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EXECUTIVE SUMMARY 

New Largo Coal (Pty) Ltd. (New Largo) acquired the New Largo Coal Mine Project from Anglo American Inyosi 

Coal (Anglo) in August 2018. The Main New Largo resource lies between the N4 and N12 national freeway, 

some 30 kilometres west of eMalahleni and 100 kilometres east of Johannesburg in the Mpumalanga Province. 

The full extent of the New Largo Mining Rights Area (MRA) extends from the N4 (Pretoria-Witbank National 

Road) to the south of the N12 (Johannesburg- eMalahleni National Road). 

Since the acquisition of the New Largo Coal project, New Largo has undertaken a number of feasibility studies 

to re-evaluate the deposit as standalone mining operations, with the intent to generate capital to develop the 

rest of the mine. Mining has commenced at Pit D, and is proposed to commence at Pit H in the near future. An 

update to the mine’s environmental management programme report (EMPr) was submitted to the DMRE in 

March 2021, to accommodate the changes to the mining schedule and infrastructure layout. 

New Largo now proposes to amend the original mine schedule to commence mining of Pit F at an earlier date 

than the timeframes stipulated in the original mining schedule. This earlier schedule will require the development 

of some infrastructure not previously included in the EMPr. The coal mined from Pit F may initially be trucked to 

Phola Coal Processing Plant (PCPP) for processing. New Largo plans to develop a coal washing plant at the 

Pit F site to process the coal; product coal will then be transported to a nearby siding (e.g. Phola). New Largo 

has appointed Golder Associates (Pty) Ltd. (Golder) to undertake an amendment application for further updating 

the EMPr, to include the proposed infrastructure and schedule changes at Pit F. 

This geochemistry assessment has been compiled in support of the groundwater specialist report for the 

amendment application, and is not (itself) an environmental impact assessment report. The principal findings of 

this assessment are: 

 The Pit F coal discard and crusher rejects are both likely acid-generating, assessed as Type 3 waste and 

classified as hazardous. 

 The Pit F Pollution Control Dams require Class C barriers. 

 The change to a dedicated Coal Washing Plant at Pit F, which will process only Pit F run of mine coal, and 

backfilling with discard from this plant rather than a central plant, is not expected to result in a material 

change in the mine water quality of Pit F that was predicted in the 2012 EIA. 

 In-pit disposal of crusher rejects is not expected to result in a material change in the mine water quality of 

Pit F that was predicted in the 2012 EIA. 

Once processing of coal commences, samples of discard from the beneficiation plant and samples of rejects 

from the ROM crusher should be obtained and static and kinetic geochemical tests should be carried out, in 

order to provide a site-specific waste assessment of the waste materials, and to develop a more in-depth 

understanding of the long-term impacts on pit water quality of in-pit disposal at Pit F. 
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1.0 INTRODUCTION AND BACKGROUND 

Mining of the New Largo Coal reserve, previously owned by Anglo American Inyosi Coal (Anglo), is authorised 

through an Environmental Impact Assessment (EIA) process under the requirements of the National 

Environmental Management Act (NEMA) and the Mineral and Petroleum Resources Development Act 

(MPRDA). The Environmental Authorisation (EA) was issued by the Mpumalanga Department of Economic 

Development, Environment and Tourism (MDEDET) in 2012, and the Environmental Management Programme 

(EMPr) was approved by the Department of Mineral Resources and Energy (DMRE) in 2013. Furthermore, the 

Department of Water and Sanitation (DWS) issued three Water Use Licences (WULs) between 2013 and 2015. 

Thereafter, Anglo put the New Largo Coal Mine project on hold and submitted requests for extension of the 

validity of the authorisations to the Regulators. 

Since the acquisition of the New Largo project, New Largo has undertaken a number of feasibility studies to re-

evaluate the deposit as standalone mining operations, with the intent to generate capital to develop the rest of 

the mine. Mining has commenced at Pit D and is proposed to commence at Pit H in the near future. An update 

to the mine’s environmental management programme report (EMPr) was submitted to the DMRE in March 2021, 

to accommodate the changes to the mining schedule and infrastructure layout. 

New Largo now proposes to amend the original mine schedule to commence mining of Pit F at an earlier date 

than the timeframes stipulated in the original mining schedule. This earlier schedule will require the development 

of some infrastructure not previously included in the EMPr. The coal mined from Pit F may initially be trucked to 

Phola Coal Processing Plant (PCPP) for processing. New Largo plans to develop a coal washing plant at the 

Pit F site to process the coal; product coal will then be transported to a nearby siding. 

1.1 Purpose of the report 

To give effect to these proposed changes, New Largo must apply for an amendment to its approved EA and 

prepare an updated EMPr. The Groundwater Impact Assessment report documents the assessment of the 

potential impacts of the proposed Project changes on the groundwater, within the Mining Rights Area (MRA), 

and as required, provides recommended measures for the mitigation of any negative impacts to inform the 

updated EMPr for the Project. This report is a supporting document to the Groundwater Impact Assessment 

report, and it documents an evaluation of the geochemistry related to the Pit F project, in the context of the 

changes in mine schedule referred to above, and specifically addresses: 

 Whether changes in the mine schedule, and the consequent requirement for a dedicated coal washing 

plant at Pit F, result in a material change in the predicted mine water quality of Pit F, including in-pit 

backfilling with discard (which is an authorised activity under the current EA and WUL); 

 To determine barrier requirements for new pollution control dams required at the Pit F plant area; and 

 To provide a risk assessment of rejects from the on-site crusher, which be backfilled into Pit F. 

This report is not an environmental impact assessment report. 

2.0 PROJECT LOCATION AND EXTENT 

The Main New Largo resource lies between the N4 and N12 national freeway, some 30 kilometres west of 

eMalahleni and 100 kilometres east of Johannesburg in the Mpumalanga Province. The full extent of the New 

Largo Mining Rights Area (MRA) extends from the N4 (Pretoria- eMalahleni National Road) to the south of the 

N12 (Johannesburg-Witbank National Road). The extent of the proposed opencast operation and pits are shown 

in Figure 1. 

The Pit F study area is located to the east of the main New Largo coal resource. In relation to Pit F, the N12 

and PCPP are located to the south of the pit; African Exploration Mining and Finance Corporation (Vlakfontein 
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Mine) to the west; Transnet oil pipeline servitude, Phola, and Saalklapspruit in the east; and the R545 and Wilge 

Village to the north/northwest (Figure 1). 

