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Pit F 
Water Supply Borehole for Pit F 
A potential water supply borehole within the Pit F vicinity is required in terms of Section 21(a) of the National 
Water Act. There are no boreholes within the footprint of Pit F. Borehole LGW08 and LGW09, which were 
drilled in the vicinity of Pit F in 2006 no longer exist. It is planned that two water supply boreholes will be drilled 
at the proposed Plant area for the planned mining and processing activities at Pit F. A groundwater 
investigation, including a geophysical study, is required for siting the water supply boreholes 

4.3.3 Potential Pollution Source Identification 
During the initial WULA (Jones & Wagener, 2012) the following potential impacts were identified. It should be 
noted that no fundamental changes in terms of the mining operations occurred since the 2012 IWWMP, due to 
the fact that mining only commenced in 2020. At the time of application, the following potential pollution 
sources were identified. It is recommended that a Source-Pathway-Receptor model be compiled once the 
mine is fully operational to accurately identify and quantify all pollution sources. 

Table 31: Potential pollution sources (Jones & Wagener, 2012) 

Potential Pollution 
Source Description Potential Impact 

Construction Phase 

General earthworks Stripping of topsoil and civil 
works undertaken 

Increased turbidity and suspended solids 
enter watercourses 

Construction vehicles Movement of construction 
vehicles through watercourses 

Increased turbidity and suspended solids 

Servicing of construction 
vehicles close to watercourses 

Increase in hydrocarbon concentrations 

Borrow pits Establishment of borrow pits 
within or close to watercourses 

Increased turbidity and suspended solids 
enter watercourses 

Box-cut Dewatering of water 
accumulated in box-cut 

Discharge or spillage into watercourses 
result in increases suspended solids, 
turbidity, as well as sulphate and TDS 
when coal is exposed. 

Settling dam at borrow 
pits developed at box 
cut areas 

Water pumped from borrow pit 
areas into settling dams spill 
into water resource 

Increased turbidity and suspended solids 
enter watercourses 

Operational Phase 

Old underground 
workings 

Decant of mine water Seepage into aquifers and watercourses 

Mining pits Advancing opencast workings Increased turbidity, suspended solids, 
sulphate and TDS and other constituents 

Destruction of watercourses 
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Potential Pollution 
Source Description Potential Impact 

Acidification of spoils Seepage to aquifers or decant into surface 
water 

In-pit water storage 

In-pit discard disposal 

Overburden stockpile Unlined area Seepage into aquifers and contaminated 
run-off entering watercourses 

Pollution control dams 
and associated silt traps 

Lined facilities Seepage to aquifers if liner integrity is 
compromised. 
Spillage will be captured in dirty water 
management system and could result in 
an impact if not contained. 

Surface discard dump Located on backfilled area Impacts similar to advancing mine 
workings 

Dirty water conveyance 
system 

Concrete lined canals Seepage to aquifers if integrity is 
compromised. 
Potential spillage into watercourses if 
design capacity is breached due to lack of 
maintenance. 

Product stockpile (if 
constructed) 

Lined facility with leachate 
collection system. 

Seepage to aquifers if liner integrity or 
seepage collection is compromised. 

Brine disposal facility Lined facility Seepage to aquifers if liner integrity is 
compromised. 

Gypsum handling facility Concrete pad Seepage to aquifers if liner integrity is 
compromised. Contaminated run-off if 
storage capacity is exceeded 

Sewage treatment plant Package plant with effluent to 
PCD and sludge removed off site 

Seepage to aquifers through leakages 

Workshops, especially 
equipment and vehicle 
wash bays 

Oil traps and silt traps Local hydrocarbon impact if compromised 

Bulk oil and fuel storage 
facilities 

Local hydrocarbon impact if compromised. 
Seepage into aquifers or impact on surface 
water resource 

Mining equipment and 
vehicle movement on haul 
and other areas 

Hydraulic fluids, fuel and oil 
spillages 

Local hydrocarbon impact 
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Potential Pollution 
Source Description Potential Impact 

Salvage yard Various waste streams Seepage to aquifers or contaminated run-
off if adequate protection (e.g., 
lining/bunding) is not provided 

Coal transport Spillage of carbonaceous 
material 

Increased turbidity, suspended solids, 
sulphate and TDS 

Dust and fire suppression Treated water used for dust and 
fire suppression 

Clean water come into contact with 
carbonaceous material and become 
contaminated. Increased sulphate and TDS 
if contaminated water enters a watercourse 
of seeps to aquifers. 

Decommissioning and Closure Phase 

Removal of infrastructure All material and infrastructure 
removed for reuse, or for 
disposal at an appropriately 
licensed facility. 
Rehabilitation of the footprint. 

Increased turbidity and suspended solids 

Construction vehicles Movement of construction 
vehicles through watercourses 

Increased turbidity and suspended solids 

Servicing of construction 
vehicles close to watercourses 

Increase in hydrocarbon concentrations 

Post Closure 

Pits Pits will be backfilled and 
rehabilitated 

Increase in sulphate and TDS if pits are 
allowed to decant impacted water. 

 

Golder conducted a geochemical classification and assessment in 2019 for the entire New Largo mine, as part 
of the BFS, which are discussed in detail below. 

Mine wide discard 
In-pit disposal of discard is already authorised in the New Largo integrated Water Use License. Based on the 
latest mine schedule and coal specifications from Eskom for Kusile Power Station, reduced volumes (74 Mt) of 
discard material will be generated. The quality of the discard material generated from the coal plant is 
expected to be similar to the discard material generated from the laboratory scale pilot plant. The validity of 
the assumption that the coal discard material sample tested for the 2012 feasibility assessment will be 
representative of the final discard material that will be produced, needs to be confirmed with a subsequent 
discard material characterisation assessment (Golder, 2019c). 

The following was concluded from the New Largo material characterisation and mine water quality review 
(Golder, 2019c): 

 Material Movement: 
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 The 2012 EIA stated that spoils (overburden/interburden) from the box-cuts will be placed on an 
overburden stockpile to the west of the mining operation. After the initial box-cuts, spoils will be 
rolled-over; 

 The total estimated discards generated is 74 116 308 Mt based on an average of 1.6 million tons/a 
and is less than the ~94 Mt anticipated for the 2012 feasibility study. A small discard dump is 
intended for placement of the discard material due to in-pit space constraints, and until the 
designated backfilled sections of pit becomes accessible; 

 Coal Wash Plant process design is based on the coal, product and discard material quality generated 
for the 2012 feasibility study that meets the revised Kusile /Eskom coal specifications. Therefore, the 
available characterisation results for New Largo residue materials (spoil and discard) are valid; 

 Approximately  79% of coal was classified as likely/possibly acid generating. Coal left in the pit (e.g., 
uneconomical coal seams e.g., Seam 1/3/4A/5) and adjacent carbonaceous units will increase the 
potential of the backfill to generate acid drainage (local acidic drainage from the backfilled spoils); 
and 

 The combined sludge waste stream produced by the pre-treatment and desalination of the excess 
(poor) mine water will be predominantly gypsum sludge (~ 61%) and 0.29% SiO2 with a moisture 
content of ~29%). 

 Material characteristics: 

 The average particle size distribution of the raw coal indicated 80% passing 3mm; 

 Minerology results indicated the pyrite proportions in the coal seam and carbonaceous shale sample 
tested ranging from 0.14 to 7.6%; 

 The calcite and kaolinite are expected to contribute to the NP of the coal and carbonaceous shale 
samples. The mineralogical results confirmed the presence of calcite (0.1 to 10%), and trace to minor 
amounts of siderite (0.15 – 5.5%) in the coal/ carbonaceous shale samples. The ANP depletion rate 
of the neutralising minerals needs to be confirmed by kinetic tests to determine the onset of acidity; 

 The clastic rocks have a smaller potential to generate acidic drainage due to lower sulphur content 
with ~15% of sandstone and ~9% of the shale samples have a significant potential to generate acid 
mine drainage. 31% of sandstone and shale interlayered rock will have a significant potential to 
acidify; 

 Some parts of the backfill is expected to be neutral pH based on the average NP/AP=2.2 and other 
parts (where carbonaceous rock is dominant) will become acidic NP/AP=0.63; 

 Nett Acid Generation (NAG) pH for coal/carbonaceous shale samples ranged between 1.90 and 6.10 
(average NAG pH = 2.64), implying a risk of acidic drainage in the long-term; and 

 Based on the coal/ carbonaceous shale NAG results, the following parameters are leachable at 
concentrations exceeding DWAF (1996) criteria and the Saalklapspruit objectives: 

− Saalklapspruit. pH (acidic), SO4, TDS, Al, Ca, Fe and Mn; 

− Aquatic AEV. pH (acidic), Al, Ca, Fe, Mn, Cu, Fe, As (WT Seam 2 sample only); and 

− Domestic acceptable water quality. pH (acidic), Al, Mn, Fe and Zn. 

The actual concentration and leaching rates are unknown. Kinetic tests are required to determine likely 
concentration ranges and leaching rates while specific source term site WQ monitoring is recommended. 

Table 32 provides a summary of the key ABA parameters and findings for the New Largo coal, spoils and 
discard materials based on the previous characterisation results. 
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Table 32: Summary of Key ABA Characteristics of the New Largo Coal and Mine Residue Materials 

Material Type Character and Classification 

Coal Seam 1 /pit floor: One sample with Total S =0.45% that classified as PAG since NPR 
calculated as 0.45 (<1). 
Seam 2 Coal: Total S content ranged from 0.10 to 2.89 %. The Seam 2 coal has TNPR 
ratios of 0.03 to 5.5 and paste pH circum- neutral (paste pH 4.4 -7.9) except for one 
sample with acidic paste pH. Seam 2 coal has likely ARD potential predominantly (46 % or 
6 of 13 samples) whist the remaining classifies as Non-PAG. 
Seam 4 Coal: Total S and Paste pH ranged from 0.23 to 2.7 %S and pH =3.4 to 7.4 
respectively. Seam 4 coal is predominantly acid generating (86% with likely ARD 
potential). Coal Seam 4A (Total S =1.1%) classified as PAG due to TNPR<0.01. 
Seam 3 Coal: Total S content ranged from 0.76 to 2.7 %. The Seam 4 coal has TNPR 
ratios of <0.01 to 0.42 and paste pH circum- neutral (paste pH 4.49 -6.5) All four sample 
(100%) classify as likely ARD potential. 
Seam 5 Coal: Total S ranged from 0.29 to 1.7 %S and pH =5.0 to 6.1 respectively. Both 
samples are likely acid generating based on TNPR <0.01. 

Spoils 
(overburden/ 
interburden) 

Non-carbonaceous shale: Sulphide sulphur content ranged from 0.05 to 0.40%. Total 
(Bulk) NP ranges from <0.1 - 10 kgCaCO3 eqv/tonne. Predominantly Non-PAG (99% of the 
23 samples) due to low total S and average paste pH of pH 6.6. 
Carbonaceous shale/sandstone: Low to likely potential to generate acidic drainage due 
to varying total S (0.05 – 1.9 %S), Bulk NP = 0.02 – 9.0 kgCaCO3 eqv/tonne resulting in 
TNPR ranging from <0.01 to 4.0.  Five (5) of 11 samples classified as PAG. ARD and Ml 
potential expected to be, as a lower than that of the coal material. 

Discard Seam 2 discard: Initial batch kinetic pH was mildly acidic (pH ~ 5.5) and increased to pH 6 
(day 9) and pH 7 on the final day (day 14 indicating available neutralising minerals (calcite) 
in the sample to buffer acid generation from pyrite oxidation. Alkalinity, Fe and sulphate 
concentrations (day 2 to day 14) ranged from 30-80 mg CaCO3 eq/L, 28-69 mg Fe/L and 
500-1600 mg SO4/L respectively. 
Seam 4 discard: Acidic pH range (pH = 3.5 to 1.7) observed from the over 2 weeks 
indicated acidity is realised in the short-term term for the unblended Seam 4 discard 
material. Leached acidity, Fe and sulphate concentrations (day 2 to day 14) ranged from 
1400 to 8550 mg/l CaCO3 equiv, 28-445 mg Fe/L and 600-7200 mg SO4/l. 
Seam 4 and Seam 2/4 discard mixtures: Small (9 cm x 45 cm) and large (18 cm x 90 
cm) column tests at various contact time, and water to coal weight ratio indicated Seam 4 
is acid generating (pH ~4.5). The 50:50 Seam 2 and Seam 4 mixture follows the same 
trend as Seam 4 with no evidence that alkalinity from the Seam 2 portion of the mixture is 
realised. The pH ranges for the 50-50 mixture coal fractions for raw, product and discard 
were recorded as 3.0-8.5, 4.0-8.5 and 4.0-7.5 respectively. 
The 70-30 raw coal and product mixture had slightly elevated pH values for the100-30 mm 
and 30-3 mm fractions implying increased in alkalinity available from Seam 2. The pH 
ranges for raw, product and discard during the column washing were 4.0-8.5, 5.0-9.0 and 
3.0-7.5 respectively. The 70-30 mixture-discard for 100-30 mm and 30-3 mm size fractions 
had acid pH range (pH = 3.0-4.0). 
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 Based on the material characteristics and revised Kusile coal specification requirements, the 
available data is deemed representative of leachable concentration from the pit sump and 
underground mine. 

