater users are less reliant on the Primary Aquifer as a 

source of water. 

5.3.2 Groundwater Levels and Flow Directions 

Regionally, the water table contours mimic topography (i.e. higher lying terrain has elevated 

groundwater levels and vice versa). Groundwater levels vary between 1 and 414 mamsl between the 

coastline and hills in the east respectively. Shallow groundwater levels are present near the coastline 

and river channels. Although shallow, most of the subsequent drainage takes place a few metres below 

the riverbeds. It is therefore assumed that the direct groundwater baseflow contribution to flow in the 

rivers is minimal. This is common in a semi-arid region with low rainfall and high evaporation. 

Groundwater migrates from the East Mine in a north-westerly direction towards the Sout River as well 

as a north-easterly direction towards the Groot Goeraap (SRK, 2020). 

At the West Mine, groundwater will flow towards the coast (c.29%) and the surrounding rivers (c.21% 

towards the Sout River, Klein and Groot Goerap Rivers) (SRK, 2020b). 

It is assumed that hydraulic groundwater-surface water interaction only occurs during flooding/surface 

flow conditions (SRK, 2014b). The deeper ground water levels are associated with the quaternary 

catchment divides (shown in grey on Figure 5-1). 

A groundwater divide exists between quaternary catchments F60D and F60E, which runs through the 

middle of the East Mine (Figure 5-1). Groundwater north of the divide flows inland towards the Sout 

River and Groot Goeraap River, whereas groundwater south of the divide flows towards the coast and 

the Sout River (see Figure 5-1).  

It is assumed that hydraulic groundwater-surface water interaction only occurs during flooding/surface 

flow conditions (SRK, 2014b).  
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Figure 5-2: Groundwater elevation, spot water levels and inferred groundwater flow direction
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Figure 5-3: Groundwater electrical conductivity (mS/m) 
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5.3.2.1 Natural Background Groundwater Quality 

The EC of groundwater in the Mine area ranges between c.600 to 1 500 mS/m, with a mean of 

c.1000 mS/m. The highest EC’s in the Mine area are found on the eastern section of East Mine which 

is characterised concentrations ranging from 840 to 1500 mS/m. This may be a result of both 

evapotranspiration, naturally high salt content in the local geology and previous backfill of saline 

material. This area also correlates to the lower hydraulic gradients where groundwater movement will 

be slower than further inland and towards the coast. Further inland from the Mine area, the EC’s 

decrease towards the higher lying terrain further east (Figure 5-3). 

The borehole network datasets indicate that the EC exceeds the drinking water limit of the South 

African National Standard (SANS) 241:2011 (≤170 mS/m) by a considerable margin. According to the 

SANS 241 (2011) guidelines, the groundwater at the Mine is saline and not suitable for potable use. 

The pH of groundwater at the Mine ranges between 6 and 9, with an average of 6.2, indicating slightly 

acidic water quality within the area. 

5.3.2.2 Impact from Tailings Backfill to Groundwater Quality 

The Mine uses seawater (and flocculants) in the processing and concentration plants and, therefore, 

no contaminants (other than saline water) enter groundwater from operations. Leachate quality is 

assumed to be primarily that of seawater (EC of c.5 000 mS/m). Natural background water quality in 

the area has a mean EC of c.1000 mS/m indicating poor water quality. Process water infiltration from 

operations at the Mine has increased EC values of groundwater in a 9 km2 plume at the Mine. During 

operations, process water made up primarily of seawater, is likely to seep from tailings backfill into the 

local groundwater and subsequently increase the salinity of groundwater in the local area (SRK, 

2020(b)). 

East Mine 

Recorded ECs in the East Mine are highly variable, although there has been an overall increase in 

concentrations from less than 1 000 mS/m (pre-mining) to >c.3 000 mS/m, with the higher 

concentrations particularly occurring in boreholes to the north-east (towards the Groot Goeraap River).  

Surrounding private farming boreholes will not be affected by the beneficial uses of tailings (particularly 

backfilling) as the contaminant plume does not extend far beyond the Mining Right Area. The 

contaminant plume is unlikely to impact the Groot Goeraap River as the plume extends below the river 

channel (c.10 mbgl) with a maximum concentration of c.10% of source. However, surface water 

seepage may occur during tailings backfill within c.300 m of the channel (SRK, 2020). 

The contaminant plume may reach up to 5% of the source concentration within a stretch of c.50 m 

along the southern banks of the Sout River. This stretch forms c.5% of the baseflow of the Sout River 

in the area. Thus, the Sout River concentrations could increase by a maximum of 0.0025% of source 

concentration. Assuming leachate to be c.99% seawater in constitution (with an EC of c.5000 mS/m,) 

this contribution to the Sout River baseflow would equate to an insignificant (and undetectable) 

maximum EC increase of c.12.5 mS/m. The main downstream receptor in the Sout River is the 

Cawood Saltworks. This maximum predicted increase in salt load of the Sout River would be within 

the natural salt load variations of the Sout River water and is thus considered to have an insignificant 

impact to Cawood Saltworks (SRK, 2020). 

In terms of total impact to groundwater from tailings backfilling and storage activities proposed at the 

East Mine, the impact is considered to be insignificant (SRK, 2020). 

West Mine 
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Due to the high slimes moisture content, areas below the RSFs in the West Mine area are saturated 

(SRK, 2020(b)). ECs in the West Mine range between c.1 000 mS/m to 5 000 mS/m with the higher 

concentrations particularly occurring in the boreholes located to the north-west (towards the coast).  

Local groundwater is naturally highly saline, with an average background EC of c.1 000 mS/m, 

exceeding drinking water quality standards. The Sout River runs alongside the northern boundary of 

the Mining Right Area near the West Mine. Potential seepage from mine expansion areas at the West 

Mine could lead to elevated salinity concentrations in the river. The Groot Goeraap River receives 

elevated concentrations of groundwater from current mining activities (SRK, 2020b). 

In terms of total impact to groundwater from tailings backfilling activities at the West Mine, the impact 

(of future Mine expansion activities including tailings backfilling) is considered to be of medium 

significance but with the implementation of mitigation measures can be reduced to low significance 

(SRK, 2020b). 

5.3.3 Groundwater Use 

The most recent hydrocensus (surveying boreholes within c.5 km of the Mine area) was conducted by 

SRK in May 2019 and the most recent site visit by hydrogeologists was in August 2020. The Mine and 

its surrounds comprises of an extensive borehole network which includes:  

• Nineteen Tronox monitoring boreholes of which the majority are regularly monitored on a quarterly 

basis from 1993 to 2020; 

• Seven boreholes (4 decant and 3 monitoring) constructed in the 2020 around the new RSF 6 

facility; and 

• Seventy three government boreholes in the area surrounding the Mine, data sourced from the 

National Groundwater Archive (NGA).  

Local receptors were identified during the hydrocensus and field visit, which includes groundwater, 

surface water and surrounding private borehole users (see Section 5.3.3) and the following 

observations were made: 

• Sixteen surrounding private farming boreholes were found on the following neighbouring farms: 

Voorspoed Farm, Graauw Duinen 152, Rietfontein EXT 151, Kalkvlei and Hartebeeste Kom. 

Minimal data was collected from these boreholes as they were either inaccessible or in bad 

condition (collapsed or damaged). However, these farmers are assumed to be less reliant on 

groundwater as Tronox supplies (non-potable) water to their premises as part of an agreement; 

• Groundwater is not suitable for human consumption; however relatively low volumes may be used 

for agricultural purposes (stock watering) in the region. The hydrocensus indicated that only six 

boreholes are used for this purpose near the Mine. These boreholes are all situated upstream of 

the Mine area, and previous studies (SRK, 2019 and SRK 2017b) have indicated that they will not 

be affected by the Mine; 

• The Groot Goeraap and Sout River are the main surface drainage features in the area. Previous 

studies (SRK, 2020) predict that the groundwater level is c.10 m below the Groot Goeraap in the 

north-east and groundwater flows towards the Sout River in the north-west, limiting direct 

groundwater baseflow contamination to these rivers; and  

The Cawood Saltworks (located to the northwest of the TMS Mine) in the Sout River, is identified as a 

groundwater user and receptor. No abstraction data is available for Cawood Saltworks and previous 

salt loads predictions (SRK, 2020) forecast minimal groundwater impact.   
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Figure 5-4: Hydrocensus boreholes
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5.4 Terrestrial Ecology 

The Mine falls within the Succulent Karoo biome exhibiting the highest plant diversity of any arid 

ecosystem in the world (Namakwa District Biodiversity Sector Plan, 2008). This biodiversity is due to 

speciation of an arid-adapted biota brought about by unique climatic conditions and high environmental 

heterogeneity (SANBI, not dated). 

The predominant vegetation type of the region is Namaqualand Strandveld of the Succulent Karoo 

Biome (one of three globally recognised biodiversity hotspots in South Africa). Namaqualand Strandveld 

is widespread and considered Least Threatened on a national basis, typically occurring in a band 

between 1 to 30 km inland, on deep sands. It is used primarily for small stock grazing, and some areas 

have been heavily overgrazed. It is under-conserved in formal conservation areas and is vulnerable to 

future transformation. Plant diversity of this vegetation type is relatively low compared to other 

Namaqualand Succulent Karoo vegetation types (Mucina and Rutherford, 2006).  

Namaqualand Sand Fynbos of the Fynbos Biome occurs on the inland plain. Namaqualand Sand 

Fynbos is fairly widespread and considered Least Threatened on a national basis. It occurs in a narrow, 

discontinuous band usually about 5 to 10 km inland, on stabilised inland dunes that are composed of 

neutral to acid sands. It is poorly known from a botanical perspective and various new plant species 

have recently been identified in this vegetation type. Less than 5% of its original extent is formally 

conserved and much of it remains vulnerable to loss (Mucina and Rutherford, 2006).   

The vegetation of the area consists of low coastal shrub up to 1.5 m high, typical of much of the West 

Coast. The vegetation is pruned by the salty onshore sea breeze. There are very few trees throughout 

the landscape. Many of the trees that have been planted to provide shade or wind protection are not 

indigenous to the area. Isolated stands of alien trees (e.g. Eucalyptus) occur around windmills and 

farmsteads. Windrow hedges have been planted to protect agricultural fields (mostly dryland wheat) 

from the wind. 

Vegetation has been cleared for mining, although an extensive rehabilitation programme is underway. 

Rehabilitation has been relatively successful, although the poor soils, low rainfall and the sheer size of 

the affected areas are complex challenges. 

A comprehensive Fine Scale Plan (FSP) - not yet accepted by the National Minister of Forestry Fisheries 

and Environment - has been developed for the West Coast District Municipality (WCDM) (Skowno, 

Desmet and Holness, 2010)7. According to the FSP, the entire Groot Goeraap River Valley is 

designated as an ecological corridor and an Ecological Support Area (ESA). Various Critical Biodiversity 

Areas (CBAs) are identified in the area, including “Die Kom” pan to the south of the East Mine and the 

coastal zone. Current mining operations have significantly interrupted north - south ecological linkages 

in the region, although it is possible that areas affected by mining can be restored to a certain extent 

through rehabilitation. 

5.5 Hydrological (Surface Water) Environment 

The ephemeral Groot Goeraap and Sout Rivers are the main surface drainage features in the area 

(Figure 3-2). The Sout River flows north-west of the Mine and drains in a south-westerly direction. 

 
7 This FSP was developed as part of the South African National Biodiversity Assessment led by the South African National 
Biodiversity Institute.  The FSP is considered to be a “systematic biodiversity plan” and will form the basis of the development of 
a Bioregional Plan as contemplated in the Biodiversity Act 10 of 2004.  While the FSP provides a good indication of the sensitivity 
of ecological features and is therefore considered in this report and has informed detailed site assessment, the plan has not 
been subjected to stakeholder review, does not take into account other land use imperatives, and is not recognised as a definitive 
approved (bioregional) plan in terms of the Biodiversity Act 10 of 2004.   Bioregional Plans must be subjected to both focussed 
(initial) and broad stakeholder engagement (before finalisation) prior to being accepted by the Minister, and adopted as definitive 
land use decision support tools.  
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These rivers have gentle gradients, are sandy, and are characterised by having broad channels 

(c.20 m at their narrowest, and frequently wider than 150 m). The Mean Annual Runoff (MAR) of the 

catchment is 0.7 mm. In South Africa, a MAR of 0.7 mm is considered to be very low and explains the 

limited number of well-defined drainage lines in the area. Surface flow is extremely rare due to the low 

MAR, and sandy unconsolidated, flat and sparsely vegetated nature of the receiving environment 

(SRK, 2020). 

5.5.1 Groot Goeraap River 

The Groot Goeraap River is classified as a Lowland River, in a plain setting, where hydrological inputs 

are characterised by overland flow from catchment runoff, concentrated surface flow from upstream 

channels and tributaries, diffuse surface flow from an unchanneled upstream drainage line (i.e. an 

unchanneled valley-bottom wetland), seepage from adjacent hillslope or valley head seeps, and/or 

groundwater (e.g. via in-channel springs) (Ollis, Snaddon, Job, & Mbona, 2013). 

The system is further classified as an ephemeral river, characterised by low frequency, irregular flows 

and extended periods of dryness.  It flows within a defined channel, prone to erosion in places (see 

Figure 5-5). 

Natural groundwater levels lie on average 10 m below the base of the Groot Goeraap River, thus there 

is little groundwater-surface water interaction. When the Groot Goeraap River does contain water 

temporarily, the hydraulic gradient supports flow from the river to the groundwater (i.e. it is a “losing” 

river reach). The water that may come into the Groot Goeraap River is fed by surface water flow from 

upstream, direct rainfall and/or short periods of seepage through the unsaturated zone from mine 

tailings backfill when it occurs nearby. 

High evaporation rates and low flows are evidenced in parts of the river low flow channel, where salt 

crystallisation has occurred (Day, 2020).  This is attributed in part to the possible influence of seepage 

of saline (seawater) water from adjacent rehabilitated areas of the Mine, but salt crystallisation is likely 

to be a characteristic of rivers such as this, where groundwater is naturally saline, with high 

evapoconcentration rates, and highly infrequent periods of flushing by dilute, flood flows (the last time 

the river flowed appears to have been 1968 (Day, 2020)).   

The Groot Goeraap River was identified by SAS (2014) as of High Ecological Importance and 

Sensitivity (EIS).  This assessment was corroborated by the botanical specialist, who noted the 

sensitivity of the environment to impacts such as compaction and even shallow surface disturbance, 

given the reliance of many species on accessing dew from coastal mists through numerous fine roots 

that occur close to the surface (Helme, 2014). Ecological importance derives primarily from the role of 

the river as a corridor through the landscape – this role will be increasingly important as mining 

progresses. 

The Present Ecological State (PES) of the river has been assessed as Category B (Day, 2020). 

5.5.2 Sout River 

The Sout River flows within a clearly defined channel, edged on either sides by steep slopes up to the 

surrounding terrain – see Figure 5-6 (Day, 2020).  It is flat-bottomed and gently sloped, and its course 

meanders gently towards its estuary, typical of a lowland river.    

The arid nature of its catchment dictates that the river rarely conveys surface flows.  Nevertheless, the 

channel remains sandy and clear of vegetation, due to low water availability in the landscape, making 

the proliferation of plants unlikely, and a high salt content in the river substrates (assumed to derive 

from evapoconcentration of surface waters accumulating in the sands) resulting in an associated 

dearth of all but the most salt tolerant plant species (see Figure 5-6).   
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Groot Goeraap River in its reaches through the Mine area 
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Figure 5-5: Groot Goeraap River in its reaches through the Mine area 

Source: Day, 2020 
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Figure 5-6: View north to the Sout River from the site 

Source: Day, 2020 
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The PES of the Sout River upstream of its estuary is Category B – largely natural (Day, 2020).  This 

reflects a river that is relatively unimpacted, with low levels of alien plant or animal invasion; (assumed) 

relatively intact species diversity; low levels of erosion; assumed low levels of abstraction (due to the 

high natural salinity of the system and the low frequency of flows); and an apparently natural 

geomorphology, with low levels of geomorphological change. 

The Sout River has a High EIS, with high sensitivity to physical disturbance (as it may be many years 

before a flood passes through that can potentially re-set damage done to the riverbed).  The system 

is also considered highly sensitive to changes in hydroperiod and, if linked to changes in hydroperiod, 

water quality (Day, 2020).  Ecological importance derives primarily from the role of the river as a 

corridor through the landscape, but also the pronounced river corridor, and bare sandy bed is a unique 

feature in the landscape, which adds to its importance.   