3.0 KEY CHANGES FROM EXISTING AUTHORISED PROJECT 

The following key changes are noted: 

 Original EMPr indicated that Pit F would be mined in 2045. It is now proposed to be mined in quarter 2 of 

2022. Therefore, the mining schedule is accelerated by 23 years. 

 The mining method will change from a dragline operation to truck and shovel. 

 The overland conveyor system will not be constructed until later in the project lifetime. Instead, coal may 

initially be trucked to Phola Coal Processing Plant (PCPP) for processing. New Largo plans to develop a 

beneficiation plant at the Pit F site to process the coal; product coal will then be transported to a nearby 

siding (e.g., Phola). 

 Because mining is now starting at Pit F, the following infrastructure is necessary to support mining at this 

location (Figure 2): 

▪ Haul roads, access roads, product stockpiles, crusher, coal washing plant (Pit F CWP), workshop, 

change houses, Pollution Control Dams (PCD’s) with silt traps for dirty water management, office block, 

parking area, and sewerage management facility. 

3.1 Key change for this report 

The key change considered in this report is the dedicated coal washing plant referred to in the last bullet above 

(Pit F CWP): the 2012 environmental impact assessment provided for a central coal washing plant, with disposal 

of 90 million tonnes of discard into the opencast pits as they are backfilled, predominantly into the southern pits 

(JMA, 2012a). With the Pit F CWP, rather than a central CWP, the discard will be produced only from Pit F run 

of mine coal (ROM), which may have differences from the average New Largo ROM. 

Additionally, the proposed PCDs require a waste assessment (DEA, 2013b) in order to inform the barrier design 

(DEA, 2013c), and this must be done using the prescribed laboratory methods: Australian Standard Leach 

Procedure, ASLP (Australian Standard, 1997), with deionised water. 
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Figure 1: Locality of Pit F and neighbouring mines 
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4.0 PROJECT DESCRIPTION 

project description 

The amendment to the mine schedule and development of additional infrastructure will enable New Largo to 

access higher grade coal reserves at an earlier stage of the Life-of-Mine (LoM) than envisaged in the original 

mine plan. 

It is planned that mining of Pit F will commence in Q2 of 2022. The reserve will be mined via truck-and-shovel. 

The operational life of mine (LoM) for Pit F is estimated to be in excess of 10 years (see Error! Reference 

source not found.). Mining will commence in the east, move westwards and be completed in the north-western 

and south western sections of the pit (Error! Reference source not found.). Pit F will be a 24-hour operation. 

The site will be accessed from the R545; the road intersection will be upgraded. Run of mine (ROM) coal will 

be crushed at an on-site crusher; at the start-up of the operation, coal product will be trucked to PCPP to the 

south. Three alternative coal trucking routes to the PCPP are being considered, along the R545 east, and along 

the R545 west and N12 (Error! Reference source not found.). Reject stones from the crusher be backfilled 

into the pit. 

A coal washing (dense medium separation) plant will be developed at Pit F. Plant coal discards (coarse and 

filter press fines) will be backfilled into the pit. There will be a ROM stockpile in the plant area and on the pit 

footprint area, near the plant. Should temporarily stockpiling of discard material be required, the stockpile will 

be placed on the pit footprint in the face of mining, followed by direct deposition into the pit. The coal washing 

plant will require process water, which will be sourced from on-site boreholes and reused mine water make. 

Excess mine water will be conveyed in a pipeline to be treated at the New Largo Central mine water treatment 

plant and discharged to the receiving environment in terms of the commitments made as part of the original 

environmental authorisation processes. The mine water will be stored on site in a fit for purpose pollution control 

dams.  The water treatment plant for New Largo will be in operation by 2025. 

A package sewage plant will be established for domestic wastewater management. Treated wastewater will be 

discharged to the Saalklapspruit. Borehole water will be used for potable water at the start-up phase and for 

operational purposes. Start-up power will initially be supplied via generators, following by connection to the 

Eskom grid. 

The initial boxcut will access the 2-seam coal and will be approximately 30 m deep. Trenches and berms will 

be developed around the pit to ensure clean and dirty water separation. Pollution control dams (PCD’s) will be 

constructed to contain dirty runoff from product stockpiles, and intercepted mine water make from the pit. 

Overburden (hards and softs) and topsoil stockpiles will be placed in localities to serve as screens for noise and 

visual impacts (Error! Reference source not found.). 
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Figure 2: Pit F Layout and Infrastructure 
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Figure 3: Pit F Life of Mine
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5.0 APPLICABLE LEGISLATION, GUIDELINES AND STANDARDS 

The following national legislation and regulations were consulted: 

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

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

 Regulations on use of water for mining and related activities aimed at the protection of water resources. 

GN R. 704 of 1999, (DWAF, 1999). 

 Waste Classification and Management Regulations. GN R: 634-636 of 2013, (DEA, 2013a) (DEA, 2013b) 

(DEA, 2013c). 

 Regulations Regarding the Planning and Management of Residue Stockpiles and Residue Deposits from 

a Prospecting, Mining, Exploration or Production Operation. GN R: 632 of 2015, (DEA, 2015). 

6.0 METHODS 

6.1 Use of Analogue Information on Discard 

Available information on New Largo average ROM discard (CSIR, 2009), (AATC, 2012b), which was used in 

the prediction of pit water qualities (JMA, 2009), (JMA, 2011), for the 2012 EIA (JMA, 2012a), is limited in the 

number of samples and scope, and does not include some of the laboratory analyses required for a waste 

assessment (DEA, 2013b). Furthermore, the data inputs for estimating pit water qualities with in-pit discard 

disposal is not fully understood since no deionised water leach result was made available to Golder (only NAG 

results). 

For this reason, the available information on New Largo average ROM discard is compared with more recent 

data from analogue sites closer to Pit F, Klipspruit (Golder, 2019) and Zibulo (Golder, 2021), see Figure 4 for 

locations, to demonstrate the similarities and differences in geochemical profile, and to justify the use of the 

analogue site data for a waste assessment applicable to Pit F discard. The advantages of the analogue sites 

are: 

 The geological setting is similar, and they are close to Pit F (Figure 4). 