 Mine water quality and water management. 

 Predicted mine water quality during the early LoM will be acceptable and deteriorate during mining; 
and 

 Available ABA and the kinetic column results indicated that that the plant is required to handle 
circum- neutral to acidic water, with sulphate concentrations in the range 400 to 3600 mg/l. The 
scenarios developed by JMA (2011) suggest a broad range of TDS and SO42-concentrations (Table 
33). 

Table 33: New Largo Mine Historic Underground Mine Water Quality and JMA (2011) Mine Water 
Quality Predictions 

Paramet
er Units 

Combination of waste 
streams post 

2027(North & UGM) 

In-pit qualities long 
residence time post 2030 

(South) 

In-pit qualities with 
selective discard 

disposal 

In-pit qualities for 
isolated cells with 50% 

discard blend 

South Mine 
Water 

Quality 
(2009) 

Range Average Range Average Operational 
Post 

Closure 
Average 

Operational 
Post 

Closure 
Average 

M04 (Old 
Workings) 

pH  6.5 – 4.5 5.8 5.5 – 4.0 5.0 5.0 4.5 4.5 2.5 7.7 

TDS mg/ℓ 800 -1100 950 1100 - 1500 1250 1700 2400 3900 6800 3309 

Ca mg/ℓ 120-180 160 220-400 280 450 550 800 800 568 

Mg mg/ℓ 40-90 65 120-200 165 180 220 200 250 196 

Na mg/ℓ 40-60 50 80-120 100 120 100-0 140 150-0 32 

K mg/ℓ 35-45 40 35-45 40 50 50 80 80 0.0 

Total 
Alk 

 140-180 160 0-120 0 0-50 0 0 0 - 

SO4
2- mg/ℓ 400-750 630 700-1100 900 1050 1200 2000 3600 2130 

Al mg/ℓ 1-5 2 10 10 10 10 10 10 0.0 

Mn mg/ℓ 1-5 3 >3 >3 >3 >3 >3 >3 2.4 

Fe mg/ℓ >5 >5 >5 >5 >5 >5 >5 >5 0.13 

 

 The basis of design water qualities for desalination for the combined North/South Plant for post closure 
was based on pH 3.5-5.5, and TDS and SO42- concentrations of 3300 and 2200 mg/l respectively; 

 Despite not being able to verify the JMA mine water quality modelling, the overall methodology for 
deriving the New Largo mine water quality predictions is deemed reasonable. Furthermore, a comparison 
of the JMA post closure predictions to South African coalfields (Figure 51) indicate that the JMA 
predictions plot more or less in the centre of grey shaded area that is typical for S.A coal mine waters 
(Love, 2018) water. Acid Rock Drainage (low pH and high salinity) type mine waters is predicted by JMA 
for New Largo. Since the JMA predictions fall with the S.A (Mpumalanga) coalfield data, feasibility 
predictions of operational and post closure mine water quality can be relied on; 
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 Figure 51 shows available raw/product/discard kinetic leach over 14 days (CSIR, 2009), and site-specific 
data e.g., New Largo underground mine quality measured in 2009, and large pan quality water quality 
and JMA predictions (Figure 51). Majority of the samples fall within the range of expected mine water 
quality for Mpumalanga coalfields and classify as mainly ARD. The post closure in-pit quality with 50% 
discard plots predicted by JMA (2011) plots near the left grouping of batch kinetic leach for coal/discard 
materials; 

 The two monitoring points for Pan 1 (Large pan on the farm Honingkrantz 536 JR) with 57-105 mg SO4 /l 
and pH ~8 plots in the NMD field but on the left edge of the green shading representing South African 
coal ash water types (Golder & WRC, 2018).  Pan 2 (Large pan on the farm Klipfontein 566 JR) and M04 
old underground water quality monitoring results plot in the saline drainage field. Pan 2 (TDS = 1453 – 
1983 mg/l, pH ~7) samples plotting on the border of the ARD drainage line (within the saline drainage 
field); and 

 According to the 2012 feasibility study a 4 Ml/day mobile water treatment plant will be required to 
manage the water circuit. The water treatment plant will be gradually scaled up to a permanent 24 Ml/day 
plant that would continue to operate post-closure. 

 

Figure 51: New Largo Drainage Classification for Kinetic Batch Leach Data, JMA Predicted Mine Water 
Quality, M04 Underground Mine Water, and Receptor Pans based on INAP (2010) indicating South 
African Coal Mine Water (Love, 2018 & WRC, 2018) 

The following information and knowledge gaps have been identified from the review: 

 Discard material characterisation. The representativity of the 2009/2012 discard material is relatively 
unknown. Limited understating of the discard material leaching characteristic for a large range of 
chemical constituents is available; 
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 Material property. No understanding of the material property of the discard materials e.g., moisture 
content and soil water characteristics curve is known and is required to assess water movement 
(unsaturated flow processes) and potential impacts in the standalone discard facility for the LoM; and 

 Gypsum sludge and brine stream. Although small volumes of gypsum sludge and brine will be generated 
from water treatment, the plant residue/waste streams are required to be classified and assessed. An 
understanding of the characteristics of the two streams is required either from a pilot plant sample or 
theoretical concentrations for metals and trace metal concentrations. 

The following recommendations are made based on this review and understanding of operation: 

 Development of a site-specific geochemical database: Consolidation of previous geochemical 
characterisation results into one comprehensive database including assay data (S%, Mg%, Ca%), ABA, 
NAG, and laboratory kinetic leach testing results. The geochemical database can be integrated with the 
geological and mine planning block models to guide waste/water management and identify high risk or 
hot spot areas; 

 Material characterisation study: The geochemical and material properties of the discard material need to 
be confirmed. it is recommended that representative discard materials (individual seams and blended 
seams) be generated from the pilot plant for material characterisation. The characterisation test work 
required includes kinetic test to understand metal leaching rates and acid onset (long term), and ASLP 
leach test (including ecotoxicology screening) and for waste classification and assessment purposes; 

 ARD monitoring programme: As part of the routine ARD monitoring programme the collection and 
characterisation of additional carbonaceous and non-carbonaceous material (representing the pillars, 
roof and floor material for the underground mine) and discard (coarse and fine) material samples is 
recommended. Representative samples of discard material and underground wall rock from both coal 
seams will provide improved understanding of the post closure discard dump mine drainage and 
underground mine water qualities respectively.  The recommended frequency is quarterly to build the 
geochemical database such that it can be used as input in closure and rehabilitation planning. 

The number of samples can be determined from the volume of the various geological strata calculated in 
the mine planning block model and as recommended by global best practice guidelines. According to 
GARD (INAP, 2012), “Kinetic testing of at least one to two representative samples of each material type” 
is recommended. The laboratory programme should include the following geochemical characterisation 
tests: 

 Acid base accounting; 

 Carbon and Sulphur speciation; 

 Total elemental composition; 

 Deionised Water Leach tests; 

 Net Acid Generation Test (standard NAG and Modified NAG leach); 

 Mineralogy; and 

 Kinetic Tests. 

 Field data collection: It is recommended that as part of the ARD monitoring programme onsite kinetic 
tests be constructed for the discard and underground mine roof/floor/pillar materials. The advantage is 
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that the field kinetic will provide site specific data of metal leaching and oxidation rates (under field 
conditions); and 

 Surface water monitoring: As part of the mines` routine water monitoring programme, additional sampling 
and monitoring should include the pit sump(s), underground mine water at Seam 2 and Seam 4 levels, 
toe seepage/runoff from the discard dump and ponded water around the in-pit discard backfill areas. 

De-stoning plant reject material associated with Pit H 
An analogue sample of reject material after air separation was collected from Klipfontein in July 2020. 
Klipfontein was selected because: 

 The same seams are mined; 

 Coal is upgraded using a De-stoning Plant, as proposed for New Largo; and 

 It is situated adjacent to Pit H. 

Minerology 
Table 34 tabulates the mineralogical results for the De-stoning Plant material and the following was concluded 
(Golder, 2020d): 

 Quartz and kaolinite minerals were reported as a dominant to major mineral phase in the material; and 

 Other silicate mineral detected in the XRD included muscovite (0.70wt%) recorded as a rare mineral 
phase. 

Table 34: XRD results for Pit H coal residue (discard) discard sample 

Mineral Quartz Pyrite Siderite Kaolinite Calcite Dolomite Muscovite 
Approximate 

Formula SiO2 FeS2 Fe(CO3) Al2Si2O5(OH)4 Ca(CO3) CaMg(CO3)2 KAl2(Si3Al)O10(OH)2 

KWF Coal 
residue 
(discard)/ 
Discard  

69 6.9 9.0 14 0.40 0.30 0.70 

Semi-quantitative classification of mineral phases: dominant (>40% of the mineral fraction), major (10-40%), minor (2-
10%), accessory (1-2%) and rare (<1%). nd- Not detected 

 Carbonate minerals comprising the material are calcite (0.40 wt%) and dolomite (0.30 wt%) and 
contribute to the Neutralisation Potential (NP) of the reject material; 

 Siderite mineral (9.0% was found present and does not contribute to the NP since under aerobic 
condition the subsequent oxidation and hydrolysis of Fe2+ generates equivalent acidity as consumed 
initially by FeCO3 consuming acidity; and 

 Pyrite mineral was recorded as a minor mineral phase (6.9 wt%). 

Acid Generation Potential 
A summary of Acid Base Accounting (ABA) results obtained from previous studies and De-stoning Plant reject 
material are summarised in Table 35. The following can be concluded from the ABA results (Golder, 2020d): 

 Sulphide S (3.6%) is the dominant sulphur species in all the coal residue (discard) sample collected from 
the air process plant at the adjacent mine. The Sulphide S concentration is due to the presence of pyrite 
mineral as reported during XRD analysis (Table 35); and 
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 The circum-neutral paste pH (7.2) indicated the presence of fast reacting carbonate minerals. Dolomite 
and calcite minerals as detected XRD analysis provide NP in the sample. 

Table 35: Summary of Acid Base Accounting (ABA) results 

Sample 
Name 

Rock 
Type 

Paste 
pH 

Total 
S 

Sulphide 
/Sulphate 

S 

Acid 
Potential 

(AP) 
Neutralization 
Potential (NP) 

Nett 
Neutralization 

Potential (NNP) 

Neutralising 
Potential Ratio 
(NPR) (NP: AP) 

Unit - % % kg CaCO3/t ratio 

KWF-
Discard 

Stone 
material 
after air 
processing 

7.22 4.4 3.62 
 

113 30.5 -83 0.27 

Notes: Bulk NP is NP measured by Sobek titration; and is used for the NNP/ NPR calculation; 
2SAP - acid potential based on sulphide sulphur; TAP - acid potential based on the total sulphur content  
3SNNP - the difference between Bulk NP and SAP; 
4SNPR - Ratio of SAP and bulk NP 

 The Acid Potential (AP) calculated using sulphide sulphur (SAP, 113 kg CaCO3/ton) is greater than the 
Bulk NP (31 kg CaCO3/ton) due to the high % Total S or Sulphide S% . The ratio of Bulk NP and AP is 
called Net Potential Ratio (NPR) and is <1 based on higher AP; and 

 The negative Net Neutralising Potential (SNNP) and SAP>Bulk NP suggests insufficient NP to buffer 
acidity generated in the long term. The NP consumption rates in the reject material has not been evaluated. 
Based on experience with similar sites in South Africa, the acidity could be realised in the long term should 
the material be placed above the rebounding groundwater/pit water level and the ingress of oxygen be 
high. 