5.5.3 Sout River Estuary 

The Sout River Estuary lies outside of the Mine property (see Figure 5-7).  A salt processing works 

has been established in the estuary, with the result that there has been considerable disturbance to 

the estuary bed and banks with multiple berms being created to contain water and promote its 

evaporation (to produce salt).  Roads cross the watercourse, often with small single culverts, resulting 

in downstream constriction of flows and associated narrowing of wetland extent, downstream of the 

saltworks (Day, 2020). 

As surface water flow in the Sout River is rare, the saltworks use saline groundwater rather than river 

flows to derive their salts.  This means that the lower estuary is the only part of the Sout River system 

that is perennially wet.  Standing water in the lower estuary promotes algal growth (Cladophora sp.) 

and provides an artificial wetland habitat that supports wading birds such as Flamingos.   

Physical disturbance of the estuary and changes in its natural flow dynamics are significant.  The 

estuary is not included in the Cape Estuaries Conservation Plan, which extends as far as the Olifants 

River Estuary, some 65km south.  An Estuary Management Plan has however been compiled for the 

estuary (Western Cape Government, 2019).  This document accords the estuary a PES Category E, 

with a recommended Category D.  Physical disturbance (particularly the salt works but also 4x4 

activities), groundwater abstraction, nutrient enrichment and salinisation of the estuary are among the 

issues highlighted to be addressed if rehabilitation of the estuary is to be achieved, and a buffer area 

of 100 m from the estuary edge was recommended by the freshwater specialist to be implemented. 

 

Sout River Estuary showing extensive physical disturbance at the saltworks 
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Sout River Estuary downstream of the saltworks 
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Figure 5-7: Sout River Estuary 

Source: Day, 2020 

6 Waste Risk Assessment 

6.1 Risk Rating Methodology 

The impact/risk assessment was based on SRK’s professional judgment, previous field observations 

and desk-top analysis. The risk rating methodology outlined in this section is based on the risk rating 

methodology in the DFFE Risk Assessment template (see Appendix A).  

The criteria used to determine impact consequence are presented in Table 6-1 below. The 
ratings are defined in  

 

 

Table 6-2.  

Table 6-1: Criteria used to determine the consequence of the impact 

Criteria 

Magnitude (severity) Duration 

10 – Very high 5 – Permanent (longer than 10 years) 

8 – High 4 – Long-term (5 to 10 years) 

6 – Moderate 3 – Medium-term (12 months to 5 years) 

4 – Low 2 – Short-term (0 to 12 months) 

2 – Minor 1 – Immediate 

Scale Probability (likelihood) 

5 – International 5 – Definite 

4 – National 4 – Highly probable 

3 – Regional 3 – Medium probability 

2 – Local 2 – Low probability 

1 – Site only 1 – Improbable 

0 – None 0 – None 
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Table 6-2: Definition of rating 

Rating Definition 

Magnitude 

 

Magnitude measures the size / intensity of the impact. The magnitude of the impact in relation 

to the extent of the impact and sensitivity of the receiving environment, taking into account the 

degree to which the impact may cause irreplaceable loss of resources 

Duration Duration refers to the lifetime of the impact i.e. how long it will last. 

Scale The scale refers to the extent of the impact / the distance over which the impact will be 

experienced. 

Probability The probability refers to the chance / likelihood of the impact occurring. The potential impact 

could be definite, highly probable, etc.. 

The significance rating of the potential impacts illustrates the importance of the impact itself. The size 

of the area affected by pollution may be extremely large, but the significance of this effect is dependent 

on the concentration or level of pollution in that area. In order to determine the significance of impact, 

the following method was used: 

Significance Points (SP) = (Magnitude + Duration + Scale) x Probability 

The overall significance of impacts was determined by considering consequence and probability 

using the rating system prescribed in the  

Table 6-3 below. 

Table 6-3:  Impact significance ratings 

Rating Description 

SP > 60 Indicates high significance 

A negative impact which could influence the decision 

about whether or not to proceed with the activities 

regardless of any possible mitigation. 

SP 30 – 60 Indicates moderate significance 

A negative impact or benefit which is sufficiently 

important to require management and which could have 

an influence on the decision unless it is mitigated. 

SP <30 Indicates low significance 
Impacts with little real adverse effect and which will not have 

an influence on or require modification of the activities. 

+ Positive impact 
An impact that is likely to result in positive 

consequences/effects 

The impact significance rating should be considered by authorities in their decision-making process 

based on the description of ratings ascribed in  

Table 6-3 above. 

6.2 Risk Identification: Beneficial Use of Tailings  

Based on the professional experience of the environmental consultants, the classification / chemical 

composition of the waste (the source) and the nature of the receiving environment (including pathways 

and sensitive receptors), the following risks associated with the beneficial use of tailings were 

identified: 
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• Exposure to wind-blown dust; 

• Exposure to poor quality groundwater; 

• Loss of / or disturbance to aquatic habitat from groundwater seepage; 

• Poor vegetation regrowth due to poor soil properties of tailings;  

• Delay in reaching agricultural land capability closure objective; and 

• Decline in production at Cawood Saltworks (wind-blown dust affecting formation of salt crystals).  

The impact significance ratings for these risks are presented in Table 6-4. 

6.2.1 Exposure to Wind-Blown Dust 

Potentially sensitive receptors in the vicinity of the Mine include the Cawood Saltworks located on the 

Sout River estuary, Joetsies Guesthouse located 3km east of the East Mine, and Brand se Baai (used 

for recreational purposes) which is located immediately west of the Mine (SRK, 2021).  The closest 

towns to the Mine are too distant to be considered health risk receptors. 

Receptors here may be affected by poor air quality, especially respirable PM2.5s and PM10s and dust 

fallout. The accepted method to ascertain this is to compare ground level concentrations of pollutants 

against standards/guidelines. 

A previous air quality impact assessment considered potential impacts of mining at Rietfontein 

Extension 5 (the property on which the RSF is proposed, and East OFS mining activities closest to the 

Cawood Saltworks) and Rietfontein Extension Portion 5 (the property located closest to Joetsies 3km 

east of the Mine). This assessment found that during active mining at these properties, PM2.5 and PM10 

concentrations at the Mine boundary would be below the NAAQS of 75 and 40 µg/m3 with mitigation, 

and that these concentrations would be well below the NAAQS limit at Joetsies and Cawood. Similarly, 

dust fallout from mining was found to be below the limit of 600 mg/m2/day for residential areas at the 

Mine boundary and negligible at receptors, with mitigation (for example, dust fallout at the Saltwoks 

was modelled to be 3 mg/m2/day – 0.5% of the limit for residential areas) (SRK, 2021).   

Tailings being backfilled at the Mine are moist since the PCPs utilise seawater to concentrate and 

separate HMC from the waste products (tailings). Tailings therefore generate less wind-blown dust 

than general fill sand, if it were backfilled, resulting is a lower health risk to sensitive receptors exposed 

to the dust.  

The utilisation of tailings for beneficial uses (predominantly backfilling) is unlikely to affect receptors 

negatively if mitigation measures, including dust monitoring and the demarcation of a No-Go (sensitive 

areas where no mining is allowed) buffer areas (determined by specialists during the EIA process for 

all expansion areas), are implemented. 

6.2.2 Exposure to Poor Quality Groundwater 

Although groundwater is naturally saline, process water infiltration from backfilling has increased EC 

values of groundwater at the Mine (see Section 5.3.2.2).  Process water is benign and contains no 

harmful chemicals.  However, as seawater is used during processing, infiltration contaminates 

groundwater by elevating the salinity.  

This risk is dependent on exposure of anthropogenic receptors to poor-quality groundwater. The 

Groundwater Impact Assessment undertaken in December 2020 for the proposed modifications to the 

residue disposal plan at the East Mine found that groundwater in the area is not fit for human 

consumption, but that low volumes can be used for agricultural use. This risk is not a significant 
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concern as Tronox supplies drinking water to the neighbouring farms and the boreholes used for 

agricultural use in the area are situated upstream of the Mine (and therefore not affected).  

The results of the waste classification of the East Mine confirm that the tailings material comprises a 

relatively inert mineral assemblage and that tailings waste is non-acid forming.  The leachate 

concentration data for both East and West Mines indicates that the tailings leachate is unlikely to pose 

an unacceptable risk to human health through groundwater ingestion. 

6.2.3 Loss of / or Disturbance to Aquatic Habitat from Groundwater Seepage 

Seepage of process (sea) water (contained in tailings) into the Primary and Secondary Aquifers would 

emanate from backfilled tailings and tailings in STFs. 

The Groot Goeraap River and Sout River have been identified as sensitive receptors to indirect loss 

or disturbance of aquatic habitat due to possible groundwater seepage from the Mine. SRK (2020) 

found that the contact zone in the vicinity of the existing unconformity may form a preferential pathway 

of leachate towards the Sout River, due to the likelihood of fractures and associated higher local 

hydraulic conductivity values. However, SRK (2020) predicts that the groundwater level is c.10 m 

below the Groot Goeraap in the north-east and groundwater flows towards the Sout River in the north-

west, limiting direct groundwater baseflow contamination to these rivers as a result of activities 

proposed at the East Mine (including backfilling). 

In the unlikely event of prolonged seepage of saline water into the river, a major but localised change 

in hydroperiod - to a presently ephemeral system - would occur (SRK, 2021).  Long-term inflows of 

water along the river could: 

• Change plant communities, with a local increase in perennial species such as Phragmites australis 

(already present along the estuary margins just upstream of the salt processing works) abutting 

the salt processing facility – this species would tolerate the salinity range of inflowing water, and 

would thrive in perennial seepage flows; and 

• Lead to shallow standing water pools/ponds likely to support Cladophora algae and possibly 

sedges such as Bolboschoenus maritimus, which occur in the saline lower estuary. 

These impacts would be localised, affecting only a relatively small area of the river.  Furthermore, 

Phragmites australis is already in the system, and is an indigenous reed species, that occurs in many 

slightly saline to brackish river systems, providing nesting habitat to various passerine birds  (SRK, 

2021). 

The groundwater flow direction in areas proposed for future mining (and backfilling) adjacent to the 

Sout River (Grouwduin-se-Kop) is towards the coast rather than towards the Sout River (see Section 

5.3.2). In addition, direct groundwater baseflow contribution to flow in rivers is minimal, as is common 

in semi-arid areas with low rainfall and high evaporation and hydraulic groundwater-surface water 

interaction only occurs during flooding / surface flow conditions (SRK, 2014b). The Sout River rarely 

conveys surface flows, it is sandy and contains mostly salt tolerant plant species.  

The risk of loss / disturbance to aquatic habitat is therefore assessed as possible to occur at a local 

extent.  Mitigation measures to manage this risk to an acceptable level of risk are included in Section 

7.1. 

6.2.4 Poor Vegetation Regrowth due to Poor Soil Properties of Tailings 

In 2020, SRK conducted a soil salinity survey in rehabilitation and reference sites concurrently with 

rehabilitation performance monitoring at Namakwa Sands (referred to as “on-going monitoring” at the 

Mine), to ascertain whether rehabilitation performance is affected by the salt content of soils in 
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rehabilitated areas. The key conclusions of the 2020 soil salinity study of rehabilitated areas at the 

Mine are as follows (SRK, 2021b): 

• Soil resistivity is low and sodium content is high in recently rehabilitated sites (<5 years) since 

seawater has not yet leached out from surface soils; 

• In the East Mine, major cation content (including sodium) reduces to the lower range of 

baseline/reference levels after about 10 years.  Thereafter the cation content returns to more 

natural conditions as vegetation establishes and nutrients are reintroduced into the soil; 

• Elevated salinity of tailings may cease to be a limiting factor to initial vegetation establishment in 

the East Mine once sodium levels return to the mean baseline sodium concentrations in the 

dominant Strandveld soil (between ~5 and 10 years in the East Mine and between ~10 and 15 

years in the West Mine); 

• In the West Mine, although introduced salts are also expected to leach from backfilled soils in the 

fairly short term (<5 years), the concentration of major cations in soils in rehabilitated areas 

remains above baseline conditions in the long term: mainly attributable to calcium ions and not 

ions more detrimental to plant growth (such as sodium).  Rehabilitation performance is therefore 

not expected to be adversely affected by raised cation (in this case calcium) levels in the West 

Mine. The high concentration of cations is attributed to the dorbank overburden layer and OFS - 

not seawater - in backfill material (tailings); 

• The pH of soils in the East Mine is within the range of soils in reference sites, while pH levels in 

soils in rehabilitation areas in the West Mine are slightly elevated (i.e. more basic) than reference 

sites. 

Poor vegetation regrowth is therefore assessed to be of a moderate impact significance, however, with 

the implementation of mitigation measures (predominantly the continuation of the implementation of 

the re-vegetation plan) is reduced to a low risk. 

Fertilization of rehabilitated areas backfilled with tailings may be necessary to improve performance 

and additional soil studies are recommended to enhance rehabilitation methods (Section 7.1) to 

manage this risk. If general sand was used for backfilling, similar rehabilitation measures would be 

recommended to enhance soil properties and aid vegetation regrowth. 

6.2.5 Delay in Reaching Agricultural Land Capability Closure Objective  

The baseline environment is capable of supporting grazing (i.e. has agricultural potential), but not crop 

farming (i.e. is not arable).  Tronox current closure commitment for the Mine is to return the site to 

grazing potential (SRK, 2021). As a result of the soil properties of tailings and length of time it takes to 

rehabilitate mined out areas, this could result in delays in reaching the land capability closure objective 

for the Mine (grazing land). 

Rehabilitation timeframes for mined out areas are not certain (and are the subject of ongoing study). 

Rehabilitation, although proven to be a qualified success, is a challenge given the arid climate 

conditions and poor soil characteristics in the area.  

The Mine area is located in a relatively unproductive agricultural region, and the reduction in land 

capability is not regarded as a significant risk / opportunity cost lost. 

6.2.6 Decline in Production at Cawood Saltworks 

The Cawood Saltworks is located in the Sout River Estuary (see Figure 3-2).  This facility abstracts 

saline groundwater and pumps it to the salt pans/evaporation ponds as part of their salt production 
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process.  The formation of salt crystals is negatively affected by elevated levels of dust deposition. 

The works are considered to be sensitive air quality and groundwater receptors (SRK, 2021). 

Tronox process ore with seawater and flocculant only: no contaminants (other than saline water) enter 

groundwater from operations.  The Groundwater Impact Assessment undertaken in December 2020 

for the proposed modifications to the residue disposal plan at the East Mine found that predicted 

increases in salt loads of the Sout River would be within the natural variability of the Sout River water 

and are, therefore, not expected to affect the production of salt at the Cawood Saltworks (SRK, 2021). 

Similarly, previous air quality impact assessments of mining in proximity to the Saltworks found that 

dust fallout from mining is below South African guideline limits at the Mine boundary, and well below 

these limits at Cawood Saltworks when mitigation is applied (SRK, 2021). 

The beneficial use of tailings is therefore not anticipated to have a material impact on salt production 

at the Cawood Saltworks. 

If general fill sand is (hypothetically) used for backfilling instead of tailings, the impact of wind-blown 

dust (deterioration of human health and / or nuisance impacts) to the Saltworks would likely be higher, 

as tailings have a higher moisture content resulting in less dust than sand.  

6.3 Risk Identification: Beneficial Use of Sand as a Hypothetical 
Alternative to Tailings 

The following additional potentially significant risks were identified if sand procured offsite is utilised 

instead of tailings: 

• Exposure to dust emissions from trucks transporting sand; 

• Exposure to noise associated with sand mining and transportation of sand by trucks; 

• Loss / disturbance to aquatic habitat from sand mining; 

• Loss / damage of terrestrial habitat due to clearance for sand mining; 

• Exposure to scarred land (vegetation removal) and unsightly activities associated with sand 

mining;  

• Traffic nuisance and safety from trucks transporting sand; and 

• “Importing” “foreign” vegetation propagules. 

The impact significance ratings for these risks are presented in Table 6-5. 