 The same seams are mined by opencast methods at all mines. 

 Beneficiation of coal is by means of Dense Medium Separator plant, which is being proposed for Pit F coal. 

 The geochemical profiles of discard from Zibulo coal have been shown to be largely like that from blended 

coal from Klipspruit and Zibulo (Golder, 2021). Thus, geochemical characteristics of discard produced from 

coal from New Largo is likely to be similar to those from the neighbouring mines. 

Note: the discard assessed for Pit H is not an analogue, as this will be produced by a different beneficiation 

technology: a De-stoning Plant (air plant) (Golder, 2020), not a coal washing plant as will be used at Pit F, and 

the analogue site used in the Pit H study (Klipfontein Mine) is distant from Pit F, see Figure 1 for location. 

Regarding rejects from the crusher, potential reject material comprises: 

 Minor coal and waste material with coal seams, which are similar in geochemical profile to discard from 

the same coal material. 

 Sandstone and mudstone from Seam No. 2 and Seam No.4 hanging wall and floor, which are similar in 

geochemical profile to the spoils which are backfilled by the truck and shovel mining. 
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Figure 4 : Location of Pit F relative to Zibulo and Klipspruit Collieries 

Borehole LGW-B9 
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6.2 Use of Historic Data on Coal 

Acid base accounting data from JMA (2012) was used for ROM coal. However, as total sulphur was reported, 

rather than sulphide sulphur, and the former includes organic sulphur which is not usually acid-generating, this 

may result in an over-estimate of the risk. 

For the waste assessment, total concentration results from XRF and acid digestion for major and trace element 

composition for Seam 4 A and Seam 2 Coal from JMA (2009) were used. No suitable leachate data following 

the prescribed GN R. 635 leach methodology (ASLP) was available. Net Acid Generation (NAG) peroxide leach 

results (JMA, 2009). It should be noted that the acidic lixiviant (hydrogen peroxide) and 1:100 solid to liquid ratio 

is not in accordance with the prescribed methodology but is the only complete dataset available. Leachable 

concentration for alkalinity, acidity, sulphate and iron (Fe2+) for Seam 4 and Seam 2 Raw Coal and Coal Product 

(after washing) (CSIR, 2009) – as these analyses are incomplete, they cannot be used for waste assessment. 

6.3 Acid Rock Drainage Assessment 

The screening criteria used in this study to assess the acid generation potential of discard materials were based 

on guidelines from (Price, Morin, & Hutt, 1997) in conjunction with (Soregaroli & Lawrence, 1997), shown in 

Table 2; and (MEND, 2009), shown in Table 3; as well as (Usher, Cruywagen, de Necker, & Hodgson, 2003), 

shown in Table 4. 

Table 2 : Acid generation potential assessment criteria, based on guidelines from (Price et al, 1997) and (Soregaroli 
et al, 1997) 

Sulphide Sulphur NPR (Bulk NP/AP) Potential for ARD Comments 

<0.30% --- None No further ARD testing required provided there 
are no other metal leaching concerns. 
Exceptions: host rock with no basic minerals, 
sulphide minerals that are weakly acid soluble. 

>0.30% <1 Likely Likely to be ARD generating 

1-2 Possibly Possibly ARD generating if NP is insufficiently 
reactive or is depleted at a rate faster than that 
of sulphides. 

2-4 Low Not potentially ARD generating unless 
significant preferential exposure of sulphides 
occur along fractures or extremely reactive 
sulphides are present together with 
insufficiently reactive NP. 

>4 None No further ARD testing required unless 
materials are to be used as a source of 
alkalinity. 

 

Table 3 : Acid generation potential assessment criteria, based on guidelines from (MEND., 2009) 

Paste pH NPR (Bulk NP/AP) Potential for ARD Comments 

<6 <1 Acid generating Net acid generating, and already acidic 

>6 <1 Potentially acid 
generating 

Potentially acid generating unless sulphide 
minerals is non-reactive. Thus, samples are 
net acid generating, but not yet acidic. 

<6 and >6 1≤NPR≤2 Uncertain Possibly acid generating if NP is 
insufficiently reactive or is depleted at a rate 
faster than sulphides. 

>6 >2 Not potentially acid 
generating (Non-PAG) 

Not expected to generate acidity i.e., 
samples are net acid neutralizing. 

<6 >2 --- Theoretically not possible 
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Table 4 : Acid generation potential assessment criteria, based on guidelines from (Usher, 2003) 

Paste pH NPR (Bulk NP/AP) Potential for ARD Comments 

<6 <1 Acid generating Net acid generating, and already acidic 

>6 <1 Potentially acid 
generating 

Potentially acid generating unless sulphide 
minerals is non-reactive. Thus, samples are 
net acid generating, but not yet acidic. 

<6 and >6 1≤NPR≤2 Uncertain Possibly acid generating if NP is 
insufficiently reactive or is depleted at a rate 
faster than sulphides. 

>6 >2 Not potentially acid 
generating (Non-PAG) 

Not expected to generate acidity i.e., 
samples are net acid neutralizing. 

<6 >2 --- Theoretically not possible 

 

6.4 Waste Classification: GN R. 634 & SANS 10234 

According to section 4(2) of GN R.634 of 2013 (DEA, 2013a), all waste generators must ensure that their waste 

is classified in accordance with (SANS 10234, 2014) (based on the Global Harmonised System) within 180 days 

of generation, except if it is listed in Annexure 1 (Wastes that do not require Classification and Assessment) of 

the GN R.634. Furthermore, waste must be re-classified every 5 years. 

Waste classification according to SANS 10234 (based on the Global Harmonised System) indicates physical, 

health and environmental hazards. The SANS 10234 covers the harmonised criteria for classification of 

potentially hazardous substances and mixtures, including wastes, in terms of its intrinsic properties/hazards. 

The chemical test results as well as intrinsic properties of the waste streams were used for the SANS 10234 

classification. Constituents present in concentrations exceeding 1% are used for classification in terms of health 

hazards, except when the constituent is known to be toxic at lower concentrations (carcinogens etc.) (Table 2). 

Where specific South African guidance is lacking, classification takes cognisance of European Regulation (EC) 

No. 1272/2008 on the Classification, Labelling and Packaging of Substance and Mixture (CLP Regulation) which 

adopts, within the European community, the GHS as published United Nations Social and Economic Council. 