Net Acid Generation 
The NAG-leach procedure uses a strong oxidant (hydrogen peroxide) to rapidly oxidise sulphide minerals in a 
crushed sample of the entire rock/tailings (AMIRA, 2002). The NP of the sample can then be directly utilised 
by the acidity generated by rapidly oxidising sulphides. If the sample has sufficient available NP, the alkalinity 
will not be entirely depleted, and the system is expected to remain circumneutral. If there is inadequate 
available NP, then the pH of the test solution will fall below 4.5 due to a net acidity. 

Table 36 indicates that the De-stoning Plant reject material`s NAG pH is less than 4.5, implying that under 
fully oxidising conditions the NP will be depleted resulting in ARD material.  

Table 36: Nett Acid Generation (NAG) for De-stoning Plant reject material sample 

Sample Name Rock Type NAG pH: (H2O2) NAG at pH 4.5 NAG at pH 7.0 

KWF-Discard Stone material 
after air 
processing 

2.26 21 34 

 

ARD Risk Classification  
Based on the guidelines outlined in Table 37 the De-stoning Plant reject material was determined to be 
potentially acid-generating (Figure 52) and likely to generate acid. 
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Table 37: ARD potential guidelines as provided by MEND (2009), Price et al (1997) & Soregaroli and 
Lawrence (1997) 

MEND (2009) * guidelines 

ARD Potential Criteria Comments 

PAG NPR<1 Potentially acid generating material, unless sulphide minerals are non-reactive, or 
NP is preferentially exposed on surfaces. 

Non-PAG NPR>2 Non-potentially acid generation material, unless NP is insufficiently reactive, 
extremely reactive sulphides are present, or preferential exposure of sulphides is 
found in the material. 

Uncertain 1<NPR<2 Possibly PAG if NP is insufficiently reactive or is depleted faster than sulphides. 

Guidelines from Price et al. (1997) and *Soregaroli and Lawrence (1997) 

Sulphide 
sulphur 

NPR (Bulk 
NP /SAP) 

Potential 
for ARD 

Comments 

<0.3% ---- 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. 

>0.3% <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 used as a source of 
alkalinity. 

 

  

Figure 52: a) ARD Classification based on sulphide sulphur content vs SNPR (MEND, 2009) b) ARD 
Classification based on sulphide sulphur content vs SNPR (based on Price et al., (1997) guidelines) 
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Predicted water quality associated with backfilling of Pit H De-stoning Plant reject material 
Pit H mine water quality needs to be predicted based on previous studies. The JMA (2009) study provides a 
range of mine water quality scenarios for New Largo. The in-pit qualities with discard disposal (Table 4) are 
relevant to Pit H, but the following limitations must be noted: 

 The scenario for Pit H (limited disposal of De-stoning Plant reject material) is different from the discard 
scenarios considered by JMA (2011), both in terms of the discard chemistry and in terms of placement. 
The bulk of the reject material to be backfilled is the interburden between Seam 4 and Seam 2, whereas 
the discard scenarios considered by JMA (2011) was for coal discard from a washing plant. Therefore, 
applying the JMA (2011) discard scenarios to Pit H is considered worst-case; and 

 The data inputs for estimating pit water qualities (Table 3 and Table 4) is not fully understood since no 
deionised water leach result was made available to Golder (only NAG results). 

Within the context of the above uncertainties, it is likely that the Pit H mine water quality should fall within the 
following range: 

Table 38: Predicted mine water quality range for Pit H (with De-stoning Plant reject material 
backfilling) 

Parameter Low concentration High concentration 

pH 4.5 2.5 

TDS (mg/l) 2400 6800 

Ca (mg/l) 550 800 

Mg (mg/l) 220 250 

Na (mg/l) 100 150 

K (mg/l) 50 80 

T.Alk (mg/l) 0 0 

SO42- (mg/l) 1200 3600 

Al (mg/l) 0 10 

Mn (mg/l) 0 3 

Fe (mg/l) 0 5 

 

4.3.4 Groundwater Model 
Groundwater Inflows to Pit H 
Following several iterations of mine schedules to ensure the exclusion of environmental sensitive areas, two 
mine plans were considered by JMA (2012), namely LOM Versions 6 and 7 to assess likely groundwater pit 
inflows over the New Largo LOM, at that stage considered to last from 2015 to 2064. Pit H was only planned to 
be mined over the periods 2045-2054 (Version 7) and 2050 -2059 (Version 6). The inflows for the total New 
Largo for those years of Pit H operation were reported as daily averages and are reflected in Table 39: 
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Table 39: Groundwater component inflow to New Largo from 2045 - 2059 for versions 6 &7 of LOM 
(Golder, 2020f) 

Year Version 7 (m3/day) Groundwater 
Inflow 

Version 6 (m3/day) Groundwater Inflow 

2045 4079 - 

2046 4214 - 

2047 4350 - 

2048 4486 - 

2049 4622 - 

2050 4760 4526 

2051 4899 4643 

2052 5038 4759 

2053 5176 4876 

2054 5315 4992 

2055 - 5135 

2056 - 5277 

2057 - 5419 

2058 - 5562 

2059 - 5703 

 

The total calculated groundwater inflow rates range from 4079 – 5315 m3/day (48 L/s – 63 L/s) (LOM Version 
7) and 4526 – 5703 (53 L/s – 67 L/s) (LOM Version 6) over the time period and for the entire New Largo pit 
extends while Pit H is operational. The increased mine footprint of these periods is from 35,478,255 m2 to 
46,545,818 m2 (2045-2054) for LOM Version 7 of the mine plan and from 41,043,530 m2 to 51,718,097 m2 for 
LOM Version 6 (Golder, 2020f). 

In order to estimate the groundwater inflows into New Largo’s proposed Pit H only under the current mine plan 
and with the limited information available, a simple uncalibrated FEFLOW model (Figure 53) was developed as 
part of this feasibility study. This was used to simulate likely groundwater inflows and compare these with JMA 
(2012) inflows values as well as current analytical solutions that were undertaken. 
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a

a 

 
b 

Figure 53: Illustrations of the model domain and footprint of the Pit H (a) considered for use in the 
simple FEFLOW model as well as a N-S cross-section (b) through the pit area (indicated by the red 
arrow). 

In terms of model parameters, the following assumptions were made: 

 It was assumed that the life of mine (LOM) is 9 years as per the previous mine plan (LOM Version 7)  given 
by JMA consulting (2012); 

 It was assumed that the underlying lavas acts as an impermeable layer; 

 Since most of the boreholes in the JMA consulting report are 30 m deep, it was assumed that the pit is 30 
m deep; 

 The hydraulic conductivity of the aquifer was assumed to be 0.03 m/day and 0.12 m/day to represent low 
and high inflow scenarios respectively; 

 No recharge was assumed so that the model accounts only for inflow from the aquifer; 

 No slope was added to the model; and 

 The entire pit area will open at once. Please note that this is not realistic but was assumed to simplify the 
model. 

The K values selected to represent low and high inflow scenarios are based on the data as depicted in  
Figure 54. The low values relate to the harmonic mean while the high value relates to the geometric mean. 
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Figure 54: Frequency distribution of the hydraulic conductivity values given by JMA Consulting (2012) 

Results indicate that high inflows occur initially, but within 180 days (approximately 6 months), the inflows are 
below 10 L/s for the low inflow scenario and below 20 L/s for the high inflow scenario.  After 9 years the inflows 
drop to 2.5 L/s and 6.1 L/s for the low and high inflow scenarios (Figure 55). 

Average pit inflows for the full 9 years were 3.9 L/s and 9.2 L/s for the low and high inflow scenarios. These 
values were compared to the results from the JMA consulting (2012) report by assuming that Pit H is one tenth 
of the area of all the pits that were modelled. In addition, an analytical model based on the equation from Marinelli 
and Nicoli (2000) was used for comparison. Table 40 shows that the predicted model inflows are at the low and 
high end of expected inflows modelled by JMA consulting (2012) and the analytical method. 

A further consideration for both the analytical calculations and FEFLOW simulation of the groundwater inflow to 
the proposed Pit H pit is the assumption that the pit inflows for the entire pit footprint are being calculated when 
in reality mining opens these areas incrementally. Inflows at the high wall of the pit are thus expected to be far 
lower and in addition are predominantly going to evaporate off the pit walls and not contribute significantly to 
the pit water that is required to be with dealt with by the sumps.  

The pit H northern perimeter straddles the east-west aligned sub-catchment divide, therefore continued 
upgradient groundwater inflow to the pit is also going to be negligible once mining has progressed in a generally 
down-gradient (southerly and easterly) direction as indicated by the latest mine plan. The pit spoils and 
rehabilitated areas behind the active box-cut will, however, increasingly receive direct recharge which will 
migrate through the spoils towards the active box cut and will need to be dewatered via a sump or possibly 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5
Hydraulic Conductivity (m/d)

0

2

4

6

8

10

12

Fr
eq

ue
nc

y

Frequency Distribution
Hydraulic Conductivity - New Largo

Summary Statistics

Arithmetic Mean = 0.76 m/d
Harmonic Mean = 0.03 m/d
Geometric Mean = 0.12 m/d



November 2021 21465149-348665-18 

 

 
 

 131 
 

multiple sumps. This direct recharge has been included in the mine pit water balance calculations and does not 
form part of the groundwater inflows presented in Figure 55 and Table 40 below. 

 

Figure 55: Simulated Groundwater inflow into Pit H using simple FEFLOW model 

Table 40: Predicted model inflows compared with JMA (2012) and analytical results 

Source m3/day L/s 

Model (low inflow) 338.0 3.9 

Model (high inflow) 797.0 9.2 

JMA (LOM6) 508.9 5.9 

JMA (LOM7) 469.4 5.4 

Analytical method 400.0 4.6 

 

Groundwater Model Pit D extension 
Geo Pollution Technologies (2019) conducted a hydrogeological study for Pit D for mining venture between 
Africoal and New Largo Coal. This mining block is referred to in this report as Pit D extension. The study aimed 
to provide an understanding of groundwater flows for the following scenarios: 

 Pre-mining; 

 During-Mining; and 

 Post-Mining. 

Despite the modelled predictions, it must be stressed that structures of preferred groundwater flow have not 
been modelled. The computed total inflow into the opencast, assuming that all areas in the mine are dewatered 
simultaneously, was calculated as tabled below as Table 41. 
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Table 41: Summary of potential impacts during operations - dewatering (Geo Pollution Technologies, 
2019) 

Scenario Are (ha) 
Maximum 
Drawdown 

(m) 

Cone of 
depressio

n from 
edge of pit 

(m) 

Estimated 
Inflow for 
the Total 

Area 
(m3/day) 

Evaporatio
n (m3/day) 

Potential 
Impacted 
Receptor 

Expected 
Water 
Level 

Decline 
(m) 

Worst 
Case – 
Pillar 
Mined out 

180 20 200 - 300 800 – 
1000* 

7 000 KBH3, 
LGW-B26, 
LGW-B27, 
LGW-B6 

10 – 15 m 

 

These figures are overestimations and probably reflect worst-case scenarios. The actual inflow will depend on 
the area being mined at any one moment in time. However, at the last boxcut, the inflow from the backfilled 
portion of the mine could be substantial and the above inflows can be approached. 

Following closure of the pit after mining, the flow is predicted to change considerably. Groundwater that would 
have flowed north through the Africoal Klipfontein opencast will now flow east towards the Seriti Pit D and then 
exit and decant in the northeast. A decant volume of about 350m3/day is predicted to occur on the north and 
north-eastern edge of the opencast. This estimated rebound time in years for the opencast after cessation of 
pumping is shown in Table 42. 

Table 42: Summary of potential impacts post operations (Geo Pollution Technologies, 2019) 

Mining 
Area 

Area 
(ha) 

Potential 
impacted receptor 

Contaminan
t 

Rebound 
Time in 
years 

Potential 
decant 

Potential 
decant area 

Klipfontein 
Block D 

180 The non-perennial 
streams and 
wetlands to the 
north and south of 
the pit 

SO4 20 - 30 Yes Northern 
portion of the 
opencast  

The potential impacts of the proposed opencast mining activities at New Largo Coal on groundwater during 
operations, include, but are not limited to, impacts to groundwater dependent ecosystems (wetlands) in the 
project area, and changes in local groundwater levels and groundwater quality. 

Based on the proposed change in the mine schedule and infrastructure layout it is our opinion that: 

 Groundwater quantity increase resulting from the mining of Pit D extension should be managed as part of 
the operational phase water balance. 

 Increase in mass load to groundwater quality as a result increased water quantity from mining of Pit D 
extension should be managed and treated. 