6.4  Risk Assessment 

Table 6-4 and Table 6-5 below compare the risks of using tailings vis-à-vis general fill sand (or similar), 

if tailings could not be utilised. 
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Table 6-4: Use of tailings risk assessment (with and without mitigation) 

Activity (Source) Risk Description 
Environmental 

Pathway 
Receptors 

Assessment of Risk (without mitigation) With Mitigation 

Impact Probability Magnitude Duration Scale Significance Significance 

Storage, material 

handling and 

transportation of 

tailings at the Mine 

 

Use of tailings as 

backfill into pit at the 

Mine 

 

Use of tailings for 

construction of RSF 

walls at the Mine  

 

Use of tailings for 

construction of internal 

roads at the Mine 

 

Use of tailings for 

cover material for 

domestic waste sites 

and radioactive waste 

stockpiles at the Mine 

Exposure to wind-

blown dust 

Air (inhalation)  Humans   Impaired air quality affecting 

human health 3 4 5 1 30 (Moderate) Low 

Exposure to poor 

quality groundwater 

Soil and 

groundwater 

(ingestion)  

Humans Poor quality groundwater 

affecting human health 2 4 1 2 14 (Low) Low 

Loss / disturbance to 

aquatic habitat from 

groundwater seepage 

Groundwater Aquatic 

habitat 

Groundwater mounding from 

seepage affecting water 

quality of surface water 

features resulting in loss / 

disturbance of aquatic habitat 

2 2 2 2 12 (Low) Low 

Poor vegetation 

regrowth due to poor 

soil properties of 

tailings 

Soil Terrestrial 

habitat  

Prolonged loss of terrestrial 

habitat and ecosystem 

services 
4 6 5 1 48 (Moderate) Moderate 

Delay in reaching 

agricultural land 

capability closure 

objective   

Soil Land 

capability 

Opportunity cost of grazing 

(income) 
2 2 5 1 16 (Low) Low 

Decline in production 

at Cawood Saltworks 

(wind-blown dust 

affecting formation of 

salt crystals)   

Air and 

groundwater 

Cawood Salt 

Works 

Reduced income from lower 

salt production  

2 6 5 1 28 (Low) Low 
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Table 6-5: General sand (or similar) risk assessment (without mitigation) 

Activity (Source) Risk Description 
Environmental 

Pathway 
Receptors 

Assessment of Risk (without mitigation) 

Impact Probability Magnitude Duration Scale Significance 

Storage, material 

handling and 

transportation of 

general fill sand (or 

similar) at the Mine 

 

Use of general fill 

sand as backfill into 

pit at the Mine 

 

Use of general fill 

sand (or similar) for 

construction of RSF 

walls at the Mine  

 

Use of general fill 

sand for construction 

of internal roads at 

the Mine 

 

Use of general fill 

sand for cover 

material for domestic 

waste sites and 

radioactive waste 

stockpiles at the 

Mine 

Exposure to wind-

blown dust 

Air (inhalation)  Humans   Impaired air quality 

affecting human health 
4 8 5 1 56 (Moderate) 

Exposure to poor 

quality groundwater 

Soil and 

groundwater 

(ingestion)  

Humans Poor quality groundwater 

affecting human health 0 2 1 2 0 (None) 

Loss / disturbance to 

aquatic habitat from 

groundwater seepage 

Groundwater Aquatic habitat Groundwater mounding 

from seepage affecting 

water quality of surface 

water features resulting in 

loss / disturbance of 

aquatic habitat 

0 2 2 2 0 (None) 

Poor vegetation 

regrowth due to poor 

soil properties of 

general fill sand 

Soil Terrestrial habitat  Prolonged loss of 

terrestrial habitat and 

ecosystem services 
4 6 5 1 48 (Moderate) 

Delay in reaching 

agricultural land 

capability closure 

objective   

Soil Land capability Opportunity cost of 

grazing (income) 
2 2 5 1 16 (Low) 

Decline in production 

at Cawood Saltworks 

(wind-blown dust 

affecting formation of 

salt crystals)   

Air and 

groundwater 

Cawood Salt 

Works 

Reduced income from 

lower salt production  

3 6 5 1 36 (Moderate) 
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Mining of sand at a 

different location8 

Exposure to 

emissions from trucks 

transporting sand 

Air Anthropogenic 

exposure by 

inhalation 

Impaired air quality 

affecting human health 3 4 5 2 33 (Moderate) 

Exposure to noise 

associated with sand 

mining and 

transportation of sand 

by trucks 

Air Anthropogenic 

exposure by 

hearing 

Noise impact / nuisance 

affecting human health / 

wellbeing 3 6 5 3 42 (Moderate) 

Loss / disturbance to 

aquatic habitat from 

sand mining 

N/A Aquatic habitat Loss / disturbance to 

aquatic habitats from sand 

mining 

4 6 5 2 52 (Moderate) 

Loss / damage of 

terrestrial habitat due 

to clearance for sand 

mining  

N/A Terrestrial habitat Loss / damage to 

terrestrial habitat due to 

clearance for sand mining 
4 6 5 1 48 (Moderate) 

Exposure to scarred 

land (vegetation 

removal) and 

unsightly activities 

associated with sand 

mining 

N/A Anthropogenic 

exposure by 

sight 

Visual impact (scarring of 

land from vegetation 

removal) associated with 

sand mining 
3 6 5 2 39 (Moderate) 

Traffic nuisance and 

safety risk from trucks 

transporting sand 

N/A Road Users Traffic and safety impacts 

from trucks transporting 

sand 

3 6 5 2 39 (Moderate) 

 
8 This risk assessment has assumed the “different location” for sand mining to be a typical medium size (<100ha) sand mine, with rivers within 500m and pre-mining natural environment 
(indigenous vegetation of medium sensitivity), and that sand mining will take place for longer than 10years. 



SRK Consulting: 566793: Tronox Tailings Waste Risk Assessment and Management Plan  Page 41 

ELSL/awm/dalc 566793_Tronox Waste Risk Assessment and Waste Management Plan_20210624 June 2021 

7 Waste Management Plan 
In terms of GN 715 of 2018 a WRA and WMP must accompany an application to exclude a waste stream 

from the definition of waste and a WMP must include: 

• A Material Safety Data Sheet (MSDS) which complies with the requirements of SANS 10234, where 

the waste material is classified as hazardous (Appendix C); 

• Permitted uses for which the waste material may be used (Section 7.2); and 

• A mechanism to record the amount of waste distributed to specific users for a permitted use; including 

the number of enterprises established or supported and the extent to which previously disadvantaged 

individuals have been supported (Section 7.3 and 7.4). 

The WMP shows that the intended beneficial uses of the excluded waste can be managed in such a way 

as to ensure that the beneficial uses will not result in significant adverse impacts on the environment. 

7.1 Waste Management Plan 
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Table 7-1: Use of tailings waste management plan 

Activity Risk Description Action to Minimise / Manage Risk Responsibility 

Storage, material handling and 

transportation of tailings  

 

Use of tailings as backfill into pit  

 

Use of tailings for construction of RSF 

walls  

 

Use of tailings for construction of internal 

roads 

 

Use of tailings for cover material for 

domestic waste sites and radioactive 

waste stockpiles at the Mine 

Exposure to wind-blown dust • Implement the mitigation measures in approved 

EMPRs at the Mine to mitigate wind-blown dust 

which include, but are not limited to: 

o Monitor fence-line dust fallout and apply air 

quality mitigation measures in response to 

exceedances. The limit is 1 200 mg/m2/day 

(average over 30 days), with allowance for two 

exceedances each year, not sequential.  

Actions to correct exceedances must comply 

with the requirements of NEM: AQA and the 

Dust Control Regulations, 2013. 

o Profile, re-vegetate and stabilise tailings backfill 

areas and “capped” (covered) domestic waste 

sites and radioactive stockpiles with 

windbreaks as soon as practically possible. 

o Apply water or non-contaminating chemicals to 

areas where tailings are exposed (not yet 

stabilised with vegetation and / or windbreaks). 

Tronox Mineral Sands (Pty) Ltd 

Decline in production at 

Cawood Salt Works (wind-

blown dust affecting formation 

of salt crystals)   

Exposure to poor quality 

groundwater  

• Implement the mitigation measures in approved 

EMPRs at the Mine to mitigate impacts to 

groundwater quality which include, but are not 

limited to: 

o Keep seawater moisture content in tailings to 

below 20% for uses at the Mine. 

o Monitor boreholes in the monitoring networks 

for water quality parameters on a quarterly 

basis. 

o Provide an alternative source of water should 

users’ groundwater quality or yield be shown to 

be negatively affected by the Mine. 

Tronox Mineral Sands (Pty) Ltd 
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Activity Risk Description Action to Minimise / Manage Risk Responsibility 

Loss / disturbance to aquatic 

habitat from groundwater 

seepage 

• Implement the mitigation measures in approved 

EMPRs at the Mine to mitigate impacts to aquatic 

habitat from groundwater seepage which include, 

but are not limited to: 

o Monitor surface seepage quality within the site 

boundary at discharge zones, e.g. low-lying 

areas and riverbanks, on a six-monthly basis, 

continuing for a period of five years post-

closure. 

o Monitor potential discharge zones within the 

site boundary, e.g. low-lying areas and 

riverbanks on a six-monthly basis, continuing 

for a period of five years post-closure (if 

contaminated surface seepage is evident in 

these areas). 

o Conduct surface water sampling in the Sout 

River and Groot Goeraap River every six 

months to monitor the influence of the disposal 

of sand tailings on river salinity during active 

backfilling within 300 m from the rivers (only 

required if there is water in the river). 

o Implement additional mitigation measures 

and/or corrective action if monitoring data 

shows a significant variation in groundwater 

depth (>6m) or quality compared to the 

modelled outputs. 

o Actively pump from strategically placed 

wellfield(s) to minimise mounding and limit the 

migration of groundwater in unintended 

directions (such as towards private boreholes, 

the shoreline and/or rivers) if surface seepage 

is evident. 

o Inspect the Groot Goeraap and Sout River 

riverbeds abutting rehabilitated areas 

(particularly low points) monthly during active 

Tronox Mineral Sands (Pty) Ltd 
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Activity Risk Description Action to Minimise / Manage Risk Responsibility 

backfilling within 300m of the rivers and for one 

year thereafter to identify significant moisture 

plumes likely to intercept the riverbed or banks. 

o Implement practical mitigation measures to 

prevent seepage into the Groot Goeraap and / 

or Sout River should seepage be identified 

during monitoring (e.g. the installation of cut-off 

drainage pipes along the closest edge to the 

river). 

Poor vegetation regrowth due 

poor soil properties of tailings 

• Rehabilitate mined out areas as soon as practically 

possible once mining is completed in an area and 

implement topsoil management procedures as 

specified in approved EMPRs. 

• Place topsoil layers at the top of the backfilled and 

reprofiled area to improve fertility in the upper soil 

layers and to retain seed stocks in the rehabilitated 

environment. 

• Re-vegetate rehabilitated areas e.g. through 

Tronox Mineral Sands (Pty) Ltd 
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Activity Risk Description Action to Minimise / Manage Risk Responsibility 

Delay in reaching agricultural 

land capability closure 

objective 

seeding, transplantation of plants, etc. 

• Improve soil conditions for rehabilitation e.g. by 

determining soil factors limiting vegetation growth 

and addressing these e.g. by applying fertilisers, 

etc. 

• Conduct soil sampling and analysis during ongoing 

and benchmark rehabilitation monitoring to confirm 

soil dynamics in rehabilitated areas. 
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7.2 Permitted Uses for Tailings  

Tailings waste is currently used and is proposed to be continued to be used (permitted uses) 

predominantly for backfilling of the mined-out pits (approximately 94%) as part of the rehabilitation 

process, for the building of RSF walls (approximately 5%) and for other works on site (<1%) such as 

internal road building, cover material for domestic waste sites and cover material for stockpiles of 

radioactive material. 

7.3 Mechanism to Record Tailings for Permitted Uses 

Tronox could verify the amounts of tailings backfilled by undertaking topo-cadastral surveys to 

calculate the airspace backfilled (m3) and using a conversion factor to estimate tonnages backfilled.  

The amounts of tailings used for road building can be recorded via loadcells if tailings are used for 

road building in the future.  

Tailings are only used by Tronox Mineral Sands at the Mine, no other enterprises are provided with 

the waste product. Most tailings are used at the Mine site. In future, a small quantity of tailings will also 

be trucked to the MSP site to serve as cover material for the domestic waste site and stockpiles of 

radioactive material.  

The total amount of tailings waste product produced is currently recorded (weighed on scales) at the 

conveyor belts leaving the PCPs. Tailings transported on trucks from load-out points to the different 

areas in the Mine are weighed on the scales (called loadcells) of the trucks.  

7.4 Support to Previously Disadvantaged Individuals 

Tronox (including the Mine, MSP near Koekenaap and Smelter in Saldanha Bay) employed 

approximately 1 200 people as at May 2019 of which ~80% fall within the category of Historically 

Disadvantaged (South African) Individuals (SRK, 2021).  

According to the previous Matzikama SDF (2010), in 2010 the Namakwa Sands mine was estimated 

to employ, either directly or indirectly, up to 60% of people employed in the local municipality 

(Headland, 2014). The Mine and MSP also sustain many more indirect employment opportunities in 

the region (SRK, 2021) . 

Tronox also procures approximately R 900 million worth of goods and services annually from the local 

economy and contributes approximately R 100 million annually in royalties (SRK, 2021). 

A number of companies and enterprises in surrounding towns, and in the district, rely on the Mine to 

operate, and Namakwa Sands plays an important function as a local and regional economic driver 

(SRK, 2021). 

Most tailings are (and will be) managed at the Mine with existing labour resources. Tronox’s 

procurement processes include providing previously disadvantaged individuals with the opportunity to 

also tender / quote.   

8 Motivation for the Beneficial Use of Tailings  
The motivation for the beneficial use of tailings is supported by the findings of the WRA (see Section 

6).  

In order to further motivate for the benefits of using tailings for backfilling, and for cover material for 

domestic waste sites and radioactive stockpiles, SRK has identified the following environmental costs 

if tailings are not used for these beneficial uses, under the assumption that general fill sand (or similar) 

would need to be utilised to backfill the mine voids (s) and for cover material: 
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• If general fill sand is used to backfill the pits an extremely large volume of sand would be required 

(which, plausibly, may not be available). Sand would need to be mined at an alternative location, 

which could potentially cause, inter alia, increased vehicular emissions, noise impacts, dust 

impacts, ecological impacts (i.e. loss of vegetation, loss of aquatic habitat), traffic impacts and 

visual impacts;  

• If tailings are not used to backfill pits, they would potentially need to be disposed to new STFs with 

associated impacts, e.g. landtake, geomorphological impacts, visual impacts and closure 

challenges;  

• If domestic waste sites and radioactive stockpiles are not covered (and assessed to be safe), it 

will be difficult to meet rehabilitation and closure objectives; 

• If domestic waste sites are not covered, windblown litter may pollute the environment; and  

• If sand is not available in sufficient bulk or unaffordable to purchase, mine voids could potentially 

not be backfilled, and the closure objectives (to reprofile and rehabilitate the land) could not be 

met. 

Backfilling tailings is very significantly cheaper than backfilling with general fill sand (or similar). An 

extremely significant amount of material would (hypothetically) need to be purchased and transported 

to the Mine if tailings could not be utilised for backfilling, rendering mining economically unviable.  

It is evident that backfilling (as opposed to no backfilling) is required, but that backfilling using other 

material (sand) is not viable.  

9 Legal Implications of Excluding Tailings as Waste 
GN R715 of 2018 make provision for a waste generator to apply to the Minister for the exclusion of a 

waste stream by demonstrating the beneficial use of that waste stream, thereby removing waste 

licensing and associated requirements (in terms of the NEM:WA) from the management of the waste 

stream. However, other licensing and associated requirements will still be required for future mine 

expansion areas if tailings are excluded from the definition of waste.  

A brief summary of SRK’s understanding of the relevant Acts and Regulations that are applicable to 

future mine expansions and those that will no longer be applicable, should tailings be excluded from 

the definition of waste, is provided below. Note that other legislative requirements may also pertain to 

future mine expansions. As such, the summary provided below is not intended to be definitive or 

exhaustive and serves only to highlight key environmental legislation and obligations. 

9.1 Legislation Applicable if Tailings are Excluded from Definition of 
Waste 

9.1.1 National Environmental Management Act 107 of 1998  

Section 28(1) states that “every person who causes, has caused or may cause significant pollution or 

degradation of the environment must take reasonable measures to prevent such pollution or 

degradation from occurring, continuing or recurring”. If such degradation/pollution cannot be 

prevented, then appropriate measures must be taken to minimise or rectify such pollution.  These 

measures may include: 

• Assessing the impact on the environment; 

• Informing and educating employees about the environmental risks of their work and ways of 

minimising these risks; 
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• Ceasing, modifying or controlling actions which cause pollution/degradation; 

• Containing pollutants or preventing movement of pollutants; 

• Eliminating the source of pollution; and 

• Remedying the effects of the pollution. 