Table 5: Cut-off values/concentration limits for hazard classes 

Hazard Class Cut-off value (Concentration limit) % 

Acute toxicity > 1.0 

Skin corrosion > 1.0 

Skin irritation > 1.0 

Serious damage to eyes > 1.0  

Eye irritation > 1.0  

Respiratory sensitisation > 1.0 

Mutagenicity: 

Category 1 

Category 2 

 

> 0.1 

> 1.0 

Carcinogenicity > 0.1 

Reproductive toxicity > 0.1 

Target organ systematic toxicity > 1.0 

Hazardous to the aquatic environment >1.0 
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6.5 Waste Assessment: GN R. 635 

A GN R.635 waste assessment (DEA, 2013b) is performed to determine the Type of waste and the correct 

barrier design requirements for disposal. The assessment of waste must be done in terms of the procedures 

stipulated where the potential level of risk associated with disposal of materials/wastes can be determined by 

following the prescribed and appropriate leach test protocols. The results must be assessed against the four 

levels of thresholds for leachable and total concentrations, which in combination, determines the waste type 

and associated barrier design / liner requirements. The relevant terminology is as follows: 

 LC = means the leachable concentration of a particular contaminant in a waste, expressed as mg/l. 

 TC = means the total concentration of a particular contaminant in a waste, expressed as mg/kg. 

 LCT = means the leachable concentration thresholds for particular contaminants in a waste (LCT0, LCT1, 

LCT2, LCT3). 

 TCT = means the total concentration thresholds for particular contaminants in a waste (TCT0, TCT1, 

TCT2). 

The flow diagram of the process to be followed to determine the waste type for correct disposal is presented on 

5. According to this process, the waste needs to be analysed to determine total and leachable concentrations 

of potential Constituents of Concern (CoCs). The results are then compared to the threshold values to determine 

the waste type. 

 

Figure 5: Flow diagram for waste assessment according to the GN R. 635 

6.6 Barrier Design Requirements: GN R. 636 

Waste assessed in terms of GN R.635 of 2013 (DEA, 2013c) must be disposed to a licensed landfill with liner 

or barrier design requirements as provided in GN R. 636 of 2013 (Table 3). 
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Table 6: Landfill Disposal Requirements detailed in GN R. 636 

Waste 

Type 
Landfill Disposal Requirements Barrier Design 

Type 0 Disposal to landfill is not allowed. The waste 

must be treated first and then re-assessed to 

determine Waste Risk Profile for disposal.  

Not applicable 

Type 1 Disposal only allowed at a Class A landfill, or at 

a HH / Hh landfill as specified in the Minimum 

Requirements Waste Disposal by Landfill (2nd 

Ed., DWAF, 1998). 

 

Type 2 Disposal only allowed at a Class B landfill, or a 

GLB+ landfill as specified in the Minimum 

Requirements Waste Disposal by Landfill (2nd 

Ed., DWAF, 1998). 

 

Type 3 Disposal only allowed at a Class C landfill, or a 

GLB+ landfill as specified in the Minimum 

Requirements Waste Disposal by Landfill (2nd 

Ed., DWAF, 1998). 

 

Type 4 Disposal allowed at a Class D landfill, or a at a 

GLB- landfill as specified in the Minimum 

Requirements Waste Disposal by Landfill (2nd 

Ed., DWAF, 1998). 
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7.0 RESULTS 

7.1 Geological Profile 

New Largo occurs in the Vryheid Formation of the Ecca Group, in the north-eastern Witbank Coalfield. The 

formation contains five coal seams, numbered upwards from No. 1 to No. 5 at the top. The lithological units 

consist of shale, shale- sandstone, grit, sandstone, conglomerate and coal. Of the five coal seams, only the No. 

2 and No. 4 seams are relevant at New Largo (Figure 6). Coal seam No. 4 is found 8 to 47 metres below natural 

ground level and is ~4.5 metres thick. Coal seam No. 2 is located ~13 metres below seam No. 4 and varies in 

thickness, from ~4.6 to ~8.2 metres. Both the No. 5 seam, which occurs only sporadically in the higher lying 

areas and the No. 3 seam (at less than 0.5m thick) are currently considered to be uneconomic. The No. 1 seam 

is considered uneconomic due to the thickness of the parting between the No. 1 and No. 2 seams (AATC, 

2012a). Mining at Pit F is expected to include No. 2 seam, which is expected to be at approximately 30 m in the 

area where the box cut is proposed. 

 

Figure 6 : Simplified Column for New Largo Colliery 
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The stratigraphy for analogue site Zibulo (Figure 7) is broadly similar to that of New Largo, and the lithologies 

observed in borehole LGW-B9 (Figure 8), located in the north of Pit F (see Figure 4 for location), correspond 

well to the Zibulo stratigraphy. 

 

Figure 7: Simplified Column for Zibulo (Golder, 2021) 
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Figure 8: Borehole log, LGW-B9 (JMA, 2012b) 
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7.2 Discard 

7.2.1 New Largo Average ROM Discard 

Rock units that will contribute to the spoils at New Largo were tested by (CSIR, 2009) in a 14 day kinetic flask 

test, with analysis of alkalinity, acidity, sulphate and iron (Fe2+) in leachate. The study for raw coal, product and 

discard concluded that the neutralisation surplus from Seam 2 could be used to buffer Seam 4 acidity. 

The results (Figure 6) indicate that 

 During early mining circumneutral pH (pH 6.07 to 6.98 and sulphate concentration ~ 50-350 mg/L) is 

expected due to available neutralisation potential (Table C4, Appendix C). 

 Acidic drainage (pH 1.97 to 3.67 and sulphate concentration ~ 250-7200 mg/l) will prevail for Seam 4 RoM 

coal, washed coal product and discard material once the neutralisation potential is depleted. 

 Seam 2 RoM coal and washed coal product is expected to generate Neutral Mine Drainage (pH 5.80 to 

6.98 and sulphate concentration ~ 50-1650 mg/L). 

 

Figure 9: Mine water drainage classification based on (INAP, 2010) indicating South African coal mine water (Love, 
2018) 

Simulations of the plant washing process was conducted by the CSIR for AATC (AATC, 2012b) for three 

variables, namely; fractions size, contact time and water to coal ratio to determine the residual acidity generated. 