The predicted life of mine groundwater inflows is given in Table 43 and visualised in Figure 56. It must be 
emphasised that the simulated inflows account for groundwater recharge over the opencast and backfilled 
areas, but not for any surface water make of the open pits (direct rainfall, surface water inflows). The inflow 
represents annually averaged values and does not account for seasonal variation. 
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Table 43: Predicted average life of mine inflows for the New Largo Coal groundwater model 

Year Ml/d 

 

Year Ml/d 

 

Year Ml/d 

2022 0.3 2039 6.63 2056 7.7 

2023 0.35 2040 6.46 2057 7.44 

2024 0.55 2041 6.83 2058 7.95 

2025 1.6 2042 6.64 2059 8.59 

2026 1.68 2043 7.61 2060 7.9 

2027 2.1 2044 7 2061 7.81 

2028 5.68 2045 8.05 2062 7.85 

2029 5.88 2046 7.6 2063 7.24 

2030 5.38 2047 7.85 2064 6.16 

2031 5.6 2048 7.93 2065 5.97 

2032 5.74 2049 7.7 2066 6.36 

2033 5.6 2050 7.92 2067 6.17 

2034 6.7 2051 7.8 2068 4.6 

2035 6.15 2052 7.74 2069 3.72 

2036 6.4 2053 7.8 2070 3.14 

2037 6.42 2054 7.74 2071 2.54 

2038 6.32 2055 7.7 2072 1.36 
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Figure 56: Simulated LoM groundwater inflows 

Groundwater inflow into Pit F 
According to Golder 2021c the total New Largo calculated groundwater inflow rates range from 2 893 m3/day to 
4 622 m3/day (33 L/s – 53 L/s) (LOM Version 7) for the entire New Largo mining area over the period that Pit F 
would be operational. The increased mine footprint was estimated to be from 23 311 536 m2 in year 2035 to 39 
986 141 m2 in year 2049 for LOM Version 7 of the mine plan (JMA,2012). 

In the absence of groundwater model for the proposed Pit F under the current mine plan and with limited 
information available, groundwater inflows into the pit were estimated from results of the groundwater model by 
JMA (2012) by assuming that Pit F represents 13% of the area of all the pits that were modelled. The results 
indicate that the average pit inflows are likely to be in the region of 566 m3/day (6.6 L/s based on LOM version 
7). It is noted that this value is higher than the 3.9 L/s (338 m3/d) that was used in the water balance which is 
based on the Pit H inflows. This is an approximation from a site wide model of an old mine plan, and it is 
therefore critical to conduct and site-specific model to determine more accurate inflow volumes for Pit F using 
the updated mine plan. 

Apart from the first three years, mining is expected to progress in a generally up-gradient (north westerly) 
direction during the life of mine as indicated by the latest mine plan (Figure 9). The pit spoils and rehabilitated 
areas behind the active box-cut will, increasingly receive direct recharge which will migrate through the spoils 
towards mined out low areas of the pit, where it will be stored. Except for the first few years of mining, dewatering 
might not be required in the active box cut. However, this will need to be confirmed by a groundwater model 
using current mine plan for Pit F. 

Upfront dewatering scenario for Main Mine(up to 2037) 
With no recent water levels within the old underground (UG) workings (Seam 2 and Seam 4), it is difficult to 
determine the current volume of water stored in the underground workings - which adds considerable 
uncertainty to the groundwater balance. Based on the current mine plan, open cast operations are expected to 
intersect Seam 2 old UG workings by 2026. Hodgson (2010) recommended upfront dewatering from at least 4 
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boreholes three years prior to the advancement into the UG workings. A further five dewatering borehole 
positions were recommended as shown in Figure 56. Hodgson’s (2010) initial dewatering requirement for the 
first three years was estimated to a total rate of 3.85 Ml/d. 

To confirm the predicted rates, the groundwater model scenario included three dewatering boreholes in similar 
positions to Hodgson’s (2010), namely Pump-1 to Pump-3. The simulated dewatering boreholes were 
assigned in the model as constant head boundaries to the 2-seam floor elevation, so that the model calculates 
the abstractions required to maintain these water levels. 

It was assumed that upfront dewatering commences with pumping from two boreholes (Pump BH1 and Pump 
BH2) targeting both, the No. 2 and 4 Seam UG workings. Five years after commencing dewatering is then 
assumed to continue from the mine faces, Pump-BH1 and Pump BH3 (targeting the 4 Seam UG workings). 
The simulated mine inflows and dewatering volumes are provided in Figure 57 up to 2037. Compared to the 
previous simulation assuming only mine face dewatering, the early water make for the upfront (borehole) 
dewatering scenario is significantly higher at 4.7 Ml/d. As mining advances, the volumes from the dewatering 
boreholes decrease and dewatering from the mine faces increase. For treatment capacity purposes, it would 
be strategic to delay the dewatering of the underground workings as long as possible. 
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Figure 57: Hodgson (2010) dewatering borehole positions vs simulated dewatering boreholes (Delta H, 
2019) 
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Figure 58: Simulated mine inflows and upfront dewatering volumes from boreholes (Delta H, 2019) 

Post closure decant 
In order to predict the post-closure rebound of the water table and potential decant rates and locations, the 
following changes to the boundary conditions were performed: 

1. The topography of the last active cut was adjusted to reflect the post-closure topography, i.e., in the 
absence of a closure elevation model the pre-mining topography. 

2. The simulated heads at the end of LoM (2070) were assigned as starting heads for the post closure 
simulation. 

3. The recharge rate and porosity of all backfilled areas were adjusted to reflect levelled and 
rehabilitated spoils (57 mm/a recharge and 20% porosity), assuming completed rehabilitation at mine 
closure. 

A free seepage boundary was assigned to the backfilled areas to quantify potential decant. 

With the removal of the seepage boundary conditions for the last active cuts and an updated post-closure 
(pre-mining) topography, the model simulates the free re-bound of the water table in the mining areas due to 
recharge and lateral groundwater flow into previously dewatered and backfilled areas. Since the groundwater 
model cannot simulate surface run-off, it is assumed that any decanting groundwater is removed from the 
groundwater flow system at the decant point (achieved by assigning a free seepage boundary to the land 
surface of the mining areas) and does not re-infiltrate into the subsurface. This simplification neglects potential 
surface-groundwater interactions downstream of decant points but avoids an otherwise necessary and 
extremely complex coupling of the groundwater model with a separate hydrological surface run-off model. The 
closure scenario can therefore predict the likely future water table elevations within the backfilled areas and 
potential decant but cannot simulate the dynamics of surface run-off or potential free surface water bodies 
developing on backfilled mine voids. 

The post-closure model simulation was run for 100 years (or up to the year 2170) with a monthly time step 
width (total of 1200 time steps) to estimate the potential new equilibrium of water levels under changed 
hydraulic properties and recharge rates for the backfilled mining areas only. No other influences on the water 
balance due to land use or climate changes within the wider catchment were considered in the simulations. 
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The simulation results are therefore only indicative of the likely behaviour of the system under a limited set of 
changing parameters in the distant future, and do not claim to be an accurate prediction of the future. It must 
furthermore be emphasised that the groundwater flow simulations account for decant of mine influenced 
groundwater to surface only, and do not consider potential pollution plumes emanating from the backfilled 
areas and potentially reporting to nearby wetlands or surface waters. 

The total predicted post closure decant rate of around 3.71 Ml/d (1 352 917 m3/a) is made up of several 
decant locations (Figure 59), generally located at the edge of the backfilled areas next to pre-mining drainage 
courses and associated wetlands, i.e., topographic lows. The higher permeability and recharge rate of the 
backfilled areas in comparison to the surrounding undisturbed ground causes essentially an overflow of these 
areas at the interface to undisturbed ground. Since a seepage boundary condition is assigned to the backfilled 
areas, any water decanting at the edge of the backfilled areas is removed from the groundwater flow system. 
In reality, the decanting groundwater might pond at this location, form surface run-off or re-infiltrate into the 
ground. 

No post-closure topography was available at the time of report writing. Delta H assumed therefore that the 
post closure topography equals the pre-mining topography (with e.g., no final mine voids) for the pits, which is 
obviously a too optimistic assumption. Predicted decant rates should therefore be revisited once a post-
closure elevation model becomes available. 
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Figure 59: Predicted post closure decant locations and rates based on pre-mining topography (Delta 
H, 2019) 
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Model confidence 
In the absence of other internationally accepted standards, the Australian groundwater modelling guidelines 
(Barnett et al. 2012) were used to distinguish the confidence-levels (Class 1, Class 2 or Class 3 in order of 
increasing confidence) of a model. The factors used for the classification depend foremost on: 

 The available data, including their spatial and temporal coverage to fully characterise the aquifer and the 
historic groundwater behaviour; 

 The calibration procedures, including types and quality of data used as calibration targets; 

 The consistency between the calibration and predictive analysis, e.g., a steady state calibration is bound 
to produce transient predictions of low confidence and a transient prediction is expected to have a high 
level of confidence if the time frame of the predictive model is of less or similar to that of the calibration 
model (e.g., a 25-year transient calibration period would be required for a high confidence prediction over 
25 years); and 

 The level of stresses applied in predictive model in relation to the stresses included in the calibration 
(e.g., if a model was calibrated without major abstractions, simulations of significant abstractions or mine 
inflows will be of low confidence). 

While a model may fall into different classes for the various criteria (data, calibration and prediction), it should 
be classified as Class 1 if any of the criteria fall into a Class 1 classification irrespective of all other ratings. A 
class 1 or low confidence model is often used for an initial assessment of a project if insufficient data are 
available to support a full conceptualisation of the aquifer(s) and subsequently improved to higher confidence 
classes as additional data from e.g., an associated monitoring programme become available. 

In accordance with the guidelines, a classification for each of these criteria as well as an overall model 
classification that reflects their importance with regard to the model objectives (Table 44). 

Table 44: Criteria specific and overall model confidence level classification 

Criteria Confidence level 
classification Key indicators 

Data 1 Observations and measurements unavailable or sparsely distributed 
in areas of greatest interest 
Little or no useful data on river flows and stage elevations 

Calibration 1 Calibration statistics are generally reasonable but not based on 
datasets required for prediction (inflows) 
No transient calibration performed due to lack of data 

Prediction 1 Transient predictions are made when calibration is in steady state 
only. 

Overall 1 All criteria fall into a Class 1, model to be updated once more data 
become available 

 

While the model must formally be classified as a class 1 model, a low model confidence does not mean that 
the model is not fit for purpose. A class 1 (low confidence) model is for example sufficient for (Barnett et al. 
2012): 
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 Predicting long-term impacts of proposed developments in low-value aquifers; 

 Understanding groundwater flow processes under various hypothetical conditions; and 

 Provide first-pass estimates of extraction volumes and rates required for mine dewatering. 

Recommendations to improve Model Confidence 
In order to increase the formal classification of the model confidence from Class 1 to Class 2, the following 
steps should be undertaken (in decreasing priority): 

 Biennial model updates as monitoring data (mine inflows and water levels) become available; 

 Independent estimation of recharge rates for backfilled areas; and 

 Independent measurement/estimation of seepage rates for MRDs. 

4.4 Socio-economic Environment 
New Largo is located in the eMalahleni Local Municipality (ELM) and partially in the Victor Khanye Local 
Municipality (VKLM) in the jurisdictional area of Nkangala District Municipality (NDM) in Mpumalanga 
Province, South Africa (Figure 65). This section provides a summary of the social-economic environment of 
the NDM with specific focus on the Local Municipalities that will benefit from the mine. 

The population distribution on a provincial, district and local municipal level is presented in Table 45 below. 

Table 45: Geographic details of Mpumalanga, Nkangala and eMalahleni 

Geographical 
demarcation 

Population Geographical 
size 

Population 
density 
people/km² 

Number of 
households 

Average 
household 
size 

Median 
age 

Mpumalanga 
Province 

4,300,000 76,495 km² 52.8 1,332,000 3.5 23 

Nkangala 
District 

1,445 624 16,758 km² 85.5  440,000 3.4 25 

eMalahleni 
Municipality 

455 228 2,682.7km²  169.7  150 420 3 27 

eMalahleni 
Municipality 
Ward 28 

12 888 53.6km² 240/km² 3 914 N/A 26 

eMalahleni 
Municipality 
Ward 29 

19 777 230 km² 86/km² 6 254 N/A 25 

 

The median age of a population is when half of the population is older than that age, and half is younger. It is 
interesting to note how the median age of the various areas differs, with eMalahleni Municipality being 27, the 
Nkangala District 25 and the Mpumalanga Province as low as 23 years. The density in eMalahleni is also 
three times higher than that of the Mpumalanga Province. 