Legal requirements for future mine expansions 

Tronox is obliged to take actions to prevent pollution or degradation of the environment, and to ensure 

that the environmental impacts associated with the project are considered and mitigated where 

possible. 

9.1.2 EIA Regulations, 2014 

Sections 24 and 44 of NEMA make provision for the promulgation of regulations that identify activities 

which may not commence without an Environmental Authorisation (EA) issued by the competent 

authority. In this context, the EIA Regulations, 20149, promulgated in terms of NEMA, govern the 

process, methodologies and requirements for the undertaking of EIAs in support of EA applications. 

Listing Notices 1-3 in terms of NEMA list activities that require EA (“NEMA listed activities”). 

The EIA Regulations, 2014 lay out two alternative authorisation processes. Depending on the type of 

activity that is proposed, either a Basic Assessment (BA) process or a S&EIR process is required to 

obtain an EA. Listing Notice 110 lists activities that require a BA process, while Listing Notice 211 lists 

activities that require a S&EIR. Listing Notice 312 lists activities in certain sensitive geographic areas 

that require a BA process.  

The regulations for both processes – BA and S&EIR – stipulate that: 

• Public participation must be undertaken as part of the assessment process;  

• The assessment must be conducted by an independent EAP; 

• The relevant authorities must respond to applications and submissions within stipulated time 

frames;  

• Decisions taken by the authorities can be appealed by the proponent or any other Interested and 

Affected Party (IAP); and  

• A draft EMPr must be compiled and released for public comment. 

Legal requirements for future mine expansions 

Tronox has existing EAs and approved EMPrs for their current mining activities. Tronox is obliged to 

amend their EMPrs and apply for EA for listed activities (as listed in Listing Notice 1 – 3) for all future 

mine expansions, in accordance with the procedure stipulated in the EIA Regulations, 2014.  

9.1.3 Minerals and Petroleum Resources Development Amendment Act 49 of 
2008 

The Minerals and Petroleum Resources Development Amendment Act (MPRDAA), Act 49 of 2008, 

makes provision for equitable access to and sustainable development of South Africa’s mineral and 

petroleum resources and aims to inter alia provide for security of tenure in respect of prospecting, 

 
9 GN R982 of 2014, as amended by GN R326 of 2017 
10 GN R983 of 2014, as amended by GN 327 of 2017 
11 GN R984 of 2014, as amended by GN 325 of 2017 
12 GN R985 of 2014, as amended by GN 324 of 2017 
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exploration, mining and production operations.  In terms of previous mining legislation, mineral rights 

were held privately by landowners (and in some instances by the State), but the MPRDA vests all 

mineral rights in the State. 

Section 5A of the MPRDA states that no person may prospect for or remove, mine, conduct technical 

co-operation operations, reconnaissance operations, explore for and produce any mineral or 

petroleum or commence with any work incidental thereto on any area without (a) an environmental 

authorisation, (b) a permission, permit or right and (c) giving the landowner or lawful occupier of the 

land in question at least 21 days’ written notice. 

Chapter 4 of the MPRDA deals with Mineral and Environmental Regulation and provisions with regard 

to application for a Mining Right are set out in Section 22.  Section 22 indicates that a Mining Right 

can only be issued on EA in terms of NEMA, and Section 37 confirms that the principles set out in the 

NEMA apply to all prospecting and mining operations and that these operations must be carried out 

in accordance with the generally accepted principles of sustainable development. 

Section 102 of the MPRDA indicates that a “… Mining Right, EMPr and EA (issued in terms of NEMA), 

may not be amended or varied without the written consent of the Minister”. 

Legal requirements for future mine expansions 

Tronox holds Mining Rights and EMPrs approved in terms of the MPRDA (and NEMA, depending on 

the legislative regime at the time of the various applications and approvals for mining at Namakwa 

Sands) and is thus authorised to mine, process ore and to dispose of mining residue at various 

approved facilities at Namakwa Sands, including the backfilling of tailings. 

Tronox must amend their approved EMPrs to authorise all new aspects for future mine expansions, 

including the backfilling of tailings into mine expansion areas. 

9.1.4 Dust Control Regulations, 2013 

Section 32 of NEM:AQA makes provision for the promulgation of regulations for any matter necessary 

for the implementation or application of NEM:AQA. In this context, the Dust Control Regulations, 

promulgated in terms of NEM:AQA (GN R827 of 2013) prescribe general measures for the control of 

dust in all areas. 

Legal requirements for future mine expansions 

In terms of GN R632 of 2015 Tronox must comply with this regulation for all mining activities (including 

activities associated with the beneficial use of tailings).  Dust management for future mine expansions 

will be incorporated into Tronox existing dust management, monitoring and reporting programme. 

9.1.5 National Water Act 36 of 1998 

Water use in South Africa is controlled by the NWA. The executive authority is the Department of 

Human Settlements, Water and Sanitation (DHSWS). The NWA recognises that water is a scarce and 

unevenly distributed national resource in South Africa. Its provisions are aimed at achieving 

sustainable and equitable use of water to the benefit of all users and to ensure protection of the aquatic 

ecosystems associated with South Africa’s water resources. The provisions of the Act are aimed at 

discouraging pollution and wastage of water resources.  

In terms of the Act, a land user, occupier or owner of land where an activity that causes or has the 

potential to cause pollution of a water resource has a duty to take measures to prevent pollution from 

occurring. If these measures are not taken, the responsible authority may do whatever is necessary 

to prevent the pollution or remedy its effects, and to recover all reasonable costs from the responsible 

party. 



SRK Consulting: 566793: Tronox Tailings Waste Risk Assessment and Management Plan  Page 50 

ELSL/awm/dalc 566793_Tronox Waste Risk Assessment and Waste Management Plan_20210624 June 2021 

Section 21 of the NWA specifies a number of water uses, including:  

(a) taking water from a water resource; 

(b) storing water; 

(c) impeding or diverting the flow of water in a watercourse; 

(d) engaging in a stream flow reduction activity contemplated in section 36; 

(e) engaging in a controlled activity identified as such in section 37 (1) or declared under section 

38 (1); 

(f) discharging waste or water containing waste into a water resource through a pipe, canal, 

sewer, sea outfall or other conduit;  

(g) disposing of waste in a manner which may detrimentally impact on a water resource;  

(h) disposing in any manner of water which contains waste from, or which has been heated in, 

any industrial or power generation process;  

(i) altering the bed, banks, course or characteristics of a watercourse; and 

(k) using water for recreational purposes.  

These water uses require authorisation in terms of Section 22 (1) of the Act, unless they are listed in 

Schedule 1 of the NWA, are an existing lawful use, fall under a General Authorisation issued in terms 

of Section 39 or if the responsible authority waives the need for a licence. 

Legal requirements for future mine expansions 

The backfilling of tailings is classified as water uses in terms of section 21 (g) of the NWA. An 

amendment to Tronox’s Water Use Licence (WUL) will be required from the competent authority, in 

this case DHSWS, for future mine expansions. The potential risk of the backfilling activities on water 

resources will therefore be assessed on a case-by-case basis.  

9.2 Legislation No Longer Applicable if Tailings are Excluded from 
Definition of Waste 

9.2.1 National Environmental Management: Waste Act 59 of 2008 

The NEM:WA aims to (amongst other things) regulate waste management in order to protect health 

and the environment by providing reasonable measures for the prevention of pollution and ecological 

degradation and for securing ecologically sustainable development. 

The Act makes provision for the listing of waste management activities that have, or are likely to have, 

a detrimental effect on the environment and may not be undertaken without a WML issued by the 

competent authority. The competent authority for WML applications for mining operations is the 

Department of Minerals Resources and Energy (DMRE).  

Two categories of listed waste management activities were published in terms of NEM:WA in GN R921 

of 201313. A person wishing to undertake: 

• An activity listed under Category A, must conduct a BA process, 

• An activity listed under Category B, must conduct a S&EIR process, as set out in the NEMA EIA 

Regulations, 2014, as part of the WML application process. 

 
13 As amended by FN 332 of 2014, GN 633 of 2015 and GN 1094 of 2017  
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Residue stockpiles and deposits (tailings) are defined as hazardous waste in Schedule 3 of NEM:WA 

regardless of their chemical composition. The disposal (backfilling) of any quantity of hazardous waste 

to land is listed in Category B of GN R921. 

Legal requirements for future mine expansions 

Tronox is currently obliged to apply for a WML for Category B listed activities and to undertake a 

S&EIR process in support of the application, in accordance with the procedure stipulated in the EIA 

Regulations, 2014.  However, should tailings be excluded from the definition of waste, Tronox will not 

be required to obtain a WML for future mine expansions for activities related to its tailings. 

9.2.2 Regulations Regarding the Planning and Management of Residue 
Stockpiles and Residue Deposits, 2015 

Section 69 (iA) of NEM:WA makes provision for the promulgation of regulations for the management 

and control of residue stockpiles and residue deposits from a prospecting, mining, exploration or 

production operation. The Regulations Regarding the Planning and Management of Residue 

Stockpiles and Residue Deposits, promulgated in terms of NEM:WA (GN R632 of 2015), fulfil this 

purpose.  

The amendment of the Regulations through GN 990 of 2018 removed the requirement that liner 

systems for all facilities containing contaminated water or material must comply with the National 

Norms and Standards for the Disposal of Waste to Landfill (GN 636 of 2013). Instead, a competent 

person must recommend the pollution control measures suitable for a specific residue stockpile or 

residue deposit on the basis of a risk analysis. The risk analysis must be based on a physical, chemical 

and mineral content characterisation of the residue.  

Legal requirements for future mine expansions 

Tronox is currently obliged to dispose (backfill) and store tailings in accordance with GN R632 of 2015 

and to undertake a risk analysis for every future expansion project involving backfilling and storage of 

tailings. However, if tailings are excluded from the definition of waste, based on the findings of this 

WRA and characterisations of the tailings, a risk analysis will not be required for each future expansion 

project involving the disposal and storage of tailings. 
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10  Conclusions and Recommendations 

10.1 Findings and Conclusions  

The key conclusions of this WRA are: 

• Tronox uses tailings to backfill mining void(s), and/or build RSF walls and/or as fill material for 

internal haul roads. The use of tailings for backfilling and RSF wall construction is authorised in 

terms of the MPRDA, NEMA, and the NWA. If tailings are excluded from the definition of waste, 

Tronox will (in future) not need to apply for a WML in terms of NEM:WA, although the impacts of 

using tailings for beneficial uses will be managed according to existing approvals (EMPRs) and 

any new approvals that will be required in terms of the MPRDA, NEMA and the NWA; 

• A Waste Classification Study (June 2020) of tailings from the East Mine and West Mine (January 

2017) characterised the tailings samples from both Mines as a Type 4 waste which requires 

installation of a Class D containment liner prior to disposal / backfilling unless risk-based 

assessments demonstrate that this is not necessary. The natural (background) soil sample (which 

includes a normal proportion of clay or “fines” fractions) also classifies as a Type 4 Waste; 

• However, if tailings are excluded from the definition of waste, risk-based assessments will not be 

required for each future expansion project involving the disposal and storage of tailings. 

Consequently, Tronox appointed SRK Consulting to apply for the exclusion of the tailings waste 

stream generated at the Mine from the NEM:WA definition of waste; 

• The risk of tailings causing adverse impacts is dependent on the chemical composition of tailings 

(the source), the hydrogeological pathway (groundwater flow directions, groundwater quality), 

prevailing wind and air quality (also potential pathways) and the ecological and social environment 

(anthropogenic or ecological receptors);  

• All identified risks to people and the environment (except for the risk of poor vegetation regrowth), 

including groundwater impacts are assessed to be of low significance after mitigation; and 

• It has been assumed that general fill sand (or similar) would need to be used to backfill the pits if 

tailings could not be used.  This would result in more significant environmental risks to the 

environment, mostly due to the environmental impacts of sand mining and transport.  In addition, 

backfilling with general fill sand would render the Mine economically unviable. 

10.2 Recommendations 

This study shows that tailings are (and can be used in future) for backfilling and other beneficial uses 

without adverse risks to people or the environment. It is therefore recommended that sand tailings are 

excluded from the definition of waste so that Tronox may use sand tailings for beneficial uses, as per 

the current method, in accordance with approved EMPRs, for future mine expansions. 

Should the application to exclude tailings from the definition of waste be approved, Tronox will not be 

required to obtain a WML nor install a Class D containment liner for the handling (backfilling) of tailings 

for future projects at the Mine (including mine expansion projects). However, Tronox will still be 

required to obtain EA in terms of the EIA Regulations published under the NEMA and assess impacts 

to water resources in terms of the NWA, and obtain other relevant approvals. 
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Appendix A: DFFE Risk Assessment Template 

  



 

 

 

RISK ASSESSMENT IN TERMS OF REGULATION 8 OF THE WASTE 
EXCLUSION REGULATIONS 

 
Risk Assessment for an application for exclusion of waste stream or portion of 
waste stream in terms of the National Environmental Management: Waste Act, 
2008(Act No.59 of 2008), as amended.   

 
  

Kindly note that:  

1. This form is current as of 01 April 2021.  It is the responsibility of the 
applicant to ascertain whether subsequent versions of the form have been 
published or produced by the competent authority.   

  

2. The information must be typed within the spaces provided in the form.  The 
sizes of the spaces provided are not necessarily indicative of the amount of 
information to be provided.  Spaces are provided in tabular format and will 
extend automatically when each space is filled with typing.  

  

3. Incomplete forms (including information as required in the application form 
may be returned to the applicant for revision and the inclusion of additional 
information.   

  

4. Unless protected by law, all information filled in on this application will 
become public information on receipt by the competent authority.  Any 
interested and affected party should be provided with the information 
contained in this application on request, during any stage of the application 
process.  

   

  

( For official use only)  

File Reference Number:  12 /9/11  

NEAS Reference Number:    

Date Received:    

  



2  

  

 

BACKGROUND INFORMATION 

APPLICANT Tronox Mineral Sands (PTY) Ltd., Namakwa Sands  

CONTACT PERSON  JJ Le Roux 

NAME  JJ Le Roux 

ADDRESS  P.O Box 223; Lutzville; 8165 

E-MAIL ADDRESS Tronox.AuthorityComms@tronox.com;  jj.leroux@tronox.com 

TELEPHONE +27 (0) 27 217 3911 / 3017 

CELL PHONE +27 (0) 82 040 4788 

       

WASTE GENERATING FACILITY OR FACILITIES 

PHYSICAL ADDRESS 
OF FACILITY OR 
FACILITIES 

Gryskoppies, Northern Operations, Koekenaap 

GPS CO-ORDINATES 
AT CORNERS OF 
WASTE 
GENERATING 
FACILITY OR 
FACILITIES 

LATITUDE LONGITUDE 

31° 14’ 36.12”S 17° 50’ 48.98”E 

31° 14’ 34.12”S 17° 51’ 00.81”E 

31° 14’ 46.84”S 17° 51’ 51.52”E 

31° 14’ 39.23”S 17° 52’ 22.49”E 

31° 14’ 35.93”S 17° 52’ 45.95”E 

31° 14’ 24.25”S 17° 52’ 44.11”E 

31° 14’ 28.39”S 17° 52’ 48.55”E 

31° 14’ 09.69”S 17° 52’ 58.67”E 

31° 13’ 54.27”S 17° 52’ 57.39”E 

31° 13’ 28.16”S 17° 52’ 42.29”E 

31° 13’ 13.27”S 17° 53’ 02.17”E 

31° 13’ 26.54”S 17° 53’ 29.91”E 

31° 13’ 18.64”S 17° 53’ 43.08”E 

31° 12’ 48.50”S 17° 53’ 26.34”E 

31° 11’ 53.07”S 17° 53’ 54.86”E 

31° 11’ 58.94”S 17° 54’ 12.86”E 

31° 12’ 58.71”S 17° 56’ 18.91”E 

31° 11’ 47.18”S 17° 56’ 45.81”E 

31° 10’ 11.17”S 17° 59’ 44.00”E 

31° 10’ 59.47”S 17° 59’ 43.67”E 

31° 11’ 21.20”S 18° 01’ 14.00”E 

31° 12’ 45.23”S 18° 00’ 10.49”E 

31° 14’ 42.38”S 17° 59’ 56.86”E 

31° 15’ 20.58”S 18° 00’ 15.39”E 

31° 15’ 48.17”S 18° 00’ 32.45”E 

31° 17’ 36.91”S 17° 58’ 49.95”E 

31° 20’ 26.97”S 17° 56’ 41.27”E 

31° 22’ 58.39”S 17° 58’ 14.95”E 

31° 23’ 30.37”S 17° 56’ 20.65”E 

mailto:Tronox.AuthorityComms@tronox.com
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WASTE STREAM OR 
PORTION OF A 
WASTE STREAM TO 
BE EXCLUDED FROM 
THE DEFINITION OF 
WASTE 

 Sand Tailings 

BENEFICIAL USE/S • Backfilling of pits (94%); 

• Building residue storage facility walls (5%); 

• Cover material for domestic waste sites and radioactive waste (e.g. 
gypsum) stockpiles (<1%); and 

• Construction of internal roads (<1%). 