Section 6 (Appendix B) of the (AATC, 2012b) feasibility report documents kinetic column characterisation results 

as conducted by CSIR. This study was a follow up study of the CSIR (2009) six kinetic shake flask studies 

(Section 3) that concluded that Seam 4 samples tested leached out significant acidity, whilst samples from 

Seam 2  leached out significant alkalinity. Therefore, the study assessed the possibility of utilising the Seam 2 

surplus NP to neutralise Seam 4 acidity by blending the coal samples. 

Based on the 2012 column test results, acidity generation was found to have potential significance in coal 

fraction sizes 100-30 mm and 30-3 mm compared to coal fraction sizes 3-0.15 mm and 0.15-0 mm over the 

washing period used. Although the data is unexpected based on surface area considerations, and suggests that 
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dilution effects become more significant as the water to coal ratio changes from 2:1; 5:1; 10:1 and 30:1 for the 

coal fractions 100-30 mm; 30-3 mm; 3-0.15 mm and 0.15-0 mm respectively. 

7.2.2 Analogue Site Discard 

Samples of blended discard from Zibulo and Klipspruit coal were collected from the Phola Coal Processing Plant 

(PCPP) and the Klipspruit co-disposal facility in 2015. The samples were selected to be spatially distributed to 

capture any compositional variations on the facility. The discard samples from Zibulo coal were collected from 

the PCPP in 2020. The following data is available from the analyses that were carried out on the discard 

samples: 

 Acid base accounting with sulphur and carbon speciation. 

 Total elemental data determined by XRF and multi-acid digestion. 

 Total leachable concentrations determined by Australian Standard Leaching Procedure using deionised 

water at 1:20 solid to liquid ratio. 

 Kinetic testing results from two discard humidity cells. 

Acid base accounting results of samples of the discard from the neighbouring collieries coal are summarised in 

Figure 10, Figure 11 and Figure 12. 

 

Figure 10 : Classification (MEND, 2009 & Morin et al, 1997) for discard materials 
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Figure 11 : Classification (Price et al., 1997& Soregaroli et al, 1997) for discard materials 

 

Figure 12 : Net Neutralisation potential of discard materials 
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The results indicate that: 

 The paste pH ranged between 6.5 and 8.0 in all the discard samples (Figure 10). 

 The sulphide content was highly variable, ranging from 0.7% to 6% (Figure 11), with an average of 2.7%. 

 The Net Neutralisation Potential (SNNP) was negative in all samples suggesting that there may be 

insufficient NP to buffer acidity that could be generated in the discard materials (Figure 12). 

 All the discard materials were classified as Potentially Acid Generating (Figure 10) and likely acid 

generating (Figure 11) based on guidelines described in section 6.2 above. 

The results of kinetic testing from the analogue sites show that discard is likely to produce circum-neutral 

leachate in the short-term, with the possibility of acidic leachate with pH around 3 in the long-term (Figure 13), 

and sulphate concentrations initially in the range 2,000 to 7,000 mg/l, but falling below 1,000 mg/L in the long-

term (Figure 14). 

 

Figure 13: Discard humidity cell pH evolution 
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Figure 14: Discard humidity cell sulphate and TDS evolution 

7.2.3 Comparison 

The laboratory results of kinetic testing of New Largo average ROM discard, and discard from the analogue 

sites are similar, and it is therefore reasonable to consider the environmental risk profile of the discards as 

similar. 

Accordingly, it is indicated that although the discard which will be backfilled into Pit F will be produced only from 

Pit F ROM and beneficiated at the Pit F CWP, rather than a central CWP, this is not expected to result in a 

material change in the mine water quality of Pit F that was predicted in the 2012 EIA. 

7.2.4 Waste Assessment of Discard 

7.2.4.1 Total Concentrations 

The waste assessment of the discard samples was carried out according to the Total Concentration Threshold 

limits (TCT), shown in Table 7. The concentrations of arsenic (As), barium (Ba), copper (Cu), and lead (Pb) 

were over the respective TCT0 threshold for all samples. Mercury (Hg) concentrations were over the TCT0 

threshold in two samples whilst selenium (Se) was found to exceed the threshold (TCT0) in one sample of 

discard from blended coal. 

7.2.4.2 Leachable Concentrations 

Assessment of discard samples according to the Leachable Concentration Threshold limits (LCT), indicated 

that sulphate concentrations were above the threshold limit in three samples of discard from blended coal. The 

total dissolved solids (TDS) and manganese (Mn) concentrations were above the threshold (LCT0) for one 

sample of discard from blended coal (Table 8). 
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7.2.5 Barrier Requirements 

The discard is assessed as Type 3 waste (TCT0 < TC < TCT1 and LCT0 < LC < LCT1. The PCDs will require 

a Class C barrier design (see Table 6) or similar. 

7.2.6 Waste Classification of Discard 

The following classification is concluded for the discard material: 

 Physical Hazards- The discard material is not explosive, is not corrosive to metal, oxidising and does not 

release toxic gases when in contact with water or acid, and is therefore not hazardous in terms of its 

physical characteristics. 

 Health Hazards- Constituents recorded above 1% (threshold for carcinogens) include Al (4.7-9.1%), Ca 

(0.31-2.2%), Fe (1.4-4.6%), and Si (8.9-25%). These constituents do not pose a health risk in their 

current form (solids and low leachability). 

 Environmental Hazard- None of the analysed leachable constituents were recorded above the 1% 

threshold. However, the ARD risk assessment indicated that the discard materials are potentially acid 

generating. Under acid conditions the ARD products including TDS, Fe and sulphate could pose a risk to 

aquatic environments. On this basis the discard material could pose a risk to the environment in terms 

of SANS 10234. 

Accordingly, the discard material is classified as Hazardous. 

7.3 Crusher Rejects 

The following are the likely characteristics of ROM Crusher rejects based on similarity to the discard: 

 The reject materials are likely to be acid generating. 

 The materials are potentially hazardous (in terms of SAN10234) to the environment in medium to long term 

due to acidic seepage generated under oxidising conditions. 

 The materials are likely to be Type 3 waste due to leachable concentrations of at least one constituent 

exceeding the respective leachable threshold. 