Most residents in the eMalahleni Local Municipality (ELM) belong to the black/african population. The 
proportion of people belonging to the black/African population group in ELM is lower than on district and 
provincial levels, with a higher proportion of people belonging to the white population group (Refer to Table 45 
below). 
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Figure 60: Demographics of Mpumalanga, Nkangala and eMalahleni 

Phola is the township in eMalahleni, directly bordering the Pit F section of the mine and falls in ward 29 of the 
ELM. The area is 6.35km² in extent and has a population of 31 885 (2011 Census). The township has a 
density of 5,000 people per square kilometre. In ward 29, there are 98.3% Black/African residents, 0.61% 
Coloured, 0.53% Whites and 0.22% Indian/Asian, while 0.26% classified themselves as other. These 
demographics include Wilge Village, where the White and Indian minority resides. Some of the Indians are the 
Mayets relocated from the Klipspruit site, and the Whites are the Ex-Kendal employees who occupy the 
houses. 

Nine of the 11 official languages are spoken in the area, with isiZulu leading with 58%. 

Age distribution 
The age structure of the delineation area is categorised into different age groups, as shown in Figure 61 
below. 

 

Figure 61: Age distribution in the three districts 

The age structure of the districts is similar, and data from the Community Survey 2016 indicates that more 
than half the population in the three districts is of economically active age, i.e. between the age of 15 and 64, 
followed by people under the age of 15. In general, less than 5% of the population is over 65 years old. The 
structure is typical of a population with a high birth rate and short life expectancy. 
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Gender 
The three areas have a similar gender distribution, with the percentage of women being slightly higher than 
men in Mpumalanga. It may indicate that some men leave the districts to seek employment elsewhere. In 
eMalahleni, the men are significantly higher than the women, which implies more work opportunities in the 
coal mining area of eMalahleni, as indicated in Figure 62 below. 

 

Figure 62: Gender distributions in the three districts 

 

Education 
Mpumalanga has a high 11% of its uneducated population compared to only 5% of residents in eMalahleni 
that have no education. Forty-six per cent (46%) of the population in eMalahleni have passed Grade 12 
compared to only 43% in Nkangala and 42% in Mpumalanga. A point of concern is that in 2019, 3,483 
eMalahleni learners enrolled for their National Senior Certificate, only 2,869 wrote the exam, and only 2,329 
learners passed the matric exam. It means that almost a third of students that entered were not successful in 
completing their Grade 12. This performance, however, is the third highest in the Nkangala District. Overall, 
eMalahleni has a total of 112 schools in its municipal district. Figure 63 below indicates the province, district, 
and municipality (Stats SA, 2016). 

 

Figure 63: Education levels in the area of impact 

The education levels for Wards 28 and 29 are very similar, although ward 29 has a slightly lower percentage 
of uneducated residents. Four per cent of the population in eMalahleni has a post-graduate degree compared 
to the 3% of Nkangala and Mpumalanga. 
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Employment 
Employment rates within an area are linked to the size of the economy and the personal income, education 
level, and skills. This section provides a brief overview of employment rates and income levels within the 
region. Labour market information relates to three groups of individuals: employed individuals, unemployed 
individuals and those who are not economically active (e.g., homemakers, retirees, full-time students who do 
not wish to work) (Africa, 2021). 

In Figure 64 below, the employment status of the affected areas can be viewed; eMalahleni has the highest 
employment rate in the three areas under discussion. It is a direct result of the mining activities in the area. 
Although both wards affected by Pit F have a 33% economically inactive population, ward 29 has a 44% 
employment rate compared to the 36% in ward 28. The higher employment rate in ward 29 is due to Eskom 
and mining employees who reside in Wilge Village. 

 

Figure 64: Employment percentage 

The Mpumalanga Province has an employment rate of 37%. The Nkangala District Municipality (NDM) has a 
higher proportion of the employed population (41%). The ELM serves as the district’s primary employment 
hub, with 49% of the population employed. eMalahleni, therefore, serves as an essential supplier of 
employment for the population in the Mpumalanga Province. 

As seen in Section 0, the high percentage of economically active people will mean a high availability of 
employment in the area. In the Republic of South Africa, the highest attained level of education is secondary 
(36%), and 23% of the RSA have completed secondary school. 

Mpumalanga has average levels of unemployment in South Africa, with 43% of the working-age population 
employed in 2015, compared to 40% nationally. The international standard is about 60%. In 2014, the median 
official monthly wage in the province was R4,200, and the median wage for domestic, informal and agriculture 
workers was R1,800. It compares well to the R4,000 at the national level for official workers and R1,500 for 
other employees. Relatively high employment and pay levels explain a high degree of immigration in 
Mpumalanga. Its population grew by 37% between 1996 and 2015, compared with a national average of 35%. 

The COVID pandemic also played a detrimental role in the economy of the country. According to the SA 
Economic Recovery Plan, with the first lockdown period of February to April 2020, it is estimated that 3 million 
South Africans lost their jobs. Of the 3 million job losses, 2 million were women amongst those groups of 
people already disadvantaged in the labour market (poor, less educated, informal workers). 
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Figure 65: District- and Local Municipality map 
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5.0 ANALYSES AND CHARACTERISATION OF ACTIVITY 
5.1 Site delineation for characterisation  
A facility has been selected as the unit activity on which the IWWMP was founded. The facilities were 
identified and delineated based on the following criteria: 

 A facility within the overall complex must display a measure of homogeneity; 

 In terms of its spatial extent a facility should be confined as far as possible to define a direct 
interaction/relationship with the receiving water environment and/or within the plant site; 

 The sum of the facilities must represent the total activity of the complex which could affect the receiving 
water body; and 

 Clear management responsibility must be assignable to a facility. 

The performance of the individual facilities is governed by a site-wide management framework that comprises 
site-wide performance objectives, associated strategies, as well as management measures. Hence, site-wide 
management requirements are aligned with facility-level management requirements and vice versa 

The entire can be delineated into seven areas (Figure 66). 

 Pit A; 

 Pit C; 

 Mini Pit D; 

 Pit E; 

 Pit F; 

 Pit G; 

 Mini Pit H; and 

 Mine Infrastructure Area (including the product coal off-loading facility). 
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Figure 66: Site delineation layout 
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5.2 Water and Waste Management 
5.2.1 Process water management  
Pit H process water management 
The water reticulation system, as contained the Pit H Water Balance Report (APPENDIX B), is described 
below. (Golder, 2020a): The associated water reticulation schematic and surface infrastructure layout is 
shown in Error! Reference source not found. and Figure 67  and entails the following: 

 The Run of Mine (ROM) coal from the Pit H opencast area is hauled by trucks and dumped at a temporary 
stockpile, with phase 1 processing occurring within the pit footprint. Phase 2 will involve permanent 
crushing, screening and stockpiling facilities located on the periphery of the pit area. The waste rock from 
the plant will be stored in-pit; 

 The mine will require two PCDs (PCD 1 and PCD 2) for polluted water storage (GN704 requirement) and 
for ensuring water supply for mining support services water demands. These dams are described briefly 
in Section 5.2. The PCD 1 (Eastern PCD) will receive runoff from the plant area and overburden stockpile 
seepage pumped from the Eastern and Western Seepage Water Collection Sumps. Water is sourced from 
PCD 1 for dust suppression demands on the haul roads. PCD 2 (Western PCD) receives the in-pit runoff 
water as well as the ground water inflows. Water is sourced from PCD 2 for dust suppression demands on 
the haul roads; 

 Four overburden stockpiles will be constructed, these are further classified as hard and soft overburden 
stockpiles. Seepage collection systems will be implemented at the unlined overburden stockpiles, with the 
system discharging into seepage collection sumps, the water will then be pumped to the PCD 1. The 
surface water runoff will be captured in evaporation paddocks located on the downslope side of the 
overburden stockpiles. The evaporation paddocks will be comprised of a cascading pond setup, with an 
approximate depth of 0.4 m. This will allow for improved evaporation rates therefore reducing the required 
PCD storage capacity for the mine; and 

 The phase 2 FX plant does not require use of water for the processing of the product. Therefore, no plant 
water demand has been included. Potable water will be sourced from boreholes on the proposed site, this 
water will be used to supply the domestic water demand (Golder, 2020a). 
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Figure 67: Water reticulation diagram (Golder, 2020a) 
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Pit H Water Storage Facilities 
Typical inflows to the storage facilities that were modelled as shown in Figure 68 are: 

 Runoff from a sub-catchment/ stockpile surface area or recharge from seepage of lined stockpiles 

 Pumping inflows from mine workings, underground dewatering by boreholes, pumping from other dams 
and; 

 Direct rainfall. 

Typical modelled outflows from a dam as shown in Figure 68 are: 

 Evaporation from the surface of the dam; 

 Seepage- this is only considered when the dams are not lined; 

 Pumped outputs from the dam to meet water requirements /support the supply drawn from other dams 
within the system; and 

 Spillage: this occurs if the dam is full and overflows. 

 

Figure 68: Typical Flows for Water Storage Facilities 

Pit H Eastern PCD (PCD 1) 
PCD 1 receives inflow from direct rainfall and runoff from the plant area. Outflows from this PCD are 
evaporation, dust suppression and spillage. The capacity of the PCD1 is 45 000 m3. The operational rule for 
dust suppression at the dam is that the water can be extracted at any time. This was done to ensure that the 
PCD remains as empty as possible. 

Pit H Western PCD (PCD 2) 
PCD 2 water is pumped from the in-pit sump (30 000 m3), there is no catchment directly contributing to this 
PCD. The Outflows from this PCD are evaporation, dust suppression and spillage. The capacity of the PCD is 
59 533 m3. The operational rule for pumping from the in-pit sump is when the PCD 2 has capacity greater than 
10% and stops when the PCD capacity is greater than 95% i.e., maximising the PCD storage capacity. The 
pumping will stop when the PCD is full, this is likely to occur most wet seasons. It is therefore important to 
ensure that the PCD water level is kept as low as possible to ensure that there is capacity available during the 
wet season, this will ensure the pit working are not impeded by flooding. The operational rule for dust 
suppression at the dam is that the water can be extracted if the PCD capacity is greater than 20 %. This was 
done to ensure that the PCD remains as empty as possible. 

 Evaporation Paddocks 
The surface water runoff from the overburden stockpiles will be captured in the cascading paddock system 
which would allow for sufficient evaporation to occur so that no spills to the environment would occur. The 
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evaporation paddocks will comprise of a series of paddocks 30 m by 10 m with a depth of 0.4 m. No water is 
pumped out of the paddock systems, the outflows will be the evaporation and spills. 

Seepage Collection Sumps 
Seepage collection systems will be implemented at the overburden stockpiles, with the system discharging 
into seepage collection sumps, the water will then be pumped to the PCD 1. 

Required Storage Capacities 
PCD 1 and 2 
The dams were sized so that it is not likely to spill more than once in 50 years.  This was considered as the 
minimum acceptable design criteria, in accordance with Government Notice 704 (GN 704) of 1999 on the 
minimum requirements for mine waste. 

The analysis determined that PCD 1 capacity of 45 000 m3 is sufficient to meet the spill criteria, with a re-use 
of 600 m3/day (Dust suppression) when water is available in the dam. Allowance of 50 m3/day has been made 
for was water i.e.  washdown water and vehicle washing water. Figure 69 shows the simulated statistical 
water volumes for the PCD 1. This figure illustrates that the GN 704 criteria has been met with no spillages 
occurring (based on the 98th Percentile result). 

The analysis determined that PCD 2 capacity of 65 000 m3 is sufficient to meet the spill criteria, with a re-use 
of 600 m3/day (Dust suppression) when water is available in the dam. Figure 70 shows the simulated 
statistical water volumes for the PCD 2. This figure illustrates that the GN 704 criteria has been met with no 
spillages occurring (based on the 98th Percentile result). 

These results are based on the in-pit storage requirements of 30 000 m3 being available from approximately 
2023 and pit dewatering rate of 10 000 m3/day. 

Table 46: PCD 1 and 2 details 

Pollution Control Dams Volume (m3) 

Eastern PCD (PCD 1) 45 000 

Western PCD (PCD 2) 65 000 
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Figure 69: Simulated statistical volumes for the PCD 1 

 

Figure 70: Simulated statistical volumes for the PCD 2 
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Figure 71: Simulated in-pit storage requirements 

Dynamic water balance for Pit H 
A dynamic water balance was developed for the mine using the GoldSim simulation software. The model 
integrated the groundwater modelling, stormwater management, dewatering strategy, mine plans, site water 
requirements and discharges for the project. The results of the analysis are shown in Figure 72. 
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Figure 72: Water balance results for Pit H.   
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The following conclusions were made from the analysis: 

 A water balance was developed for the Pit H New Largo Project. The model was applied to size the PCDs 
to comply with Regulation 704, confirm potable water supply sourced from boreholes and confirm the 
pumping capacities required; and 

 The results (PCD results shown in Table 11 from the water balance model estimated that the following 
water storage capacities will be required to maintain compliance with GN 704. 