       

WASTE GENERATING PROCESS 

DETAILED 
DESCRIPTION OF 
WASTE 
GENERATING 
PROCESS1 

Tronox Mineral Sands (Pty) (Ltd) (Tronox) operates a heavy minerals mining 
business which includes the existing Namakwa Sands Mine (the Mine) at Brand 
se Baai and a Mineral Separation Plant (MSP) near Koekenaap on the West Coast 
of South Africa. At the Mine, heavy mineral sands are mined using open-cast 
strip-mining methods. Ore is processed at on-site Primary Concentration Plants 
(PCP West and PCP East) to produce a Heavy Mineral Concentrate (HMC), which 
is pumped to the Secondary Concentration Plant (SCP) also located at the Mine. 
Waste (or residue) products from primary processing at the PCPs include sand 
tailings (coarser material) and (finer) residue, called fines.  
 
Tronox is authorised to backfill sand tailings into the mining void(s), utilise sand 
tailings to build Residue Storage Facility (RSF) walls (to contain fines), use sand 
tailings as fill material for civil works (i.e. internal haul road construction) and as 
cover material for radioactive domestic waste sites (gypsum waste backfilled in 
mined out pits) at the Mine, within the approved Mining Right (MR) boundary, 
and in accordance with approved Environmental Management Programmes 
(EMPrs). Although Tronox’s existing tailings waste management approvals pre-
date GN R632 of 2015, this legislation, including the requirements for waste risk 
assessment, would be applicable to future expansion project involving these 
activities. However, if tailings are excluded from the definition of waste, based 
on the findings of this Waste Risk Assessment and characterisation of the 
tailings, a risk analysis will not be required for each future expansion projects 
involving these beneficial activities. 
 
Tronox is currently obliged to dispose (backfill) and store tailings in accordance 
with GN R632 of 2015 and to undertake a risk analysis for every future 
expansion project involving backfilling and storage of tailings. However, if 
tailings are excluded from the definition of waste, based on the findings of this 
WRA and characterisation of the tailings, a risk analysis will not be required for 
each future expansion project involving the disposal and storage of tailings. 
 
A more detailed description of the activities associated with the beneficial uses 
of tailings at the Mine is included in the attached Waste Risk Assessment and 
Waste Management Plan Report. 
 
Refer to process flow diagrams as Appendix 1 hereto. 

 
1 A process flow chart must be attached with this form for the process description 
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PRODUCTION 
PROCESS FLOW 
CHART ATTACHED 

YES   ✓ NO 

WASTE 
CLASSIFICATION 

HAZARDOUS  GENERAL✓ 

According to Schedule 3 of the NEM:WA sand tailings are classified as hazardous 
waste. However, with reference to the Material Safety Data Sheet (MSDS) 
(Appendix C of Waste Risk Assessment), in accordance with SANS 10234 
classification of waste, sand tailings have been classified as NON-HAZARDOUS. 
According to the MSDS there are no ingredients present which, within the 
current knowledge of the provider of the MSDS, and in the concentrations 
applicable, are classified as hazardous to health or the environment. According 
to the MSDS the most important symptoms and effects, both acute and delayed 
are as follows: 
 

• Inhalation: Respiratory irritation in high dust situations. 

• Ingestion: Not a likely exposure route. 

• Skin contact: May cause mechanical skin irritation. 

• Eye contact: May cause mechanical eye irritation. 
 
A Waste Classification Study (June 2020) of tailings from the East Mine and West 
Mine (January 2017) characterised the tailings samples from both Mines as a 
Type 4 waste which requires installation of a Class D containment liner prior to 
disposal / backfilling unless risk-based assessments demonstrate that this is not 
necessary. The natural (background) soil sample (which includes a normal 
proportion of clay or “fines” fractions) also classifies as a Type 4 Waste because 
it has similar chemical characteristics to the tailings waste product. 

IF HAZARDOUS LIST 
THE HAZARDS OF 
THE WASTE 

The following potential risks associated with the beneficial use of tailings were 
identified and assessed in the Waste Risk Assessment: 
 

• Exposure to wind-blown dust; 

• Exposure to poor quality groundwater; 

• Loss of / or disturbance to aquatic habitat from groundwater seepage; 

• Poor vegetation regrowth due to poor soil properties of tailings;  

• Delay in reaching agricultural land capability closure objective; and 

• Decline in production at Cawood Saltworks (wind-blown dust affecting 
formation of salt crystals). 

 
The risk of tailings causing adverse impacts is dependent on the chemical 
composition of tailings (the source), the hydrogeological pathway (groundwater 
flow directions, groundwater quality), prevailing wind and air quality (also 
potential pathways) and the ecological and social environment (anthropogenic 
or ecological receptors). 
 
All identified (listed above) to people and the environment (except for the risk 
of poor vegetation regrowth), including groundwater impacts are assessed to 
be of low significance after mitigation (refer to Waste Risk Assessment and 
Waste Management Plan). 
 
The Waste Risk Assessment shows that tailings are (and can be used in future) 
for backfilling and other beneficial uses without adverse risks to people or the 
environment. It is therefore recommended that sand tailings are excluded from 
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the definition of waste so that Tronox may use sand tailings for beneficial uses, 
as per the current method, in accordance with approved EMPRs, for future mine 
expansions. 

 



 

 

 RISK ASSESSMENT WITH AND WITHOUT MITIGATION 

Activity (Source) Risk Description 
Environmental 

Pathway 
Receptors 

Assessment of Risk (without mitigation) With Mitigation 

Impact Probability Magnitude Duration Scale Significance Significance 

Storage, material 

handling and 

transportation of 

tailings at the Mine 

 

Use of tailings as 

backfill into pit at the 

Mine 

 

Use of tailings for 

construction of RSF 

walls at the Mine  

 

Use of tailings for 

construction of 

internal roads at the 

Mine 

 

Use of tailings for 

cover material for 

domestic waste sites 

and radioactive 

waste stockpiles at 

the Mine 

Exposure to wind-

blown dust 

Air (inhalation)  Humans   Impaired air quality 

affecting human health 3 4 5 1 30 (Moderate) Low 

Exposure to poor 

quality groundwater 

Soil and 

groundwater 

(ingestion)  

Humans Poor quality groundwater 

affecting human health 2 4 1 2 14 (Low) Low 

Loss / disturbance to 

aquatic habitat from 

groundwater 

seepage 

Groundwater Aquatic 

habitat 

Groundwater mounding 

from seepage affecting 

water quality of surface 

water features resulting in 

loss / disturbance of aquatic 

habitat 

2 2 2 2 12 (Low) Low 

Poor vegetation 

regrowth due to poor 

soil properties of 

tailings 

Soil Terrestrial 

habitat  

Prolonged loss of terrestrial 

habitat and ecosystem 

services 
4 6 5 1 48 (Moderate) Moderate 

Delay in reaching 

agricultural land 

capability closure 

objective   

Soil Land 

capability 

Opportunity cost of grazing 

(income) 
2 2 5 1 16 (Low) Low 

Decline in production 

at Cawood Saltworks 

(wind-blown dust 

affecting formation of 

salt crystals)   

Air and 

groundwater 

Cawood Salt 

Works 

Reduced income from lower 

salt production  

2 6 5 1 28 (Low) Low 

 



 

 

The following factors and criteria must be used to assess the impacts of the 
activities: 

 

CRITERIA 

Magnitude (Severity) Duration 

10 – Very high 5 – Permanent (longer than 10 years) 

8 – High 4 – Long term (5 – 10 years) 

6 – Moderate 3 – Medium term (12 months to 5 years) 

4 - Low 2 – Short term (< 12 months) 

2 - Minor 1 – Immediate  

Scale Probability (Likelihood)  

5 – International 5 – Definite 

4 – National 4 – Highly probable 

3 – Regional 3 – Medium probability 

2 – Local  2 – Low probability 

1 – Site only 1 – Improbably 

0 – None 0 - None 

 

Magnitude 

Measures the size of the impact 

 

Duration 

Duration refers to the lifetime of the impact i.e. how long it will last 

 

Scale 

The scale refers to the extent of the impact 

 

Probability 

The probability refers to the chance of the impact to occur. The potential 
impact could be most likely to occur, unlikely, etc. 

 

Assessment of Significance of Impact 

 

Significance rating of the potential impact illustrates the importance of the 
impact itself.  The size of the area affected by pollution may be extremely high 
but the significance of this effect is dependent on the concentration or level of 
pollution in that area.  In order to determine the significance of an impact, the 
following method should be used: 

 

Significance (S) = (Magnitude + Duration + Scale) x Probability 

 



8  

  

The values of S must then be categorised as follows: 

 

RATING DESCRIPTION 

SP > 60 High 
significance 

An impact which could influence the decision about whether 
or to proceed with the activities regardless of any possible 
mitigation 

SP 30 - 60 Moderate 
significance 

An impact or benefit which is sufficiently important to require 
management and which could have an influence on the 
decision unless it is mitigated 

SP < 30 Low 
significance 

Impacts with little real effect and which will not have an 
influence on or require modification of the activities 

+ Positive impact An impact that is likely to result in a positive 
consequence/effect 

 





 

 

Appendix 1: Process Flow Diagrams (Primary Concentration Plant East and Primary Concentration Plant West) 
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SRK Consulting: 566793: Tronox Tailings Waste Risk Assessment and Management Plan  Page 57 

ELSL/awm/dalc 566793_Tronox Waste Risk Assessment and Waste Management Plan_20210624 June 2021 

Appendix B DFFE Risk Management Plan Template 

  



 

 

 

RISK MANAGEMENT PLAN IN TERMS OF REGULATION 10 OF THE 
WASTE EXCLUSION REGULATIONS 

 
Risk Assessment for an application for exclusion of waste stream or portion of 
waste stream in terms of the National Environmental Management: Waste Act, 
2008(Act No.59 of 2008), as amended.   

 
  

Kindly note that:  

1. This form is current as of 01 April 2021.  It is the responsibility of the 
applicant to ascertain whether subsequent versions of the form have been 
published or produced by the competent authority.   

  

2. The information must be typed within the spaces provided in the form.  The 
sizes of the spaces provided are not necessarily indicative of the amount of 
information to be provided.  Spaces are provided in tabular format and will 
extend automatically when each space is filled with typing.  

  

3. Incomplete forms (including information as required in the application form 
may be returned to the applicant for revision and the inclusion of additional 
information.   

  

4. Unless protected by law, all information filled in on this application will 
become public information on receipt by the competent authority.  Any 
interested and affected party should be provided with the information 
contained in this application on request, during any stage of the application 
process.  

   

  

( For official use only)  

File Reference Number:  12 /9/11  

NEAS Reference Number:    

Date Received:    
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BACKGROUND INFORMATION 

APPLICANT Tronox Mineral Sands (PTY) Ltd., Namakwa Sands 

CONTACT PERSON  JJ Le Roux 

NAME JJ Le Roux 

ADDRESS P.O Box 223; Lutzville; 8165 

E-MAIL ADDRESS Tronox.AuthorityComms@tronox.com;  jj.leroux@tronox.com 

TELEPHONE +27 (0) 27 217 3911 / 3017 

CELL PHONE +27 (0) 82 040 4788 

       

WASTE FACILITIY OR FACILITIES 

SOURCE (S) OF WASTE 
Mineral sands from open-cast strip mining at the existing 
Namakwa Sands Mine at Brand-se-Baai. 

WASTE TO BE BENEFICIATED  Sand tailings 

GPS CO-ORDINATES AT CORNERS 
OF WASTE GENERATING FACILITY 
OR FACILITIES 

LATITUDE LONGITUDE 

31° 14’ 36.12”S 17° 50’ 48.98”E 

31° 14’ 34.12”S 17° 51’ 00.81”E 

31° 14’ 46.84”S 17° 51’ 51.52”E 

31° 14’ 39.23”S 17° 52’ 22.49”E 

31° 14’ 35.93”S 17° 52’ 45.95”E 

31° 14’ 24.25”S 17° 52’ 44.11”E 

31° 14’ 28.39”S 17° 52’ 48.55”E 

31° 14’ 09.69”S 17° 52’ 58.67”E 

31° 13’ 54.27”S 17° 52’ 57.39”E 

31° 13’ 28.16”S 17° 52’ 42.29”E 

31° 13’ 13.27”S 17° 53’ 02.17”E 

31° 13’ 26.54”S 17° 53’ 29.91”E 

31° 13’ 18.64”S 17° 53’ 43.08”E 

31° 12’ 48.50”S 17° 53’ 26.34”E 

31° 11’ 53.07”S 17° 53’ 54.86”E 

31° 11’ 58.94”S 17° 54’ 12.86”E 

31° 12’ 58.71”S 17° 56’ 18.91”E 

31° 11’ 47.18”S 17° 56’ 45.81”E 

31° 10’ 11.17”S 17° 59’ 44.00”E 

31° 10’ 59.47”S 17° 59’ 43.67”E 

31° 11’ 21.20”S 18° 01’ 14.00”E 

31° 12’ 45.23”S 18° 00’ 10.49”E 

31° 14’ 42.38”S 17° 59’ 56.86”E 

31° 15’ 20.58”S 18° 00’ 15.39”E 

31° 15’ 48.17”S 18° 00’ 32.45”E 

31° 17’ 36.91”S 17° 58’ 49.95”E 

31° 20’ 26.97”S 17° 56’ 41.27”E 

31° 22’ 58.39”S 17° 58’ 14.95”E 

31° 23’ 30.37”S 17° 56’ 20.65”E 

 

mailto:Tronox.AuthorityComms@tronox.com
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BENEFICIAL USE/S 

• Backfilling of pits (94%); 

• Building residue storage facility walls (5%); 

• Cover material for domestic waste sites and radioactive 
waste (gypsum) stockpiles (<1%); and 

• Construction of internal roads (<1%). 

       

WASTE GENERATING PROCESS 

MSDS ATTACHED IF HAZARDOUS YES   ✓ NO 

WASTE GENERATING FACILITY HAZARDOUS   GENERAL✓ 

 

According to Schedule 3 of the NEM:WA sand tailings are 
classified as hazardous waste. However, with reference to the 
Material Safety Data Sheet (MSDS) (Appendix C of Waste Risk 
Assessment), in accordance with SANS 10234 classification of 
waste, sand tailings have been classified as NON-HAZARDOUS. 

 

 

 



 

 

RISK MANAGEMENT PLAN 
 

Activity Risk Description Action to Minimise / Manage Risk Responsibility 

Storage, material handling and 
transportation of tailings  

 

Use of tailings as backfill into pit  

 

Use of tailings for construction of 
RSF walls  

 

Use of tailings for construction of 
internal roads 

 

Use of tailings for cover material for 
domestic waste sites and 
radioactive waste stockpiles at the 
Mine 

Exposure to wind-blown 
dust 

• Implement the mitigation measures in approved EMPRs 

at the Mine to mitigate wind-blown dust which include, 

but are not limited to: 

o Monitor fence-line dust fallout and apply air quality 

mitigation measures in response to exceedances. 

The limit is 1 200 mg/m2/day (average over 30 days), 

with allowance for two exceedances each year, not 

sequential.  Actions to correct exceedances must 

comply with the requirements of NEM: AQA and the 

Dust Control Regulations, 2013. 

o Profile, re-vegetate and stabilise tailings backfill 

areas and “capped” (covered) domestic waste sites 

and radioactive stockpiles with windbreaks as soon 

as practically possible. 

o Apply water or non-contaminating chemicals to 

areas where tailings are exposed (not yet stabilised 

with vegetation and / or windbreaks). 