As the crusher rejects are likely to comprise material similar in composition to spoils (already present in the pit) 

and discard (already authorised for in-pit disposal), in-pit disposal of crusher rejects is not expected to result in 

a material change in the mine water quality of Pit F that was predicted in the 2012 EIA. 
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Table 7 : Waste assessment (Total concentrations) for coal discard samples screened against GN R.635 

Chemical 
parameter 

GN R.635 thresholds Discard from Blended Coal Discard from Zibulo coal 

TCT0 TCT1 TCT2 
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DISCARD A DISCARD B 

As 5.8 500 2000 30.4 9.05 14.2 11.2 31.6 23 32 49 

B 150 15000 60000 22.7 27.8 41 33.2 32.6 27.3 107 111 

Ba 62.5 6250 25000 167.5 328 336 341 283 255 345 877 

Cd 7.5 260 1040 <0.01 <0.01 0.22 <0.01 <0.01 <0.01 0.79 0.77 

Co 50 5000 20000 14.7 21.3 20.1 27.2 15.5 10.5 10 11 

Cr 46000 800000 N/A 179 130 132 178 182 252 56 66 

Cu 16 19500 78000 29 34.2 23 26.3 25.5 31.3 29 22 

Hg 0.93 160 640 0.92 0.33 0.55 0.42 0.82 0.65 2.7 4.5 

Mn 1000 25000 100000 85.6 144 207 310 160 129 377 315 

Mo 40 1000 4000 13.7 6.31 9.61 9.79 15.7 14.2 18 38 

Ni 91 10600 42400 44 45.8 32.9 31.9 35.5 31.7 51 75 

Pb 20 1900 7600 40.4 28.4 25 35.7 34.4 33.7 80 91 

Sb 10 75 300 2.87 0.76 0.71 0.58 1.1 1.33 1.4 1.3 

Se 10 50 200 6.52 6.89 7.95 10.4 8.66 8.04 3.2 3 

V 150 2680 10720 69.7 67.4 53.5 63 51.3 70.7 44 39 

Zn 240 160000 640000 34.6 43 26.7 26.5 28.7 35.1 39 30 
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Table 8 : Waste assessment (Leachable concentrations) for discard samples from blended coal and Zibulo Coal screened against GN R.635 

CoC Unit 

GN R.635 levels of thresholds for 
leachable concentrations 
 

Discard from blended Coal 
Discard from Zibulo 
coal 

LCT0 LCT1 LCT2 LCT3 
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DISCARD 
A 

DISCARD 
B 

As mg/l 0.01 0.5 1 4 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 BDL BDL 

B mg/l 0.5 25 50 200 0.0005 0.0068 0.054 0.017 0.016 0.011 0.408 0.371 

Ba mg/l 0.7 35 70 280 0.13 0.16 0.11 0.08 0.10 0.16 0.408 0.371 

Cd mg/l 0.003 0.15 0.3 1.2 0.00005 0.00005 0.0001 0.0001 0.0001 0.0001 BDL BDL 

Co mg/l 0.5 25 50 200 0.012 0.00044 0.0015 0.0018 0.0020 0.0028 BDL BDL 

Cr mg/l 0.05 2.5 5 20 0.0005 0.00050 0.0005 0.0005 0.0005 0.0005 BDL BDL 

Cu mg/l 2 100 200 800 0.0042 0.00050 0.0021 0.0005 0.0005 0.0011 BDL BDL 

Hg mg/l 0.006 0.3 0.6 2.4 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0003 0.0001 

Mn mg/l 0.5 25 50 200 0.24 0.025 0.35 0.62 0.18 0.086 0.002 BDL 

Mo mg/l 0.07 3.5 7 28 0.0031 0.0054 0.0005 0.0005 0.0005 0.0063 0.002 0.002 

Ni mg/l 0.07 3.5 7 28 0.017 0.002 0.009 0.010 0.013 0.006 0.003 0.002 

Pb mg/l 0.01 0.5 1 4 0.0005 0.0005 0.00034 0.0005 0.0005 0.0005 0.001 BDL 

Sb mg/l 0.02 1 2 8 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 BDL BDL 

V mg/l 0.2 10 20 80 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 BDL BDL 

Zn mg/l 5 250 500 2000 0.030 0.002 0.027 0.020 0.008 0.007 0.003 0.003 

TDS mg/l 1000 12500 25000 100000 254 188 928 1090 754 248 92 104 

F- mg/l 1.5 75 150 600 0.32 0.70 0.63 0.62 0.44 0.52 0.51 0.45 
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CoC Unit 

GN R.635 levels of thresholds for 
leachable concentrations 
 

Discard from blended Coal 
Discard from Zibulo 
coal 

LCT0 LCT1 LCT2 LCT3 
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DISCARD 
A 

DISCARD 
B 

Cl- mg/l 300 15000 30000 120000 0.39 0.22 13 0.10 0.33 13 0.73 0.64 

NO3 -as N mg/l 11 550 1100 4400 0.080 0.19 0.090 0.15 0.070 0.090 0.97 0.77 

SO4
2- mg/l 250 12500 25000 100000 145 111 639 730 497 137 28 18 
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7.4 ROM Coal 

7.4.1 Acid generation potential 

Geochemical assessment of coal samples was carried out as part of a geology specialist study that was done 

by JMA in 2012. Though two of the exploration boreholes (NLC1614 and NLC1615) drilled within Pit F area 

were sampled for geochemical assessment, Seam 2 and Seam 4 coal were not sampled from these boreholes. 

Acid Base Accounting data for Seam 2 and Seam 4 coal collected from exploration boreholes drilled in other 

areas within the New Largo resource area (Figure 15) was used to assess the acid generation potential of Pit F 

ROM coal materials. 

 

Figure 15: Figure 15: Location of exploration boreholes sampled for Seam 2 and Seam 4 coal [modified after 
(Geostratum, 2011)] 

The ABA results for Seam 2 and Seam 4 samples from the previous study (JMA, 2012) are presented in Table 

9. The following are findings from the ABA results: 

 The total sulphur content for Seam 2 (0.03% to 5.5%; average 1.5%) and Seam 4 (0.67% to 2.6%; average 

1.4%) is variable at New Largo. The highest values of total sulphur in both Seam 2 and Seam 4 were 

recorded in samples from boreholes NLC1616 and NLC1617, respectively, which are on the northern part 

of New Largo (Figure 15), distant from Pit F. 