Table 47: PCD Water Storage Facilities Characteristics 

Name Capacity (m3) Surface Area (m2) Lined/Unlined 

Eastern PCD (PCD 1) 45 000 22 500 Lined 

Western PCD (PCD 2) 65 000 32 500 Lined 

 

 A maximum pumping rate of 10 000 m3/d will be required from the pit workings to the PCD 2 to ensure 
flooding does not occur. This will ensure that the in-pit sump is managed effectively to not impede mining 
activities; and 

 The potable water requirement was derived from the number of personnel assumed to be on site. There 
will be 450 people required on site but on a 4 x 4 shift system. This means there will only be 225 people 
on site per day (half of which are present at any given time) including the night and day shifts. Based on 
this it was assumed that 225 people will need to be catered for in the domestic water demand.  Based 
on review of the Red Book (Guidelines for Human Settlement Planning and Design, CSIR) an assumption 
of 150 l/d/person was made (50 m3/day). This should account for drinking water, toilet flushes and 
showering. Based on the JMA report the borehole yields (total yield of 50 m3/d) are sufficient to meet the 
domestic water demands on site. 

5.2.2 Storm water management plan for Pit H 
It is planned that dirty water from the Mine Infrastructure Area (MIA) will flow to the Eastern Pollution Control 
Dam (illustrated in Figure 73). Dirty water from the Eastern Soft Overburden Stockpile and the Eastern Hard 
Overburden Stockpile will flow towards the Eastern Seepage Water Collection Sump, where the intercepted 
seepage water will be pumped to the Eastern Pollution Control Dam. Dirty water from the Western Soft 
Overburden Stockpile and Western Hard Overburden Stockpile will flow to the Western Seepage Water 
Collection Sump, where the intercepted seepage water will be pumped to the Western Pollution Control Dam 
(Delta BEC, 2020). 

Refer to APPENDIX F for the Technical Design Report and associated drawings.
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Figure 73: Proposed storm water management plan for Pit H (Delta BEC, 2020) 
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Figure 74: Pit H Storm water management plan for Pit H (Delta BEC, 2020) 
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Figure 75: Pit H Pollution control dam 
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The stormwater management plan is illustrated in Figure 76 below, the layout was designed with the following 
design considerations in mind (Delta BEC, 2020): 

 Dirty and clean water is conveyed separately; 

 Sub-surface water is catered for; 

 Two pollution control dams store the 50-year flood recurrence interval and stormwater volumes. 
However, the western pollution control dam will act predominantly as a storage facility for excess pit 
dewatering water, with a very limited catchment and run-off water reporting to the western pollution 
control dam; 

 Dirty water areas are bunded to ensure no spillage for the 50-year storm; and 

 Stormwater is optimised in conjunction with the site wide water balance. 

 

Figure 76: Pit H storm water Layout 

Pit H seepage Water Collection Sumps 
The Eastern Seepage Water Collection Sump collects the dirty water from the Eastern Hard and Soft 
Overburden Stockpiles, while the Western Seepage Water Collection Sump collects the dirty water from the 
Western Hard and Soft Overburden Stockpiles. The sumps are sized to spill once in 50 years. The sumps will 
also to a lesser extend act as small silt traps and minor sediment might still settle in sump which will require 

Eastern Pollution Control 
Dam 

General direction of flow 
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sporadic maintenance. Sediment should be removed during the dry season, or more frequently if occasion 
demands, so that the original capacity of the sump can be restored and is always maintained. 

Pit H silt traps 
There will be two silt traps, one located at the Eastern Pollution Control Dam and one at the Western Pollution 
Control Dam. It is assumed that the silt traps will be cleaned once a year. The sizes of the two silt traps are 
indicated in the table below. 

Table 48: Silt trap sizes (Delta BEC, 2020) 

Silt Trap Length (m) Width (m) Depth (m) Volume (m3) 

Eastern Silt Trap 20.00 5.00 3.00 300.42 

Western Silt Trap 20.00 5.00 2.36 235.63 

 

Pit H dirty water dams 
In line with the guidelines and policy for the design of stormwater drainage and stormwater management 
systems, water that results from mining activities and associated activities which produces more run-off than 
what was previously experienced, should be stored to ensure minimum alteration to the natural state of the 
environment. Table 49 summarises the total inflow volume at each pollution control dam, as well as the total 
runoff from the “clean” infrastructure being discharged into the natural environment. 

Table 49: Summary of Runoff Volumes (Delta BEC, 2020) 

Area Value Unit Value Unit 

Clean Water 14 213.07 kl/annum 1.20 m3/s 

Eastern Pollution Control Dam 431 414.60 kl/annum 12.81 m3/s 

Western Pollution Control Dam 684 372.40 kl/annum 21.13 m3/s 

 

5.2.3 Pit F process water management 
Description of Pit F water reticulation on site 
The water reticulation system is described below. The associated surface infrastructure layout and water 
reticulation schematic and is shown in Figure 77: 

 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 of the pit. It is proposed that reject stones from the crusher will be 
backfilled into the pit. Later 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. Temporary stockpiling of 
discard material will be required, the stockpile will be placed on the central area of the pit footprint up until 
2026, thereafter the temporary discard stockpile will be moved into the pit. After 2026 direct deposition into 
the pit will occur. Surface water runoff generated will be diverted to the pit workings from where it will be 
pumped to the Eastern PCD. 

 The coal washing plant will require 4 ML/d process water at start-up. The required plant demand will be 
sourced from the Eastern PCD (generated initially from boreholes then when water is available from pit 
ground water dewatering and storm water runoff).  
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 A package sewage plant will be established for domestic wastewater management. Treated wastewater 
will be discharged to the pollution control dam for reuse or the Saalklapspruit-Saalboomspruit if acceptable 
chemical and microbiological quality is achieved; 

 Borehole water will be used for potable water at the start-up phase and for operational purposes; 

 The mine will require two PCDs (Eastern and Western PCD) for polluted water storage (GN704 
requirement) and for ensuring water supply for mining support services water demands. These dams are 
described briefly in Section 8.3.1: 

 The Western PCD will receive runoff from the proposed Plant area and ROM stockpile. The Temporary 
Stockpile and Hard Overburden Stockpile Paddock’s overflow will also report to the Western PCD (any 
spills from the evaporation paddocks will be captured in this PCD); and 

 The Eastern PCD receives the in-pit runoff water as well as the ground water inflows. Water is sourced 
from Eastern PCD to meet the plant demand as well as dust suppression demands on the haul roads. 

 Two overburden stockpiles will be constructed, these are further classified as hard and soft overburden 
stockpiles. The Hard Overburden Stockpile is considered a dirty water generating catchment and as such, 
the surface water runoff will be captured in evaporation paddocks, any spills occurring from this system 
will be diverted to the Western PCD. The Soft Overburden Stockpile is considered a clean water generating 
catchment, the surface water runoff generated will also be captured in an evaporation paddock system 
with spills being diverted to the receiving environment.  Seepage collection systems will be implemented 
at the unlined Hard Overburden Stockpile, with the system discharging into seepage collection sumps, the 
water will then be pumped to the Western PCD. The surface water runoff will be captured in evaporation 
paddocks located on the downslope side of the overburden stockpiles. The evaporation paddocks will be 
comprised of a cascading pond setup, with an approximate depth of 0.4 m. This will allow for improved 
evaporation rates therefore reducing the required PCD storage capacity for the mine; and 

 The Topsoil Stockpile is considered a clean water generating catchment. Evaporation paddocks will be 
implemented to capture the surface water runoff, with any spills from the system being released to the 
receiving environment. 
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Figure 77: Water reticulation diagram for Pit F 

Pit F Water Storage Facilities 
Typical inflows to the storage facilities that were modelled as shown in Figure 78 are: 

 Runoff from a sub-catchment/ stockpile surface area or recharge from seepage of lined stockpiles; 

 Pumping inflows from mine workings, underground dewatering by boreholes, pumping from other dams 
and; 

 Direct rainfall. 

Typical modelled outflows from a dam as shown in Figure 78 are: 

 Evaporation from the surface of the dam; 

 Seepage- this is only considered when the dams are not lined; 

 Pumped outputs from the dam to meet water requirements /support the supply drawn from other dams 
within the system; and 

 Spillage: this occurs if the dam is full and overflows. 
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Figure 78: Typical flows for water storage facilities for Pit F 

Pit F Open Cast Pit 
Pit F is a mini-pit operation which receives groundwater influx, recharge from heaped spoils, levelled spoils, 
rehabilitated spoils and runoff from the workings area and ramps. 

Water that is generated in the pit is collected in an in-pit sump. The water from the in-pit sump is pumped to the 
Eastern PCD. The pits were modelled according to the inflows and outflows as shown in Figure 79. 

The following assumptions will be made when modelling the pits; 

 Pre-stripping will occur six months ahead of mining with runoff coefficient of 0.12; 

 Spoils will be levelled within two years of mining; 

 Rehabilitation will occur within three years of spoils levelling; 

 Access ramps will be included during the active mining phase; 

 Spoils storage was determined for LOM strip using the seam floor contours; 

 The following average recharge percentage of MAP were assumed per soil cover: 

− Spoils: 20% of MAP; 

− Levelled spoils: 20% of MAP; and 

− Rehabilitated spoils: 12% of MAP. 

Details of the open cast pit is given in Table 53. The mine plans for the pits are presented in 
Figure 9 and the seam floor contours are presented in Figure 80. 

Table 50: Open Cast Pit F 

Pit Name Size (ha) Final Void (m3) Life of Mine 

Pit F 524 60 018 960 2022 to 2038 
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Figure 79: Typical opencast pit water balance diagram 

 

Figure 80: Pit F Seam floor contours 
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There is a low point in the seam floor in the south east and north west of the pit boundary, water is expected to 
pool in these areas. The decant point of the pit is located in the south eastern corner at an elevation of 1532.54 
mamsl. The average groundwater inflows for the LOM were 3.9 L/s and 92 L/s (338 m3/d and 797 m3/d) for the 
low and high flows (JMA Consulting (2012)). A value of 3.9 L/s (338 m3/d) was utilised in the modelling. 

The storage available in the pit over the LOM was estimated using the seam floor contours and the mine plan. 
The storage volumes in the spoils calculated for the pit is presented in Figure 81. The storage capacity was 
calculated assuming a 25% spoils porosity. 

 

Figure 81: Spoils in-pit storage volume for Pit F over the LOM 

Pit F Overburden and Topsoil Stockpile 
Two Overburden Stockpiles, a Topsoil Stockpile and a Temporary Discard Stockpile will be developed during 
the LOM, the stockpiles details are shown in Table 5. The following assumptions were made regarding the 
stockpiles: 

 The side slope runoff was assumed to have a runoff coefficient between 10-15%; and 

 The seepage was assumed to be 15% of the MAP. 

Table 51: Overburden stockpile footprint areas 

Stockpile Footprint Area (m2) 

Hard Overburden Stockpile 44 918 

Soft Overburden Stockpile 86 710 

Topsoil Stockpile 105 585 

Temporary Discard Stockpile 35 200 

 

Pit F Plant 
The coal washing plant will require 4 ML/d process water at start-up. The demand will the reduce to 1 ML/d with 
the 3 ML/d being circulated in the system. The required plant demand will be sourced from PCDs (generated 
initially from boreholes then when water is available from pit ground water dewatering and storm water runoff). 
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Pit F Water Requirements 
The water requirements used for the site are described below: 

 Water will be sourced from the PCDs to supply the dust suppression requirements. An assumption of 5 mm 
of dust suppression water will be sufficient to meet the dust suppression requirements. This is based on 
the assumption that dust suppression is required during non-rain days i.e., the dust suppression 
requirements will reduce during the wet season. The haul roads were measured from the developed site 
layout drawings. The total calculated haul road area was found to be 240 360 m2 (12 km of haul road). 
This equates to approximately 1200 m3/d required for dust suppression; and 

 The potable water requirement was derived from the number of personnel assumed to be on site. There 
will be 300 people required on site.  Based on review of the Red Book (Guidelines for Human 
Settlement Planning and Design, CSIR) an assumption of 225 l/d/person was made (68 m3/day). This 
should account for drinking water, toilet flushes and showering. This water will be supplied by boreholes 
located on site. 