Tronox Mineral Sands (Pty) 
Ltd 

Decline in production at 
Cawood Salt Works (wind-
blown dust affecting 
formation of salt crystals)   

 

Exposure to poor quality 
groundwater  

• Implement the mitigation measures in approved EMPRs 

at the Mine to mitigate impacts to groundwater quality 

which include, but are not limited to: 

Tronox Mineral Sands (Pty) 
Ltd 



5  

  

Activity Risk Description Action to Minimise / Manage Risk Responsibility 

o Keep seawater moisture content in tailings to below 

20% for uses at the Mine. 

o Monitor boreholes in the monitoring networks for 

water quality parameters on a quarterly basis. 

o Provide an alternative source of water should users’ 

groundwater quality or yield be shown to be 

negatively affected by the Mine. 

Loss / disturbance to aquatic 
habitat from groundwater 
seepage 

• Implement the mitigation measures in approved EMPRs 

at the Mine to mitigate impacts to aquatic habitat from 

groundwater seepage which include, but are not limited 

to: 

o Monitor surface seepage quality within the site 

boundary at discharge zones, e.g. low-lying areas 

and riverbanks, on a six-monthly basis, continuing 

for a period of five years post-closure. 

o Monitor potential discharge zones within the site 

boundary, e.g. low-lying areas and riverbanks on a 

six-monthly basis, continuing for a period of five 

years post-closure (if contaminated surface seepage 

is evident in these areas). 

o Conduct surface water sampling in the Sout River 

and Groot Goeraap River every six months to 

monitor the influence of the disposal of sand tailings 

Tronox Mineral Sands (Pty) 
Ltd 
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Activity Risk Description Action to Minimise / Manage Risk Responsibility 

on river salinity during active backfilling within 300 

m from the rivers (only required if there is water in 

the river). 

o Implement additional mitigation measures and/or 

corrective action if monitoring data shows a 

significant variation in groundwater depth (>6m) or 

quality compared to the modelled outputs. 

o Actively pump from strategically placed wellfield(s) 

to minimise mounding and limit the migration of 

groundwater in unintended directions (such as 

towards private boreholes, the shoreline and/or 

rivers) if surface seepage is evident. 

o Inspect the Groot Goeraap and Sout River riverbeds 

abutting rehabilitated areas (particularly low points) 

monthly during active backfilling within 300m of the 

rivers and for one year thereafter to identify 

significant moisture plumes likely to intercept the 

riverbed or banks. 

o Implement practical mitigation measures to prevent 

seepage into the Groot Goeraap and / or Sout River 

should seepage be identified during monitoring (e.g. 

the installation of cut-off drainage pipes along the 

closest edge to the river). 
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Activity Risk Description Action to Minimise / Manage Risk Responsibility 

Poor vegetation regrowth 
due poor soil properties of 
tailings 

• Rehabilitate mined out areas as soon as practically 

possible once mining is completed in an area and 

implement topsoil management procedures as specified 

in approved EMPRs. 

• Place topsoil layers at the top of the backfilled and 

reprofiled area to improve fertility in the upper soil 

layers and to retain seed stocks in the rehabilitated 

environment. 

• Re-vegetate rehabilitated areas e.g. through seeding, 

transplantation of plants, etc. 

• Improve soil conditions for rehabilitation e.g. by 

determining soil factors limiting vegetation growth and 

addressing these e.g. by applying fertilisers, etc. 

• Conduct soil sampling and analysis during ongoing and 

benchmark rehabilitation monitoring to confirm soil 

dynamics in rehabilitated areas. 

Tronox Mineral Sands (Pty) 
Ltd 

Delay in reaching 
agricultural land capability 
closure objective 
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SAFETY DATA SHEET (SDS) TNS EOFS Tailings 
   Page 1 of 9  

According to SANS 10234:2019/UN GHS 7th edition 

   
Revision Date: 25 February 2021 

 

 

                
 

First print date: 15 February 2021  

Version: 1.1 

SECTION 1. IDENTIFICATION OF THE WASTE AND OF THE COMPANY/UNDERTAKING 

Identifier:  

Identification as on the label/placard: TNS EOFS Tailings 
 

Additional information: None. 

 

Relevant identification of the waste and uses advised against: 

 

Description of waste: Mine void backfill, construction of Residue Storage Facility walls, general construction fill sand. 

 

Uses advised against: None. 

  

Details of the supplier of the Safety Data Sheet:  

Tronox Namakwa Sands (Pty) Ltd 

PO BOX 435 

VREDENBURG 

7330 

SOUTH AFRICA 

Emergency telephone numbers:  

+27 22 701 3911 (Office hours)  

SECTION 2. HAZARD IDENTIFICATION 

Classification of the substances or mixtures: 

The waste is classified according to  

 

SANS 10234:2008, Regulation EC 1272/2008 [EU-GHS/CLP]  

Hazard classes/Hazard categories Hazard statement 

Not hazardous Not required 

For full text of H statement see section 16 

 The most important adverse effects 

The most important adverse physiochemical effects: None known. 

The most important adverse human health effects: None known. 
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Label elements: 

Hazard pictograms: Not required. 

Signal Words: Not required. 

Hazard Statements: Not required. 

Precautionary Statements: Not required. 

Special labelling of certain mixtures: Not required. 

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS 

Substance/Mixture: Mixture 

Ingredients of the waste stream: Not hazardous. 

Substance name 
(IUPAC) 

CAS –No. Concentration 
% by weight 

Classification 
EC1272/2008 EC/list no 

Quartz (SiO2) 14808-455-4 90-100% Not classified 

238-455-4 

There are no ingredients present which, within the current knowledge of the provider of this SDS, and in the 

concentrations applicable, are classified as hazardous to health or the environment and hence require reporting in this 

section. 

 Occupational exposure limits, if available, are listed in Section 8. 

 For the full text of the H-Statements mentioned in this Section, see Section 16 

SECTION 4. FIRST AID MEASURES 

Description of first aid measures: 

In case of inhalation: If breathed in, move person into fresh air. If not breathing, give artificial respiration. In case of 

discomfort seek medical attention.  

In case of skin contact: Remove contaminated clothing; wash affected area immediately with soap and water for 15 

minutes. In case of discomfort seek medical attention if irritation persists. 

In case of eye contact: Flush eyes thoroughly with water for several minutes. Remove contact lenses after the initial 1-2 

minutes and continue flushing for several additional minutes. Seek medical advice if irritation persist. 

In case of ingestion: Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth 

with water. Seek medical attention if you feel unwell. 

Most important symptoms and effects, both acute and delayed:  

Inhalation: Respiratory irritation in high dust situations.  

Ingestion: Not a likely exposure route. 

Skin contact: May cause mechanical skin irritation.  

Eye contact: May cause mechanical eye irritation. 

Indication of any immediate medical attention and special treatment needed: 

Treat symptomatically. 
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SECTION 5. FIRE -FIGHTING MEASURE 

Extinguisher media: 

Suitable extinguisher media: Use an extinguishing agent suitable for the surrounding fire: use water spray, alcohol-

resistant foam, dry chemical or carbon dioxide. 

Unsuitable extinguishing media: High pressure water jet. 

Special hazards arising from the mixture: 

None known. 

Advice for fire-fighters:  

Evacuate area and contact emergency services. Toxic gases may be evolved in a fire situation. Remain upwind and 

notify those downwind of hazard. Wear full protective equipment including Self Contained Breathing Apparatus (SCBA) 

when combating fire.  

SECTION 6. ACCIDENTAL RELEASE MEASURES 

Personal precautions, protective equipment and emergency procedures: 

Follow safe handling advice and personal protective equipment. Prevent formation of dust. 

For non-emergency personnel: No action shall be taken involving any personal risk or without suitable training. Isolate 

area. Evacuate surrounding areas. Keep unnecessary and unprotected personnel from entering. Do not touch or walk 

through spilt material. Avoid breathing dust. Provide adequate ventilation. 

For emergency responders: Isolate area. Keep unnecessary and unprotected personnel from entering the area. Avoid 

inhalation of dust. Refer to Section 7, Handling, for additional precautionary measures. Use appropriate safety 

equipment. For additional information, refer to Section 8, Exposure Controls and Personal Protection. 

Environmental precautions: 

Prevent from entering into soil, ditches, sewers, waterways and/or groundwater. 

Methods for containment and cleaning up: 

For small spills: Sweep up or vacuum up spillage, collect in suitable container for disposal. Dispose and or manage in 

accordance with the requirements contained in R634 Waste Classification & Management Regulations, R635 National 

Norms & Standards for the Assessment of Waste for Landfill Disposal and R636 National Norms & Standards for 

Disposal of Waste to Landfill. 

For large spills: Sweep up or vacuum up spillage, collect in suitable container for disposal. Dispose and or manage in 

accordance with the requirements contained in R634 Waste Classification & Management Regulations, R635 National 

Norms & Standards for the Assessment of Waste for Landfill Disposal and R636 National Norms & Standards for 

Disposal of Waste to Landfill. 

Reference to other sections: 

See section 7 for information on safe handling. 
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See section 8 for information on personal protection equipment. 

See section 13 for information on disposal. 

Additional information: 

Stop source of spill as soon as possible and notify appropriate personnel. Utilize emergency response personal 

protection equipment prior to the start of any response. Evacuate all non-essential personnel. Dispose of spill residues 

per guidelines under Section 13, Disposal Consideration.  

SECTION 7. HANDLING AND STORAGE  

Precautions for safe handling: 

Avoid frequent or prolonged inhalation, contact with skin and eyes.  

Protective measures: Avoid generation of dust. Observe all information on the label or transport placard. 

Advice on general occupational hygiene: Do not eat drink or smoke when handling this waste. 

Conditions for safe storage, including incompatibilities: 

If required store waste removed from incompatible substances (acids), ignition sources and foodstuffs.  

Specific end uses: 

Wash hands before breaks and at the end of workday. 

 SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Control parameters: 

Occupational exposure limits: Silicon dioxide respirable dust TWA OEL-RL 3 mg/m3 

Biological exposure indices (BEI): There are no biological limit values indicated. 

Additional exposure limits under the conditions of use: No additional data known. 

Exposure control: 

Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 

workday. A Risk Assessment should be conducted before handling is to commence to determine specific exposure 

control. Ensure that eyewash stations and safety showers are close to the workstation location. 

Appropriate engineering controls: Avoid inhalation. Where an inhalation risk exists, mechanical extraction ventilation is 

recommended. Maintain dust levels below the recommended exposure standard. 

Hygiene measures: Wash hands, forearms and face thoroughly after handling material, before eating, smoking and 

using the lavatory and at the end of the working period. Ensure that eyewash stations and safety showers are close to 

the workstation location. 

Individual protection measures, such as personal protective equipment: 

Eye/face protection: Use tight fitting chemical goggles in high dust areas.  
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Hand protection:  Handle with gloves. 

Body protection: Wear appropriate clothing for task or operation. Keep working clothes separately. 

Respiratory protection: Respiratory protection is required in areas where dust is generated causing adverse effects, 

such as respiratory irritation or discomfort, or where indicated by your Risk Assessment process, if required use an 

approved air-purifying respirator. 

Environmental exposure controls: None required. 

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES 

Information on basic physical and chemical properties: 

Appearance (form): Solid (soil). 

Colour: Yellow brown to reddish brown.      

Odour: Odourless.      

Odour threshold:  Not known.      

pH: >6.5-<9  

Melting point/range (oC): Not known.     

Boiling point/range (oC): Not known.     

Flash point (oC): Not known.   

Evaporation rate: Not known.       

Flammability (solid, gas): Not flammable.   

Ignition temperature (oC): Not known.      

Upper/lower flammability/explosive limits: Upper explosion limit: Not determined. 

     Lower explosion limit: Not determined. 

Vapour pressure (20oC): Not known.     

Vapour density: Not known.      

Specific gravity (20oC): ¬2.65     

Water solubility (g/l) at 20oC: Not Soluble.    

n-Octanol/Water partition coefficient: Not known.     

Auto-ignition temperature: Not known.    

Decomposition temperature: Not known.     

Viscosity, dynamic (mPa s): Not known. 



 

SAFETY DATA SHEET (SDS) TNS EOFS Tailings 
   Page 6 of 9  

According to SANS 10234:2019/UN GHS 7th edition 

   
Revision Date: 25 February 2021 

 

 

                
 

Physical hazards: 

None. 

Other information: 

Fat solubility (solvent-oil to be specified): Not known. 

Bulk density: Not known. 

Dissociation constant in water (p Ka): Not known. 

Oxidation-reduction potential: Not known. 

SECTION 10. STABILITY AND REACTIVITY 

Reactivity:  

Stable under normal conditions. 

Chemical stability:  

Stable under normal storage conditions. 

Possibility of hazardous reactions: 

Hazardous polymerization is not expected to occur. 

Conditions to avoid: 

None. 

Incompatible materials: 

Strong inorganic and organic acids may release trace heavy metals into the environment. 

Hazardous decomposition products: 

Metal-oxides. 

SECTION 11. TOXICOLOGICAL INFORMATION 

Toxicokinetics, metabolism and distribution: 

Non-human toxicological data: No data available. 

Method: No data available. 

Dosage: No data available. 

Routes of administration: No data available. 

Results: No data available.  

Absorption: No data available. 
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Distribution: No data available. 

Metabolism: No data available. 

Excretion: No data available. 

Information on toxicological effects:  

Acute toxicity: No data available.  

Skin corrosion/irritation: No data available.  

Serious eye damage/irritation: No data available.  

Respiratory or skin sensitization: No data available. 

Germ cell mutagenicity: No data available. 

Carcinogenicity: Silicon dioxide: Prolonged inhalation of crystalline silica may result in silicosis, a disabling pulmonary 

fibrosis characterized by fibrotic changes and miliary nodules in the lungs, a dry cough, shortness of breath, 

emphysema, decreased chest expansion, and increased susceptibility to tuberculosis. In advanced stages, loss of 

appetite, pleuritic pain, and total incapacity to work. Advanced silicosis may result in death due to cardiac failure or 

destruction of lung tissue. Crystalline silica is classified as group 1 "known to be carcinogenic to humans" by IARC and 

"sufficient evidence" of carcinogenicity by the NTP., The chronic health risks are associated with respirable particles of 

3-4 um over protracted periods of time. Currently, there is a limited understanding of the mechanisms of quartz 

toxicity, including its mechanisms for lung carcinogenicity. Additional studies are needed to determine whether the cell 

transforming activity of quartz is related to its carcinogenic potential. 

Reproductive toxicity: No data available.  

STOT-single exposure: No data available. 

STOT-repeated exposure: No data available.  

Aspiration hazard: No data available. 

SECTION 12. ECOLOGICAL INFORMATION 

Toxicity: 

No data available.  

Persistence and degradability: 

No data available. 

Bioaccumulative potential: 

No data available. 

Mobility in soil 

No data available. 
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Results of PBT& vPvB assessment: 

No data available.  

Other adverse effects: 

No data available. 

SECTION 13. DISPOSAL CONSIDERATIONS 

Waste management methods: 

Dispose of in accordance with municipal, provincial and national regulations. Waste Classification and Management 

Regulations (GN 634 of 2013). Dispose and or manage in accordance with the requirements contained in R634 Waste 

Classification & Management Regulations, R635 National Norms & Standards for the Assessment of Waste for Landfill 

Disposal and R636 National Norms & Standards for Disposal of Waste to Landfill. 

Product/ packaging disposal:  

Not applicable.  

SECTION 14. TRANSPORT INFORMATION 

 

 
Land transport (ADR/RID) 

Sea transport 
 (IMDG) 

Air transport 
(ICAO/IATA) 

UN-Number Not required Not required Not required 

UN Proper shipping name: Not required Not required Not required 

Transport hazard class: Not required Not required Not required 

Packaging group: Not required Not required Not required 

Marine pollutant: No No No 

Special precautions for user: Not required Not required Not required 

Transport in bulk according to 
MARPOL 73/78 Annex II and the 
IBC code 

Not required Not required Not required 

 

SECTION 15. REGULATORY INFORMATION 

Safety, health and environmental regulations/legislation for the mixture: 

Relevant information regarding authorization: Occupational Health and Safety Act 1993 Regulation for Hazardous   

Chemical Substances.  

Relevant information regarding restrictions: None known. 