 The neutralisation potential ranged from 2 kg CaCO3/t to 36 kg CaCO3/t, average 15 CaCO3/t in Seam 2 

and from nil to 28 kg CaCO3/t (average 10 kg CaCO3/t) in Seam 4 (Table 9). 

 The paste pH varies from acidic to near neutral in both Seam 2 (4.4≤pH≤7.5) and Seam 4 (3.4≤pH≤7.1). 

This confirms the variability in acid potential and neutralisation capacity of both Seam 2 and Seam 4. 
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Table 9: Acid base accounting for Seam 2 and Seam 4 from New Largo (JMA, 2012 

Sample Name 
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 % kg CaCO3/t 

NLC 1616-33 2 seam 6.3 5.5 36 171 -135 0.21 

NLC 1619-P2 2 seam 6.7 0.030 2.8 0.94 1.8 2.9 

NLC 1621 seam 2 7.5 0.23 19 7.2 12 2.6 

NLC 1611-14 2 seam 4.4 0.44 2.0 14 -12 0.14 

NLC 1617-19 4 seam 3.4 2.6 0.00 80 -80 0.0 

NLC 1622-17 4 seam 7.1 0.99 28 31 -2.9 0.9 

NLC 1613 seam 4 5.1 0.67 1.96 21 -19 0.09 

 

 The acid potential (TAP) exceeded the neutralisation potential (Bulk NP) in all Seam 4 samples and two of 

the four Seam 2 samples. The net neutralisation potential (TNNP) values were between -20 kg CaCO3/t 

and 20 kg CaCO3/t in the samples apart from one sample each of Seam 2 and Seam 4 that had high 

negative NNP (Figure 16).  

 Seam 4 coal is classified as potentially acid generating (Figure 17- left) and likely acid generating  

(Figure 17- right), based on guidelines in outlined in Table 2 and Table 3, respectively. 

 Half of Seam 2 coal is classified as potentially acid generating (Figure 17- left) and likely acid generating 

(Figure 17- right). based on guidelines in outlined in Table 2 and Table 3, respectively. The other half is 

classified as not potentially acid generating (Figure 17) per guidelines outlined in Table 2 and Table 3, 

respectively. 

Overall, more than half of the coal samples show some risk of acid rock drainage generation. However, as total 

sulphur was reported, rather than sulphide sulphur, and the former includes organic sulphur which is not usually 

acid-generating, this may be an over-estimate of the risk. 

 



November 2021 21465149-347360-3 - Rev01 

 

 

 
 27 

 

 

Figure 16: Variation of acid potential (TAP), neutralisation potential (Bulk NP) and net neutralisation potential 

(TNNP) in coal Seam 2 and Seam 4 samples 

 

Figure 17: (left) ARD Classification based on total sulphur content vs TNPR (MEND, 2009) (right) ARD Classification 
based on total sulphur content vs TNPR (based on Price et al., (1997) guidelines) 

7.4.2 Waste assessment of ROM coal 

There is no data available for whole rock and leachate chemistry of Pit F coal that will be stockpiled at the Plant 

and on a temporary stockpile within the pit footprint. The following data for Seam 2 and Seam 4 coal from the 

New Largo mining rights area was used for assessing Pit F ROM coal: 

 Total concentration results from XRF and acid digestion for major and trace element composition for Seam 

4 A and Seam 2 Coal (Appendix D, JMA, 2009). 

 Net Acid Generation (NAG) peroxide leach results (JMA, 2009) for the coal samples. 
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7.4.2.1 Total concentrations 

The waste assessment of the Seam 4 and Seam 2 samples was carried out according to the Total Concentration 

Threshold limits (TCT), shown in Table 10. The concentrations of arsenic (As), barium (Ba), copper (Cu), fluoride 

and lead (Pb) were over the respective TCT0 threshold for both Seam 4 and Seam 2 samples. Vanadium (V) 

was above the threshold (TCT0) in the 4 Seam sample. 

7.4.2.2 Leachable concentrations 

Assessment of Seam 4 and Seam 2 coal according to the Leachable Concentration Threshold limits (LCT) 

(Table 11), indicated that arsenic, chromium, nickel and lead were above the threshold limit in both seams. The 

barium (Ba) and manganese (Mn) concentrations were above the threshold (LCT0) for Seam 2 sample as was 

the sulphate (SO4
2-) concentration in the Seam 4 coal sample (Table 11) 

It should be noted that the acidic lixiviant (hydrogen peroxide) and 1:100 solid to liquid ratio is not in accordance 

with the prescribed GN R. 635 leach methodology (ASLP). The prescribed methodology calls for mildly acidic 

lixiviant (pH 5.5) and a solid to liquid ratio of 1:20 i.e. less dilute leach extract. In the absence of deionised water 

leach results the peroxide NAG leach result were used for the preliminary waste assessment and indicates 

concentrations mobilised under maximum oxidation conditions – which is therefore conservative (worse case). 

Table 10: Total concentrations for Seam 2 and Seam 4 (JMA, 2009) compared to Total Concentration Thresholds. 

Chemical Unit GN R.635 levels of thresholds for total 

concentrations 

Seam 4A Seam 2 (WT) 

Constituents TCT0 TCT1 TCT2 N=1 N=1 

As mg/kg 5.8 500 2 000 10 28 

B mg/kg 150 15 000 60 000 NA NA 

Ba mg/kg 62.5 6 250 25 000 788 1 244 

Cd mg/kg 7.5 260 1040 NA NA 

Co mg/kg 50 5 000 20 000 164 25 

Cr mg/kg 46 000 800 000 N/A 153 136 

Cu mg/kg 16 19 500 78 000 19 35 

F mg/kg 100 10 000 40 000 1 027 1 837 

Hg mg/kg 0.93 160 640 NA NA 

Mn mg/kg 1 000 25 000 100 000 34 291 

Mo mg/kg 40 1000 4 000 1 1 

Ni mg/kg 91 10 600 42 400 108 100 

Pb mg/kg 20 1 900 7 600 25 55 

Sb mg/kg 10 75 300 NA NA 

Se mg/kg 10 50 200 NA NA 

V mg/kg 150 2 680 10 720 208 90 

Zn mg/kg 240 160 000 640 000 166 40 
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Notes 
NA-not analysed 
 