Required Storage Capacities for Eastern and Western PCDs for Pit F 
The dams were sized so that it is not likely to spill more than once in 50 years. This was considered as the 
minimum acceptable design criteria, in accordance with Government Notice 704 (GN 704) of 1999 on the 
minimum requirements for mine waste. 

The analysis determined that Western PCD capacity of 20 000 m3 (Details of the PCD are shown in Table 52) 
is sufficient to meet the spill criteria, with a re-use of 600 m3/day (Dust suppression) when water is available in 
the dam. Figure 82 shows the simulated statistical water volumes for the Western PCD. This figure illustrates 
that the GN 704 criteria has been met with no spillages occurring. 

The analysis determined that Eastern PCD capacity of 280 000 m3 (Details of the PCD are shown in Table 52 
is sufficient to meet the spill criteria, with a re-use of 1200 m3/day (Dust suppression) when water is available in 
the dam. Figure 83 shows the simulated statistical water volumes for the Eastern PCD. This figure illustrates 
that the GN 704 criteria has been met with no spillages occurring. This required capacity of 280 000 m3, will 
result in an expansive dam as liners will be required. The required capacity was further investigated by 
implementing water treatment, this will be in the form of modular treatment plants. Various water treatment plant 
capacities were run in the model to determine the reduction in required storage capacity. Figure 84 shows the 
result of this investigation, with a water treatment plant capacity of 10 ML/d, the Eastern PCD capacity reduced 
from 280 ML to 160 ML. These results are based on the in-pit storage requirements of 15 000 m3 being available 
from approximately 2023 and pit dewatering rate of 20 000 m3/day. 
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Figure 82: Simulated Pit F Western PCD volumes 

  

 

Figure 83: Simulated Pit F Eastern PCD volumes with no water treatment considered 
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Figure 84: Required Pit F Eastern PCD Capacity with varying water treatment plant capacities 

 

 

Figure 85: Simulated Pit F Eastern PCD volumes with water treatment considered and staggered PCD 
capacity 
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Table 52: Pit F Western and Eastern PCD details 

Pollution Control Dams Volume (m3) 

Western PCD 20 000 

Eastern PCD- No water treatment considered 280 000 

Eastern PCD- Water treatment considered (8 
ML/d capacity) 

160 000  

 

Evaporation Paddocks 
The basis of the overburden stockpile evaporation paddocks sizing was that the surface water runoff would be 
captured in the cascading paddock system which would allow for sufficient evaporation to occur so that no spills 
to the environment would occur (release to the receiving environment is acceptable for the clean water systems 
i.e., Soft Overburden Stockpile and Topsoil Stockpile). Seepage and spills from the Hard Overburden Stockpile 
Evaporation Paddocks will report to the Western PCD. The evaporation paddocks will comprise a series of 
paddocks 30 m by 10 m with a depth of 0.4 m. 

Pit F Water Balance Results 
A dynamic water balance for Pit F was developed for the mine using the GoldSim simulation software. The 
model integrated the groundwater modelling, stormwater management, dewatering strategy, mine plans, site 
water requirements and discharges for the project. The results of the analysis are shown in Figure 86. 
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Figure 86: Pit F Water balance results 
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5.2.4 Groundwater management 
The licensee is authorised to abstract a total of 4 871 760 m3 per annum from groundwater and may 
discharge 26 069 195 m3 per annum of wastewater in a manner which may detrimentally impact on the water 
resource into pollution control facilities. The Licensee may also pump from underground 4 572 500 m3 per 
annum of water for the efficient continuation of activities and the safety of people. 

The total calculated groundwater inflow rates range from 4079 – 5315 m3/day (48 L/s – 63 L/s) (LOM Version 
7) and 4526 – 5703 (53 L/s – 67 L/s) (LOM Version 6) over time and for the entire New Largo pit extends while 
Pit H is operational. The increased mine footprint of these periods is from 35,478,255 m2 to 46,545,818 m2 

(2045-2054) for LOM Version 7 of the mine plan and from 41,043,530 m2 to 51,718,097 m2 for LOM Version 6 
(Golder, 2020f). 

Results indicate that high inflows occur initially, but within 180 days (approximately 6 months), the inflows are 
below 10 L/s for the low inflow scenario and below 20 L/s for the high inflow scenario. After 9 years the inflows 
drop to 2.5 L/s and 6.1 L/s for the low and high inflow scenarios (refer to Figure 55). 

Average pit inflows for the full 9 years were 3.9 L/s and 9.2 L/s for the low and high inflow scenarios. These 
values were compared to the results from the JMA consulting (2012) report by assuming that Pit H is one tenth 
of the area of all the pits that were modelled. In addition, an analytical model based on the equation from Marinelli 
and Nicoli (2000) was used for comparison. Table 40 shows that the predicted model inflows are at the low and 
high end of expected inflows modelled by JMA consulting (2012) and the analytical method. 

Pit H Groundwater Management 
Pit H is a mini-pit operation which receives groundwater influx, recharge from heaped spoils, levelled spoils, 
rehabilitated spoils and runoff from the workings area and ramps. 

Water that is generated in the pit is collected in an in-pit sump. The water from the in-pit sump is pumped to 
the PCD 2. The solids are settled out at silt traps at the PCD 2. 

The following assumptions will be made when modelling the pits; 

 Pre-stripping will occur six months ahead of mining with runoff coefficient of 0.12; 

 Spoils will be levelled within two years of mining; 

 Rehabilitation will occur within three years of spoils levelling; 

 Access ramps will be included during the active mining phase; 

 Spoils storage was determined for LOM strip using the seam floor contours; 

 The following average recharge percentage of MAP were assumed per soil cover: 

− Spoils: 20% of MAP; 

− Levelled spoils: 20% of MAP; and 

− Rehabilitated spoils: 12% of MAP. 

Details of the open cast pit is given in Table 4. The mine plans for the pits are presented in 
Figure 9 and the floor contours are presented in  Figure 88. 
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Table 53: Open Cast Pit H 

Pit Name Size (ha) Final Void (m3) Life of Mine 

Pit H 330 2 030 000 2021 to 2032 

 

There is a low point in the seam floor in the east and west of the pit boundary, water is expected to pool in 
these areas. The decant point of the pit is located in the north western corner at an elevation of 1539.78 
mamsl. The average groundwater inflows for the LOM were 3.9 L/s and 92 L/s (338 m3/d and 797 m3/d) for the 
low and high flows (JMA Consulting (2012)). A value of 3.9 L/s (338 m3/d) was utilised in the modelling. 

The storage available in the pit over the LOM was estimated using the seam floor contours and the mine plan. 
The storage volumes in the spoils calculated for the pit is presented in Figure 13. The storage capacity was 
calculated assuming a 25% spoils porosity. 

 

Figure 87: Spoils in-pit storage volume available over the LOM 

Mine wide post closure water management 
As mining progresses more and more water must be dealt with but, due to the topography of the surface and 
coals seam floor there is limited space for storage, so water treatment has to increase. Delta H (2019) 
updated the New Largo Coal groundwater model to assess and estimate mine inflows for groundwater 
recharge over opencast and backfilled spoils. Based on the simulated groundwater model, the proposed 4 Ml 
mobile plant will not be able to carry the dewatering volumes (Figure 56) during operations from 2026 
onwards. The LoM plan intersects the old UG Seam No.2 and Seam No. 4 workings from 2026, which is 
expected to generate higher groundwater ingress. The existing water studies undertaken for the New Largo 
mine area for the period 2006 to 2012, and updated in 2019, have provided a comprehensive understanding 
of the surface water and groundwater regimes. The prediction of the volume of groundwater ingress into the 
opencast areas has been updated according to the new mine plan. Recommendations for water handling and 
water management have been made to minimise impacts of water on the mining operation and of the mine on 
the environment. 

The groundwater model was applied to assess the water treatment requirements post closure. The model was 
run from January 2072 to December 2100 for 50 realisations. The start volume in the workings in January 
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2072 was taken as the simulated average volume at the end of the simulations of the operational phase of the 
mine.  There will be one decant point in each of the pits post closure as shown in Figure 23. The volume of 
water that can be stored in the pits at the decant levels was estimated from the floor contours and using a 
porosity of the spoils of 20%. The calculated decant elevations and water volumes at decant are given in 
Table 13. 

Table 54: Decant elevations, start volumes and volume stored at decant in the pits 

Pit Decant Elevation (mamsl) Start Volume (million m3) Volume at decant (million m3) 

A 1540.3 6.83 6.83 

CED 1516.2 0.43 12.11 

F 1518.7 0.48 1.52 

G 1551.0 0.45 0.89 

 

The assumptions made in simulating the post closure water management requirements were: 

 The site has been rehabilitated to a free draining surface with the runoff returning to the environment; 

 The Balancing Dam and WTP remain to treat the excess mine water; and 

 Boreholes are installed in each pit to pump the excess water to the Balancing Dam for treatment and 
discharge to the seepage zones. 

The simulation results showed that the following will be required: 

 The borehole in Pit A must abstract 4000 m3/d; 

 The borehole in Pit DE must abstract 5000 m3/d; 

 The borehole in Pit F must abstract 2000 m3/d; 

 The borehole in Pit G must abstract 1000 m3/d; and 

 The WTP must treat 12000 m3/d. 
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Figure 88: Location of decant points in the New Largo pits post closure 
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Pit F Groundwater management 
The potential impacts of the proposed opencast mining activities at New Largo Colliery on groundwater during 
operations, include, but are not limited to, impacts to groundwater dependent ecosystems (wetlands) in the 
project area, and changes in local groundwater levels and groundwater quality. 

Based on the proposed change in the mine schedule and infrastructure layout it is our opinion that mining of Pit 
F will result in lowered water levels which might affect external groundwater users during the life of mine. If the 
supply to groundwater users is reduced, supplementation to replace lost supply may be necessary. 

Mitigation must include: 

 Prevent the accumulation of excess water in open voids. Pump excess water from pit to the Pollution 
Control Dams/Balancing dams. All dirty water at New Largo will be treated from commissioning of the 
project at the WTP; 

 Identify all groundwater users that can be affected by the cone of dewatering (500m around all mining 
activities). Include these boreholes in the active monitoring system. Proven decrease in groundwater 
quantities will be supplemented by an external source; 

 Monitor groundwater levels in all pits and surrounding external user's boreholes;  

 Calculate loss in catchment reserve and release water in all sub-catchments to make up for the loss in 
individual stream base flow; and 

 Handle all excess water as part of the operational phase water balance. No surface decant will take 
place due to pro-active pump and treat. Monitor ground water around the WTP and associated 
infrastructure for potential impacts on ground water. 

The following are recommended: 

 A hydrocensus should be carried out to identify external groundwater users in the vicinity of Pit F within 
the first two years of mining activities at Pit F; 

 Boreholes for groundwater quality and levels at Pit F should be drilled within the first two years of mining 
activities at Pit F; and 

 The groundwater model should be updated within the first two years of mining at Pit F to assess the 
impacts of mining activities at Pit F on groundwater level, including baseflow loss and impacts on water 
supply for Truter’s Farm. The groundwater model should also be updated whenever there are changes to 
the mine plan. 

5.2.5 Waste management 
Golder conducted a geochemical classification and assessment in 2019 for the entire New Largo mine, as part 
of the BFS, which are discussed in detail below. A waste assessment was conducted to inform the barrier 
design of the Pit H PCD. 

Mine wide discard Material Waste Classification and Assessment 
In-pit disposal of discard is already authorised in the New Largo integrated WUL and the following section 
elaborates on the waste classification applicable to the entire New Largo mine after which the Pit H waste 
classification is discussed. 

Based on the latest mine schedule and coal specifications from Eskom for Kusile Power Station, reduced 
volumes (74 Mt) of discard material will be generated. The quality of the discard material generated from the 
coal plant is expected to be similar to the discard material generated from the laboratory scale pilot plant. The 
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validity of the assumption that the coal discard material sample tested for the 2012 feasibility assessment will 
be representative of the final discard material that will be produced, needs to be confirmed with a subsequent 
discard material characterisation assessment (Golder, 2019c). 

On this basis it is reasonable to assume that the New Largo Discard material will be Type 3 waste, similar to 
the coal materials assessment for the preliminary waste assessment. The New Largo plant discard materials 
are classified as non-hazardous, albeit high acidity and SO42- concentrations (8 550 mg/l as CaCO3, and 7 
200 mg/l respectively) measured in the Seam 4 discard batch leach test (Day 14). 