EU regulations: Regulation EC 1272/2008 [EU-GHS/CLP]  

Other National regulations: National Road Traffic Act, 1996 (ACT NO. 93 of 1996). SANS 10228:2012- The identification 

and classification of dangerous goods for transport by road and rail modes. Waste Classification and Management 

Regulations (GN 634 of 2013). 

Chemical Safety Assessment carried out? No 
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SECTION 16. OTHER INFORMATION 

Indication of changes: 

None first version. 

Relevant classification and H statements abbreviations used (number and full text): 

None. 

Training instructions: 

Adhere to all (but not limited to) the information given in this document. 

Further information: 

This information is based upon the present state of our knowledge. This SDS has been compiled and is solely intended 

for this waste material  

Notice to readers: 

Employers should use this information only as a supplement to other information gathered by them and should make 

independent judgement of suitability of this information to ensure proper use and protect the health and safety of 

employees. 

This information is furnished without warranty, and any action regarding the material not in conformance with this 

Safety Data Sheet, or in combination with any other process, is the responsibility of the handler. 
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9 Quantum Road

Firgrove Business Park W: www.element.com

Somerset West

7130

South Africa

SRK Consulting

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Please include all sections of this report if it is reproduced

Admin Building

Albion Spring

183 Main Road

Rondebosch 7700

South Africa

Richard O'Brien

7th January, 2020

TRONOX MINE

Test Report 19/20946 Batch 1

Tronox, Brand Se Baai

20th December, 2019

Final report

Project Manager

1

Three samples were received for analysis on 20th December, 2019 of which three were scheduled for analysis.  Please find attached our Test Report 

which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the 

scope of any accreditation, and all results relate only to samples supplied. 

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. 



Analysis was undertaken at either Element Materials Technology UK, which is ISO 17025 accredited under UKAS (4225) or Element Materials 

Technology (SA) which is ISO 17025 accredited under SANAS (T0729) or a subcontract laboratory where specified.



NOTE: Under International Laboratory Accreditation Cooperation (ILAC), ISO 17025 (UKAS) accreditation is recognised as equivalent to SANAS 

(South Africa) accreditation.

Authorised By:

Simon Gomery BSc

1 of 13

Element Materials Technology South Africa (Pty) Limited

Registered Office: Unit D2/D5, 9 Quantum Road, Firgrove Business Park,

Somerset West, Western Cape, 7130, South Africa

Company Registration No: 2015/025446/07



Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

EMT Job No: 19/20946

EMT Sample No. 1-2 3-4 5-6

Sample ID SLIMES TP1 TAILINGS TP1
EAST OFS 

TP1

Depth

COC No / misc

Containers J J J

Sample Date 13/12/2019 13/12/2019 13/12/2019

Sample Type Soil Soil Soil

Batch Number 1 1 1

Date of Receipt 20/12/2019 20/12/2019 20/12/2019

Antimony 2 <1 <1 <1 mg/kg TM30/PM15

Arsenic
 # 6.1 0.6 1.7 <0.5 mg/kg TM30/PM15

Barium
 # 167 10 37 <1 mg/kg TM30/PM15

Cadmium
 # <0.1 <0.1 <0.1 <0.1 mg/kg TM30/PM15

Chromium
 # 362.4AB 89.1 170.3 <0.5 mg/kg TM30/PM15

Cobalt
 # 15.6 1.4 6.8 <0.5 mg/kg TM30/PM15

Copper
 # 12 6 3 <1 mg/kg TM30/PM15

Lead
 # 85 6 <5 <5 mg/kg TM30/PM15

Manganese
 # 991 57 290 <1 mg/kg TM30/PM15

Mercury
 # <0.1 <0.1 <0.1 <0.1 mg/kg TM30/PM15

Molybdenum
 # 0.3 0.3 <0.1 <0.1 mg/kg TM30/PM15

Nickel
 # 47.9 3.9 16.0 <0.7 mg/kg TM30/PM15

Selenium
 # <1 <1 <1 <1 mg/kg TM30/PM15

Vanadium 202 16 67 <1 mg/kg TM30/PM15

Boron (Aqua Regia Soluble) 69.68 3.80 18.30 <0.25 mg/kg TM30/PM15

Zinc
 # 305 18 21 <5 mg/kg TM30/PM15

VOC MS

Chlorobenzene
 # <3 <3 - <3 ug/kg TM15/PM10

Methyl Tertiary Butyl Ether
 # <2 <2 - <2 ug/kg TM15/PM10

Benzene
 # <3 <3 - <3 ug/kg TM15/PM10

Toluene
 # <3 <3 - <3 ug/kg TM15/PM10

Ethylbenzene
 # <3 <3 - <3 ug/kg TM15/PM10

Xylenes (sum of isomers)
 # <8 <8 - <8 ug/kg TM15/PM10

1,2-Dichlorobenzene
 # <4 <4 - <4 ug/kg TM15/PM10

1,4-Dichlorobenzene
 # <4 <4 - <4 ug/kg TM15/PM10

1,1-Dichloroethene (1,1 DCE)
 # <6 <6 - <6 ug/kg TM15/PM10

1,2-Dichloroethane (1,2 DCA)
 # <4 <4 - <4 ug/kg TM15/PM10

1,2-Dichloroethene (cis & trans)
 # <6 <6 - <6 ug/kg TM15/PM10

1,1,1-Trichloroethane
 # <3 <3 - <3 ug/kg TM15/PM10

1,1,2-Trichloroethane
 # <3 <3 - <3 ug/kg TM15/PM10

1,1,1,2-Tetrachloroethane
 # <3 <3 - <3 ug/kg TM15/PM10

1,1,2,2-Tetrachloroethane
 # <3 <3 - <3 ug/kg TM15/PM10

Trichlorobenzenes (1,2,3 & 1,2,4)
 # <14 <14 - <14 ug/kg TM15/PM10

Carbon tetrachloride
 # <4 <4 - <4 ug/kg TM15/PM10

Chloroform
 # <3 <3 - <3 ug/kg TM15/PM10

Dichloromethane (DCM)
 # <30 <30 - <30 ug/kg TM15/PM10

Methyl Ethyl Ketone (MEK) <100 <100 - <100 ug/kg TM15/PM10

Styrene <3 <3 - <3 ug/kg TM15_A/PM10

Tetrachloroethene (PCE)
 # <3 <3 - <3 ug/kg TM15/PM10

Trichloroethene (TCE)
 # <3 <3 - <3 ug/kg TM15/PM10

Vinyl Chloride <2 <2 - <2 ug/kg TM15_A/PM10

Tronox, Brand Se Baai

Richard O'Brien

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology

SRK Consulting

TRONOX MINE

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 13



Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

EMT Job No: 19/20946

EMT Sample No. 1-2 3-4 5-6

Sample ID SLIMES TP1 TAILINGS TP1
EAST OFS 

TP1

Depth

COC No / misc

Containers J J J

Sample Date 13/12/2019 13/12/2019 13/12/2019

Sample Type Soil Soil Soil

Batch Number 1 1 1

Date of Receipt 20/12/2019 20/12/2019 20/12/2019

EPH (C10-C36) <10 <10 - <10 mg/kg TM5/PM8

GRO C6-C9 <0.1 <0.1 - <0.1 mg/kg TM36/PM12

PCBs (Total vs Aroclor 1254) <10 <10 - <10 ug/kg TM17/PM8

Total Phenols HPLC <0.15 <0.15 - <0.15 mg/kg TM26/PM21

Natural Moisture Content 284.5 25.4 0.8 <0.1 % PM4/PM0

Moisture Content (% Wet Weight) 74.0 20.2 0.8 <0.1 % PM4/PM0

Fluoride 4.6 0.6 1.3 <0.3 mg/kg TM173/PM20

Hexavalent Chromium
 # <0.3 <0.3 <0.3 <0.3 mg/kg TM38/PM20

Total Cyanide
 # <0.5 <0.5 <0.5 <0.5 mg/kg TM89/PM45

Phenols

2,4,6-Trichlorophenol <10 <10 - <10 ug/kg TM16/PM8

2,4-Dichlorophenol
 # <10 <10 - <10 ug/kg TM16/PM8

2-Chlorophenol
 # <10 <10 - <10 ug/kg TM16/PM8

PAHs

Benzo(a)pyrene <10 <10 - <10 ug/kg TM16/PM8

PAH 16 Total <150 <150 - <150 ug/kg TM16/PM8

Phthalates

Bis(2-ethylhexyl) phthalate <100 <100 - <100 ug/kg TM16/PM8

Other semi volatiles

2,4-Dinitrotoluene <10 <10 - <10 ug/kg TM16/PM8

Hexachlorobutadiene
 # <10 <10 - <10 ug/kg TM16/PM8

Nitrobenzene
 # <10 <10 - <10 ug/kg TM16/PM8

Formaldehyde (water soluble) <2 <2 - <2 mg/kg TM51/PM112

LOD/LOR Units
Method

No.

Element Materials Technology

SRK Consulting

TRONOX MINE

Tronox, Brand Se Baai

Richard O'Brien

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 13



Client Name: Report : ASLP (20:1)-Acetate pH 5 or 2.9

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

EMT Job No: 19/20946

EMT Sample No. 1-2 3-4 5-6

Sample ID SLIMES TP1 TAILINGS TP1
EAST OFS 

TP1

Depth

COC No / misc

Containers J J J

Sample Date 13/12/2019 13/12/2019 13/12/2019

Sample Type Soil Soil Soil

Batch Number 1 1 1

Date of Receipt 20/12/2019 20/12/2019 20/12/2019

Dissolved Antimony <2 <2 <2 <2 ug/l TM30/PM14

Dissolved Arsenic <2.5 3.8 3.9 <2.5 ug/l TM30/PM14

Dissolved Barium 90 13 27 <3 ug/l TM30/PM14

Dissolved Boron 846 64 125 <12 ug/l TM30/PM14

Dissolved Cadmium <0.5 <0.5 <0.5 <0.5 ug/l TM30/PM14

Dissolved Chromium 3.6 1.8 3.7 <1.5 ug/l TM30/PM14

Dissolved Cobalt <2 <2 <2 <2 ug/l TM30/PM14

Dissolved Copper <7 20 <7 <7 ug/l TM30/PM14

Dissolved Lead <5 <5 <5 <5 ug/l TM30/PM14

Dissolved Manganese 231 38 25 <2 ug/l TM30/PM14

Dissolved Mercury <1 <1 <1 <1 ug/l TM30/PM14

Dissolved Molybdenum <2 <2 <2 <2 ug/l TM30/PM14

Dissolved Nickel 9 <2 <2 <2 ug/l TM30/PM14

Dissolved Selenium <3 <3 <3 <3 ug/l TM30/PM14

Dissolved Vanadium 3.0 2.4 2.8 <1.5 ug/l TM30/PM14

Dissolved Zinc 988 158 9 <3 ug/l TM30/PM14

EPH (C10-C36) <10 <10 - <10 ug/l TM5/PM30

GRO (C6-C9) - <100 ug/l TM36/PM88

Tronox, Brand Se Baai

Richard O'Brien

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology

SRK Consulting

TRONOX MINE

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 13



Client Name: Report : ASLP (20:1)-Acetate pH 5 or 2.9

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

EMT Job No: 19/20946

EMT Sample No. 1-2 3-4 5-6

Sample ID SLIMES TP1 TAILINGS TP1
EAST OFS 

TP1

Depth

COC No / misc

Containers J J J

Sample Date 13/12/2019 13/12/2019 13/12/2019

Sample Type Soil Soil Soil

Batch Number 1 1 1

Date of Receipt 20/12/2019 20/12/2019 20/12/2019

VOC MS

Methyl Tertiary Butyl Ether <0.1 <0.1 - <0.1 ug/l TM15/PM88

Vinyl Chloride <0.1 <0.1 - <0.1 ug/l TM15/PM88

1,1-Dichloroethene (1,1 DCE) <3 <3 - <3 ug/l TM15/PM88

Dichloromethane (DCM) <20 <20 - <20 ug/l TM15/PM88

1,2-Dichloroethene (cis & trans) <6 <6 - <6 ug/l TM15/PM88

Chloroform <2 <2 - <2 ug/l TM15/PM88

1,1,1-Trichloroethane <2 <2 - <2 ug/l TM15/PM88

Carbon tetrachloride <2 <2 - <2 ug/l TM15/PM88

1,2-Dichloroethane <2 <2 - <2 ug/l TM15/PM88

Benzene <0.5 <0.5 - <0.5 ug/l TM15/PM88

Trichloroethene (TCE) <3 <3 - <3 ug/l TM15/PM88

Toluene <5 <5 - <5 ug/l TM15/PM88

1,1,2-Trichloroethane <2 <2 - <2 ug/l TM15/PM88

Tetrachloroethene (PCE) <3 <3 - <3 ug/l TM15/PM88

Chlorobenzene <2 <2 - <2 ug/l TM15/PM88

1,1,1,2-Tetrachloroethane <2 <2 - <2 ug/l TM15/PM88

Ethylbenzene <1 <1 - <1 ug/l TM15/PM88

Xylenes (sum of isomers) <3 <3 - <3 ug/l TM15/PM88

Styrene <2 <2 - <2 ug/l TM15/PM88

1,1,2,2-Tetrachloroethane <4 <4 - <4 ug/l TM15/PM88

1,4-Dichlorobenzene <3 <3 - <3 ug/l TM15/PM88

1,2-Dichlorobenzene <3 <3 - <3 ug/l TM15/PM88

Trichlorobenzenes (1,2,3 & 1,2,4) <6 <6 - <6 ug/l TM15/PM88

Methyl Ethyl Ketone (MEK) <100 <100 - <100 ug/l TM15/PM88

SVOC MS

Phenols

2-Chlorophenol <3AA <3AA - <1 ug/l TM16/PM30

2,4-Dichlorophenol <1.5AA <1.5AA - <0.5 ug/l TM16/PM30

2,4,6-Trichlorophenol <3AA <3AA - <1 ug/l TM16/PM30

PAHs

Benzo(a)pyrene <3AA <3AA - <1 ug/l TM16/PM30

PAH 16 Total <30AA <30AA - <10 ug/l TM16/PM30

Phthalates

Bis(2-ethylhexyl) phthalate <15AA <15AA - <5 ug/l TM16/PM30

Other SVOCs

2,4-Dinitrotoluene <1.5AA <1.5AA - <0.5 ug/l TM16/PM30

Hexachlorobutadiene <3AA <3AA - <1 ug/l TM16/PM30

Nitrobenzene <3AA <3AA - <1 ug/l TM16/PM30

PCBs (Total vs Aroclor 1254) <0.2 <0.2 - <0.2 ug/l TM17/PM30

LOD/LOR Units
Method

No.

Element Materials Technology

SRK Consulting

TRONOX MINE

Tronox, Brand Se Baai

Richard O'Brien

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 13



Client Name: Report : ASLP (20:1)-Acetate pH 5 or 2.9

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

EMT Job No: 19/20946

EMT Sample No. 1-2 3-4 5-6

Sample ID SLIMES TP1 TAILINGS TP1
EAST OFS 

TP1

Depth

COC No / misc

Containers J J J

Sample Date 13/12/2019 13/12/2019 13/12/2019

Sample Type Soil Soil Soil

Batch Number 1 1 1

Date of Receipt 20/12/2019 20/12/2019 20/12/2019

Total Phenols HPLC <0.1 <0.1 - <0.1 mg/l TM26/PM0

Fluoride <0.3 <0.3 <0.3 <0.3 mg/l TM173/PM0

Sulphate as SO4 228.3 36.3 20.6 <0.5 mg/l TM38/PM0

Chloride 1683.1 206.5 52.4 <0.3 mg/l TM38/PM0

Hexavalent Chromium <0.006 <0.006 <0.006 <0.006 mg/l TM38/PM0

Nitrate as N 0.17 <0.05 0.08 <0.05 mg/l TM38/PM0

Total Cyanide <0.01 <0.01 <0.01 <0.01 mg/l TM89/PM0

pH of leaching fluid 5.0 5.0 5.0 pH units NONE/PM80

pH of leaching fluid 5.0 5.0 - pH units NONE/PM88

Formaldehyde <0.5 <0.5 - <0.5 mg/l TM51/PM0

Total Dissolved Solids 1374 437 168 <35 mg/l TM20/PM0

Tronox, Brand Se Baai

Richard O'Brien

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology

SRK Consulting

TRONOX MINE

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 6 of 13



Notification of Deviating Samples

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Analysis Reason

Please note that only samples that are deviating are mentioned in this report.  If no samples are listed it is because none were deviating.