Table 11:  Net Acid Generation Leach results for Seam 2 and Seam 4 (JMA, 2009) compared to Leachable 
Concentration Thresholds 

Chemical 

Constituent 
Unit 

GN R.635 levels of thresholds for leachable 

concentrations 
Coal Seam 4A 

Coal Seam 2 

(WT) 

LCT0 LCT1 LCT2 LCT3 N=1 N=1 

pH s.u ng 2.92 ng ng 2.3 2.2 

TDS mg/ℓ 1 000 12 500 25 000 100 000 599 342 

As mg/ℓ 0.01 0.5 1 4 0.11 0.14 

B mg/ℓ 0.5 25 50 200 0.12 0.1 

Ba mg/ℓ 0.7 35 70 280 0.21 1.3 

Cd mg/ℓ 0.003 0.15 0.3 1.2 0.0011 <0.0001 

Co mg/ℓ 0.5 25 50 200 0.124 0.065 

Cr mg/ℓ 0.05 2.5 5 20 0.1 0.19 

Cr (VI) mg/ℓ 0.05 2.5 5 20 NA NA 

Cu mg/ℓ 2 100 200 800 0.2 0.47 

Hg mg/ℓ 0.006 0.3 0.6 2.4 <0.0001 <0.0001 

Mn mg/ℓ 0.5 25 50 200 0.2 2.5 

Mo mg/ℓ 0.07 3.5 7 28 0.02 0.014 

Ni mg/ℓ 0.07 3.5 7 28 0.32 0.39 

Pb mg/ℓ 0.01 0.5 1 4 0.037 0.24 

Sb mg/ℓ 0.02 1 2 8 0.0044 0.0263 

Se mg/ℓ 0.01 0.5 1 4 0.0001 <0.001 

V mg/ℓ 0.2 10 20 80 0.16 0.09 

Zn mg/ℓ 5 250 500 2 000 0.75 0.26 

F- mg/ℓ 1.5 75 150 600 NA NA 

Cl- mg/ℓ 300 15 000 30 000 120 000 NA NA 

NO3 -as N mg/ℓ 11 550 1 100 4400 NA NA 

SO4
2- mg/ℓ 250 12 500 25 000 100 000 447 39 

Notes 
NA-not analysed 

 

7.4.3 Barrier Requirements 

Both the Seam 4 and Seam 2 coal is assessed as Type 3 waste (TCT0 < TC < TCT1 and LCT0 < LC < LCT1. 

The ROM stockpiles will require a Class C barrier design (see Table 6) or similar. 
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8.0 CONCLUSIONS 

1) The Pit F coal discard and crusher rejects are both likely acid-generating, assessed as Type 3 waste and 

classified as hazardous. 

2) The Pit F PCDs require a Class C barrier. 

3) The change to a dedicated Coal Washing Plant at Pit F, which will process only Pit F ROM, and backfilling 

with discard from this plant rather than a central plant, is not expected to result in a material change in the 

mine water quality of Pit F that was predicted in the 2012 EIA. 

4) In-pit disposal of crusher rejects is not expected to result in a material change in the mine water quality of 

Pit F that was predicted in the 2012 EIA. 

5) The ROM coal is potentially acid generating and is assessed as Type 3 waste, meaning that the ROM 

stockpile and temporary stockpile for excess ROM require Class C barriers. 

8.1 Conditions for inclusion in the environmental authorisation 

The following new conditions for inclusion the amended environmental authorisation are recommended: 

 Once processing of coal commences, samples of ROM coal, discard from the beneficiation plant and 

samples of rejects from the ROM crusher should be obtained and static and kinetic geochemical tests 

should be carried out in order to provide a site-specific waste assessment of the waste materials, and to 

develop a more in-depth understanding of the long-term impacts on pit water quality of in-pit disposal at 

Pit F, and the risk associated with the three mineral residue facilities (the two ROM coal stockpiles and 

temporary discard stockpile). 
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DOCUMENT LIMITATIONS 

This document has been provided by Golder Associates Africa Pty Ltd (“Golder”) subject to the following 

limitations: 

i) This Document has been prepared for the particular purpose outlined in Golder’s proposal and no 

responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any other 

purpose.  

ii) The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to 

restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or 

circumstances that may exist at the site referenced in the Document. If a service is not expressly indicated, 

do not assume it has been provided. If a matter is not addressed, do not assume that any determination 

has been made by Golder in regard to it. 

iii) Conditions may exist which were undetectable given the limited nature of the enquiry Golder was retained 

to undertake with respect to the site. Variations in conditions may occur between investigatory locations, 

and there may be special conditions pertaining to the site which have not been revealed by the investigation 

and which have not therefore been taken into account in the Document. Accordingly, additional studies 

and actions may be required.   

iv) In addition, it is recognised that the passage of time affects the information and assessment provided in 

this Document. Golder’s opinions are based upon information that existed at the time of the production of 

the Document. It is understood that the Services provided allowed Golder to form no more than an opinion 

of the actual conditions of the site at the time the site was visited and cannot be used to assess the effect 

of any subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.   

v) Any assessments made in this Document are based on the conditions indicated from published sources 

and the investigation described. No warranty is included, either express or implied, that the actual 

conditions will conform exactly to the assessments contained in this Document. 

vi) Where data supplied by the client or other external sources, including previous site investigation data, have 

been used, it has been assumed that the information is correct unless otherwise stated. No responsibility 

is accepted by Golder for incomplete or inaccurate data supplied by others. 

vii) The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to provide 

Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services and work 

done by all its sub-consultants and subcontractors. The Client agrees that it will only assert claims against 

and seek to recover losses, damages or other liabilities from Golder and not Golder’s affiliated companies. 

To the maximum extent allowed by law, the Client acknowledges and agrees it will not have any legal 

recourse, and waives any expense, loss, claim, demand, or cause of action, against Golder’s affiliated 

companies, and their employees, officers and directors. 

viii) This Document is provided for sole use by the Client and is confidential to it and its professional advisers. 

No responsibility whatsoever for the contents of this Document will be accepted to any person other than 

the Client. Any use which a third party makes of this Document, or any reliance on or decisions to be made 

based on it, is the responsibility of such third parties. Golder accepts no responsibility for damages, if any, 

suffered by any third party because of decisions made or actions based on this Document. 
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