Only analyses which are accredited are recorded as deviating if set criteria are not met.

Contact:

Sample ID

Client Name: SRK Consulting

Reference:

Location:

No deviating sample report results for job 19/20946

Element Materials Technology

TRONOX MINE

Tronox, Brand Se Baai

Richard O'Brien

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 7 of 13



EMT Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when

all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been

met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside

the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not 

been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered

indicative only, but this does not mean the data is not valid. 

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact

the laboratory if further details are required of the circumstances which have led to the removal of accreditation.    

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the

requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed

decision as to whether testing should still be undertaken.

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,

clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable

limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but

the associated AQC passes this is assumed to be due to matrix effect.  Results are not surrogate corrected.

A dilution suffix indicates a dilution has been performed and the reported result takes this into account.  No further calculation is required.

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated

blanks.

Sufficient amount of sample must be received to carry out the testing specified.  Where an insufficient amount of sample has been received the 

testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCl (1N) 

to reduce the pH of the sample to 2.0 - 2.5.  Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite.  This may not be the case.  The calculation 

may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.

WATERS

Please note we are not a UK Drinking Water Inspectorate (DWI) Approved Laboratory .

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are

outside our scope of accreditation.

If you have not already done so, please send us a purchase order if this is required by your company.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately. 

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not

moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C ±5°C unless otherwise stated. Moisture content for

CEN Leachate tests are dried at 105°C ±5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings 

listed in order of ease of fibre release.

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

19/20946

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our

MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations

of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS

accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be

included unless we are requested to remove them. 

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced
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EMT Job No.:

Measurement Uncertainty

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

>>

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

AA x3 Dilution

Outside Calibration Range

Matrix Effect

No Fibres Detected

AQC Sample

Blank Sample

Client Sample

Trip Blank Sample

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

Results above calibration range, the result should be considered the minimum value.  The actual result could be significantly 

higher, this result is not accredited.

Analysis subcontracted to an Element Materials Technology approved laboratory.

Samples are dried at 35°C ±5°C

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

No Determination Possible

Calibrated against a single substance

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Results expressed on as received basis.

ISO17025 (UKAS Ref No. 4225) accredited - UK.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa

Indicates analyte found in associated method blank.

Dilution required.

MCERTS accredited.

Not applicable

19/20946

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not 

been included within the reported results.  Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced
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AB x5 Dilution
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EMT Job No: 19/20946

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either 

35°C or 105°C. Calculation based on ISO 11465 and BS1377.
PM0 No preparation is required. AR

TM5

Modified 8015B method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts 

dissolved phase plus a sheen if present.

PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex. AR No

TM5

Modified 8015B method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts 

dissolved phase plus a sheen if present.

PM8
End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds 

(VOCs) by Headspace GC-MS.
PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  
AR Yes

TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds 

(VOCs) by Headspace GC-MS.
PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  
Yes AR Yes

TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds 

(VOCs) by Headspace GC-MS.
PM88

A 20:1 ratio of deionised water to as received soil, is leached for 18 hours with zero 

headspace.
AR No

TM16
Modified USEPA 8270. Quantitative determination of Semi-Volatile Organic compounds 

(SVOCs) by GC-MS. 
PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex. AR No

TM16
Modified USEPA 8270. Quantitative determination of Semi-Volatile Organic compounds 

(SVOCs) by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

TM16
Modified USEPA 8270. Quantitative determination of Semi-Volatile Organic compounds 

(SVOCs) by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM17
Modified US EPA method 8270. Determination of specific Polychlorinated Biphenyl 

congeners by GC-MS.
PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex. AR No

Element Materials Technology Method Code Appendix
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EMT Job No: 19/20946

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM17
Modified US EPA method 8270. Determination of specific Polychlorinated Biphenyl 

congeners by GC-MS.
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

TM20
Modified BS 1377-3: 1990/USEPA 160.3 Gravimetric determination of Total Dissolved 

Solids/Total Solids
PM0 No preparation is required. AR No

TM26
Determination of phenols by Reversed Phased High Performance Liquid 

Chromatography and Electro-Chemical Detection.
PM0 No preparation is required. AR No

TM26
Determination of phenols by Reversed Phased High Performance Liquid 

Chromatography and Electro-Chemical Detection.
PM21

As received solid  or water samples are extracted in Methanol: Sodium Hydroxide (0.1M 

NaOH) (60:40) by orbital shaker.
AR Yes

TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

PM14
Analysis of waters and leachates for metals by ICP OES/ICP MS. Samples are filtered for 

dissolved metals and acidified if required.
AR No

TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. 

Samples containing asbestos are not dried and ground.
AD Yes

TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. 

Samples containing asbestos are not dried and ground.
Yes AD Yes

TM36

Modified US EPA method 8015B. Determination of Gasoline Range Organics (GRO) in 

the carbon  chain range of C4-12 by headspace GC-FID. MTBE by GCFID co-elutes with 

3-methylpentane if present and therefore can give a false positive. Positive MTBE results 

can be confirmed using GCMS.  

PM12
Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.
AR Yes

TM36

Modified US EPA method 8015B. Determination of Gasoline Range Organics (GRO) in 

the carbon  chain range of C4-12 by headspace GC-FID. MTBE by GCFID co-elutes with 

3-methylpentane if present and therefore can give a false positive. Positive MTBE results 

can be confirmed using GCMS.  

PM88
A 20:1 ratio of deionised water to as received soil, is leached for 18 hours with zero 

headspace.
AR No

TM38

Soluble Ion analysis using Discrete Analyser. Modified US EPA methods 325.2 

(Chloride), 375.4 (Sulphate), 365.2 (o-Phosphate), 353.1 (TON), 354.1 (Nitrite), 350.1 

(NH4+) comparable to BS ISO 15923-1, 7196A (Hex Cr)

PM0 No preparation is required. AR No

Element Materials Technology Method Code Appendix
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EMT Job No: 19/20946

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM38

Soluble Ion analysis using Discrete Analyser. Modified US EPA methods 325.2 

(Chloride), 375.4 (Sulphate), 365.2 (o-Phosphate), 353.1 (TON), 354.1 (Nitrite), 350.1 

(NH4+) comparable to BS ISO 15923-1, 7196A (Hex Cr)

PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to 

soil for hexavalent chromium using a reciprocal shaker.

Yes AR Yes

TM51

Formaldehyde determination by reaction with Ammonium Ions and acetylacetone which 

is analysed spectrophotometrically.  This is a colourimetric determination based on ISO 

15373:200 method A.

PM0 No preparation is required.

TM51

Formaldehyde determination by reaction with Ammonium Ions and acetylacetone which 

is analysed spectrophotometrically.  This is a colourimetric determination based on ISO 

15373:200 method A.

PM112 As received soils are extracted with deionised water in a 4:1 ratio AR Yes

TM89

Modified USEPA method OIA-1667. Determination of cyanide by Flow Injection Analyser.  

Where WAD cyanides are required a Ligand displacement step is carried out before 

analysis.

PM0 No preparation is required. AR No

TM89

Modified USEPA method OIA-1667. Determination of cyanide by Flow Injection Analyser.  

Where WAD cyanides are required a Ligand displacement step is carried out before 

analysis.

PM45
As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide, 

Sulphide and Thiocyanate analysis.
Yes AR Yes

TM173 Analysis of fluoride by ISE (Ion Selective Electrode) using modified ISE method 340.2 PM0 No preparation is required. AR No

TM173 Analysis of fluoride by ISE (Ion Selective Electrode) using modified ISE method 340.2 PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to 

soil for hexavalent chromium using a reciprocal shaker.

AR Yes

NONE No Method Code PM80

A 20:1 ratio of leaching fluid to as received soil, is leached for 18 hours. The client can 

choose to use any of the following leaching fluids a) deionised water b) pH5 c) pH 

5/pH2.9 depending on pH of sample d) pH9.2

AR No

NONE No Method Code PM88
A 20:1 ratio of deionised water to as received soil, is leached for 18 hours with zero 

headspace.
No

TM15_A
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds, Vinyl 

Chloride & Styrene by Headspace GC-MS.
PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  
AR Yes

Element Materials Technology Method Code Appendix
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            COMPANY NAME : SRK CONSULTING –CAPE TOWN  

 ADDRESS : POSTNET SUITE NO 206 PRIVATE BAG X18 RONDEBOSCH 7700 

 SUBJECT : ANALYSIS OF 2 SOLID SAMPLES  

 MARKED : AS BELOW 

 INSTRUCTED BY : RICHARD O’BRIEN 

 ORDER NO. : TRONOX 

 RECEIVED ON : 18/12/2019 

 LAB NO(S) : E022249-E022250 

  DATE ANALYSED : 13/02/2020 

ACID-BASE ACCOUNTING 

Analysis on the dried and milled samples: 

SAMPLE 

MARKS:  

LAB NO: Total Sulphur, S 

% 

Total Acidity 

Potential as 

CaCO3 kg/ton 

Gross Neutralisation 

Potential as CaCO3 

kg/ton 

Net Neutralisation 

Potential as CaCO3 

kg/ton 

(By Difference) 

 

SLIMES TP1 E022249 0.370 11.5 38 26.5 

TAILINGS 

TP1 

E022250 0.040 1.25 2.12 0.87 

 

Method Reference: 

Lawrence, R.W., Polling, G.P. and Marchant, P.B., 1989.  Investigation of predictive techniques or acid mine drainage, Report on 

DSS Contract No. 23440-7-9178/01-SQ, Energy Mines and Resources, Canada, MEND Report 1.16.1(a).Sobek, A.A., Schuller, 

W.A., Freeman, J.R. and Smith, R.M., 1978. Field and Laboratory Methods Applicable to Overburden and Mine soils, EPA 

600/2-78-054, 203 pp.  
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40 Modulus Road 
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T: +27 11 661 7900 
F: +27 11 496 2238 
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W: www.bureauveritas.com 
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ANALYSIS 

 

Qualitative and Quantitative XRD (mineralogy) 

 The samples were prepared according to the standardized Panalytical backloading system, which provides nearly 

random distribution of the particles. 

 The samples were analyzed using a PANalytical Aeris powder diffractometer in θ–θ configuration with an X’Celerator 

detector  and fixed divergence- and receiving slits with Fe filtered Co-Kα radiation (λ=1.789Å). The phases were 

identified using X’Pert Highscore plus software.  

 The relative phase amounts (weight %) were estimated using the Rietveld method (Autoquan Program). The 

quantitative results are listed below. 

 

Mineral General Formula 

  

Bassanite CaSO4(H2 O)0.5 

Goethite Fe2O3.H2O 

Halite NaCl 

Kaolinite Al4(OH)8(Si4O10 ) 

Microcline KAlSi3O8 

Muscovite KAl3Si3O10(OH)2 

Plagioclase (Na,Ca)(Si,Al)4O8 

 

 

SAMPLE ID  SLIMES TP1 

TP1 

TAILINGS TP1 

 E022249 E022250 

 wt% wt% 

Bassanite       1.42      - 

Goethite 1.55 - 

Halite 24.5            1.22 

Kaolinite 26.92 - 

Microcline -           1.78 

Muscovite 13.98 - 

Plagioclase -           2.28 

Quartz 31.63          94.72 

 

 

 

 Note: The results were supplied by a sub-contracting laboratory.  

 

 

 

 

 

 

   
******************************************                                                                                      

                                                                                       Authorised Signature  
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EXTRACT OF THE BUREAU VERITAS GENERAL TERMS AND CONDITIONS OF BUSINESS 

 

This extract of the Bureau Veritas general terms and conditions of business (“General Conditions”) shall govern all services, including (but not 

limited to) laboratory test work, surveys, sampling, site investigations, consultations and opinions, performed for any individual or juristic person 

(the “Client”) by M and L Laboratory Services Proprietary Limited, its subsidiary companies and their employees, agents, consultants and 

subcontractors (collectively referred to as the “Company”), whether in terms of a specified contract or not.  For the purpose of these General 

Conditions, the Company and the Client shall collectively be referred to as the “Parties” and individually as a “Party”. 

1. QUOTATIONS 

Any quotations for Services submitted by the Company to the Client shall be based on information supplied to the Company by the Client 

and will not under any circumstances be binding on the Company if such information is incorrect or incomplete in any manner. 

2. INSTRUCTIONS 

The Client will provide the Company with clear and precise written instructions, documents, information and samples prior to the 

performance of the Services.   The Company will not be liable for any error, omission or inaccuracy in the reports or certificates produced by 

it to the extent that the Company has been given erroneous or incomplete information by the Client.  The reports and certificates produced 

by the Company reflect the findings of the Company at the time of performance of the Services only. 

3. SAMPLE MATERIAL 

The Client will ensure that all samples/materials submitted by it for test work of any nature are clearly marked and identifiable.  Should it be 

necessary for the Company to carry out any sample preparation, preliminary experimental work, or research prior to carrying out the Services, 

the Client will be liable for any charges in respect thereof.  Unless the Client otherwise instructs in writing, the Company may retain, return 

to the Client, destroy or dispose of all excess samples, material, specimens or exhibits provided by the Client to the Company as soon as the 

Services are completed and the results have been reported to the Client.  Any destruction or disposal shall exclude normal amounts of reserve 

sample material which the Company shall retain for a period of three months from date of completion of the Services.  If the Client requires 

the Company to return any samples or materials to it or a third party, all costs associated therewith, including associated telecommunication 

costs, will be borne and paid for the Client. 

4. FEES AND TERMS OF PAYMENT 

In consideration for the provision of the Services by the Company, the Client shall pay the fees calculated in accordance with the Company’s 

tariff of fees at the time, copies of which may be requested by the Client at any time.  In the event of any changes in the Company’s fees, the 

Company shall provide written notification thereof to the Client within a reasonable time prior to such new fees becoming effective.  If the 

Client does not have an account with the Company, the Client shall be required to pay the whole or part of the fees before the Company will 

commence the Services or release the results, as the case may be.  The Client will pay each valid invoices submitted to it by the Company in 

full and in cleared funds within 30 days of the date of the invoice.  The Company shall be entitled to charge Interest at 2% per month on any 

amounts not paid on the due date. 

5. LIABILITY AND INDEMNITY 

Neither Party shall be liable to the other Party for any consequential, indirect, incidental or special losses or damages of any nature 

whatsoever and howsoever arising.  Without prejudice to the a foregoing, the total liability of the Company arising out of or in connection 

with this Agreement or in relation to the Services shall be limited to the fee paid or payable by the Client to the Company for the Services 

that gave rise to the Company’s liability to the Client, if any.  The Client indemnifies the Company and holds it harmless against all claims 

made by third parties for losses, damages or expenses of whatsoever nature and howsoever arising relating to the performance, purported 

performance or non-performance of any Services to the extent that the aggregate of such claims for any one Service exceeds the limitation 

of liability set out in this clause 5.  

6. PROVISION OF THE SERVICES 

The Company shall provide the Services with reasonable care, skill and diligence as expected of a competent body experienced in performing 

services of a similar nature and under similar circumstances.  If the Client is aware of any apparent inaccuracy in any results reported by the 

Company in respect of the Services, the Client shall immediately advise the Company accordingly, and allow the Company a reasonable 

opportunity to check such results and amend them if necessary. 

7. PUBLICATION OF RESULTS 

Any reports or certificates issued by the Company are intended for the exclusive use of the Client and shall not be published, used for 

advertising purposes, copied or replicated for distribution to any person or entity or otherwise publicly disclosed without the prior written 

consent of the Company.   

8. ALTERATIONS OF TERMS 

No employee, agent or representative of the Company is authorised to alter or waive any of the terms contained in these General Conditions 

unless in writing and signed by or on behalf of the Parties.  The performance of any test shall further be subject to any additional special 
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conditions as the Company may impose from time to time.  If such special conditions differ from any provisions set out herein, such special 

conditions shall, to the extent of such difference, take precedence. 

9. LAW OF SOUTH AFRICA 

These General Conditions shall be governed by and construed in accordance with the laws of the Republic of South Africa.  The Parties 

irrevocably consent to the jurisdiction of the South Gauteng High Court, Johannesburg, if any dispute or claim arises out of or in connection 

with this Agreement.  

 For full business terms and conditions please click or visit   http://portal.bureauveritas.co.za/downloads/conditions_ml.pdf    
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