Notwithstanding, the preliminary waste assessment for the discard material, there is insufficient information to 
carry out a compliant waste assessment on New Largo discard materials for the following reasons: 

 Total concentration (TC) data is not available for discard materials, and is incomplete for coal materials; 

 Leachable concentration (LC) data is not available from a 1:20 ASLP test on discard material. Peroxide 
leach results at a 1:100 solid to peroxide lixiviant with incomplete data is available for coal materials. The 
available kinetic LC data for raw coal, product and discard materials has a very limited parameter set 
(pH, acidity, alkalinity, Fe2+, and SO42) from metallurgical and kinetic test work (CSIR, 2009 and AATC 
after CSIR 2012), which is insufficient for the purpose of waste assessment; 

 Due to the limited discard LC data, the discard material waste type was assumed to be similar to the coal 
material for the purposes of the engineering design of the small discard dump, and peroxide leach data 
for coal material was used, although this was incomplete for several constituents; and 

 The TC and LC data are for coal seams, and not for discard material which often poses a higher 
environmental risk than run of mine coal. 

Based on the available data from New Largo and Golder’s experience with Highveld coal discard, it is likely 
that New Largo discard will be Type 3, but this must be demonstrated once sufficient data is available. The 
lack of total and leachable concentrations for a wide range of chemical constituents for New Largo discard 
material is identified as an information gap.  It is recommended that representative New Largo discard 
material be generated and characterised for each seam to confirm the Type 3 waste type that has been 
assumed (based on New Largo coal material assessment). The test work should include flammability tests, 
aquatic toxicity testing, acid base accounting, mineralogy, total elemental analysis, leach test according to the 
prescribed Australian Standard Leach Procedure (ASLP) methodology (at 1:20 solid to liquid extraction ratio). 

 Preliminary waste classification and type (based on peroxide leach results): 

 The sludge waste streams, and combined sludge produced by the plant has been classified as 
hazard rating of 2 according to DWAF (1996) and based on major chemical constituents (Golder, 
2012); 

 Coal classified non-hazardous (preliminary classification) based on the low leachable concentrations 
(peroxide leach results) for Seam2/4 coal, for major metals and metalloids. Non-hazardous 
classification assumed for New Largo discard materials; 

 Coal and discard materials are assessed as Type 3 waste based on As; Ba; Ca; Cu; Ni; and Pb 
exceeding TCT 1 thresholds, and TDS; As, Cd; Cr; Mn; Ni; Pb; and SO42-exceeding LCT 0 
thresholds; and 

 Based on the available data from New Largo and Golder’s experience with Highveld coal discard, it is 
likely that New Largo discard will be Type 3. 
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De-stoning plant reject material associated with Pit H 
An analogue sample of reject material after air separation was collected from Klipfontein in July 2020. 
Klipfontein was selected because: 

 The same seams are mined; 

 Coal is upgraded using a De-stoning Plant, as proposed for New Largo; and 

 It is situated adjacent to Pit H. 

Leach Characteristics 
The results of short-term leach testing by Synthetic Precipitation Leaching Procedure (SPLP) (Table 55) show 
that: 

 The SPLP results for the De-stoning Plant reject material sampled indicated circum-neutral pH 
(pH=7.64); 

 Low TDS (290 mg/l) was recorded with sulphate, alkalinity, Ca, Mg, K, Na and Si contributing to the TDS 
value and are as a result of ARD and weathering products; 

 Trace elements (>0.01 mg/L) include Ba, Co, Mo, Mn, Ni, Sr and Zn and ranged from 0.003 mg/l to 
0.62 mg/L; 

 The following exceedances for the catchment Water Quality Planning Limits (WQPL) were observed from 
the SPLP results: 
 TDS, EC, nitrate, sulphate and calcium for Wilge River (MU22). 

 The following exceedances for DWAF (1996) guidelines were observed from the SPLP results: 
 Cl, Al and Hg concentrations exceeded aquatic guidelines; 
 Ca exceeded domestic guidelines only; and 
 Mn exceeded domestic, livestock and aquatic guidelines. 

Table 55: Deionised water leach (deionised water leach 1:5) for De-stoning Plant reject material 
(Golder, 2020d) 

Chemical 
Constituent Unit Blank KWF-

Discard 

Water 
Quality 

Planning 
Limits 

(WQPLs 

DWAF (1996) Water Quality Standards 

Wilge 
River 

(MU22) 
Domestic Livestock Irrigation Aquatic 

Ecosystems 

pH 
 

5.77 7.64 6.5-8.4 6-9 ng 6.5-8.4 ng 

TDS mg/l <30 290 260 450 1000 ng ng 

EC mS/m 1.25 44 40 45 ng 40 ng 

M Alk. mg/l 
CaC
O3 

<3.5 113 120 ng ng ng ng 

F- mg/l <0.1 0.18 0.75 1 2 2 0.75 

Cl- mg/l 0.52 0.84 20 100 1500 100 0.0002 

NO2- mg/l <0.2 <0.2  6 100 5 0.5 

NO3- mg/l <0.3 0.63 0.5     

NO3- as N mg/l <0.1 0.14      
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Chemical 
Constituent Unit Blank KWF-

Discard 

Water 
Quality 

Planning 
Limits 

(WQPLs 

DWAF (1996) Water Quality Standards 

Wilge 
River 

(MU22) 
Domestic Livestock Irrigation Aquatic 

Ecosystems 

PO43- mg/l <0.8 <0.8 0.025     

SO42- mg/l <0.3 119.5 70 200 1000 ng ng 

Al mg/l 0.00122 0.012 0.02 0.15 5 5 0.005 

As mg/l <0.001 0.0012  0.01 1 0.1 0.01 

B mg/l 0.00185 0.090 0.5     

Ba mg/l <0.001 0.31      

Ca mg/l 0.15 69 32 32 1000 ng ng 

Cd mg/l <0.0001 <0.0001      

Co mg/l <0.001 0.038  ng 1 0.05 ng 

Cr mg/l <0.001 <0.001      

Cu mg/l <0.001 <0.001  1 0.5 0.2 0.0008* 

Fe mg/l 0.0011 0.0044 0.1 0.1 10 5 ng 

Hg mg/l <0.0001 0.00011  0.001 1 ng 0.00004 

K mg/l 0.004 3.2 10 50 ng ng ng 

Mg mg/l 0.056 12 20 30 500 ng ng 

Mn mg/l <0.001 0.58 0.02 0.05 10 0.02 0.18 

Mo mg/l <0.001 0.019  ng 0.01 0.01 ng 

Na mg/l 0.078 2.4 30     

Ni mg/l <0.001 0.072  ng 1 0.2 ng 

Pb mg/l <0.001 <0.001  0.01 0.1 0.2 0.0005* 

Sb mg/l <0.001 <0.001      

Se mg/l <0.001 0.0024  0.02 0.05 0.02 0.002 

Si mg/l 0.050 2.0  100 2000 70 ng 

Sr mg/l 0.0010 0.75      

U mg/l <0.0001 0.00038  0.07 ng 0.01 ng 

Zn mg/l <0.001 0.040  3 20 1 0.002 

 

The leachable and total chemical constituents for the reject material from the De-stoning Plant and the NAG 
leach results for the spoils (conservative results for Pit H coal and carbonaceous material) are compared to 
LCT and TCT, respectively in Table 13 and Table 14 (Golder, 2020d). 

The following can be concluded from the average concentrations calculated for the reject material: 

 Reject material from De-stoning Plant: 

 Ni concentration marginally exceeded LCT0 with all other elements LC ≤ LCT0. 
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It should be noted that the deionised leach was conducted for 1:5 solid to liquid ratio for impact 
assessment purposes. This implies higher concentrations recorded compared to result for 1:20 S:L 
test. 

 TCT0 < TC ≤ TCT1 for As, Ba and Pb. 

 The reject material from the De-stoning Plant is assessed as Type 3 waste. 

 Pit H coal and carbonaceous material: 

  LCT0 < LC ≤ LCT1 for As, Cr, Mn, Ni, Pb and SO4 2- 

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); and 

 TCT0 < TC ≤ TCT1 for As, Ba, Cu, F and Pb. 

 The Pit H coal and carbonaceous material (which represent the spoils) are assessed as Type 3 waste. 
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Table 56: Summary of leach results for De-stoning Plant reject material and New Largo in-pit coal spoils, carbonaceous interburden (JMA, 2009) compared 
to Leachable Concentration Thresholds 

Chemical 
Constituent Unit 

GN R.635 levels of thresholds for leachable 
concentrations 

Coal Seam 
1 

Coal Seam 
4A 

Coal Seam 
2 (WT) Carbonaceous Shale De-stoning Plant reject 

material * 

LCT0 LGW B13 
35-37 

LGW B9 
14-15 

LGW B6 
13-15 

LGW B13 
35-37 

LGW B9 14-
15 

LGW B6 
13-15 

LGW B13 
26-28 

LGW B13 37-
38 

Analogue sample July 
2020 

Data source (No. Samples) NAG peroxide  Deionised water leach 
(1:5 S:L) 

pH s.u ng 2.92 ng ng 2.3 2.3 2.2 3.6 2.6 7.64 

TDS mg/ℓ 1 000 12 500 25 000 100 000 344 599 342 193 778 290 

As mg/ℓ 0.01 0.5 1 4 0.053 0.11 0.14 0.023 0.019 0.0012 

B mg/ℓ 0.5 25 50 200 0.19 0.12 0.10 0.084 0.092 0.090 

Ba mg/ℓ 0.7 35 70 280 0.57 0.21 1.31 0.92 0.17 0.31 

Cd mg/ℓ 0.003 0.15 0.3 1.2 <0.0001 0.0011 <0.0001 <0.0001 <0.0001 <0.0001 

Co mg/ℓ 0.5 25 50 200 0.030 0.124 0.065 0.15 0.15 0.038 

Cr mg/ℓ 0.05 2.5 5 20 0.14 0.10 0.19 0.12 0.11 <0.001 

Cr(VI) mg/ℓ 0.05 2.5 5 20  NA NA  

Cu mg/ℓ 2 100 200 800 0.18 0.20 0.47 0.39 0.20 <0.001 

Hg mg/ℓ 0.006 0.3 0.6 2.4 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00004 

Mn mg/ℓ 0.5 25 50 200 0.7 0.2 2.5 1.1 1.9 0.18 

Mo mg/ℓ 0.07 3.5 7 28 0.014 0.020 0.014 0.019 0.010 0.019 

Ni mg/ℓ 0.07 3.5 7 28 0.17 0.32 0.39 0.27 1.3 0.072 

Pb mg/ℓ 0.01 0.5 1 4 0.064 0.037 0.24 0.027 0.035 <0.001 

Sb mg/ℓ 0.02 1 2 8 0.0025 0.0044 0.0263 0.0017 0.0033 <0.001 
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Chemical 
Constituent Unit 

GN R.635 levels of thresholds for leachable 
concentrations 

Coal Seam 
1 

Coal Seam 
4A 

Coal Seam 
2 (WT) Carbonaceous Shale De-stoning Plant reject 

material * 

LCT0 LGW B13 
35-37 

LGW B9 
14-15 

LGW B6 
13-15 

LGW B13 
35-37 

LGW B9 14-
15 

LGW B6 
13-15 

LGW B13 
26-28 

LGW B13 37-
38 

Analogue sample July 
2020 

Se mg/ℓ 0.01 0.5 1 4 0.0063 0.0001 <0.001 <0.0001 <0.0001 0.0024 

V mg/ℓ 0.2 10 20 80 0.08 0.16 0.09 0.14 0.10 <0.001 

Zn mg/ℓ 5 250 500 2000 0.26 0.75 0.26 1.4 0.47 0.040 

F- mg/ℓ 1.5 75 150 600 NA  0.18 

Cl- mg/ℓ 300 15000 30000 120000 NA 0.52 

NO3 -as N mg/ℓ 11 550 1100 4400 NA 0.14 

SO42- mg/ℓ 250 12500 25000 100000 151 447 39 33 561 120 
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Table 57: Summary of total concentrations for De-stoning Plant reject material and New Largo pit coal spoils, carbonaceous interburden (JMA, 2009) 
compared to Total Concentration Thresholds 

Chemical 
Unit 

GN R.635 levels of thresholds 
for total concentrations Seam 4A Seam 2(WT) Seam 1 Carbonaceous Shale De-stoning Plant 

reject material 

Constituents TCT0 TCT1 TCT2 In-pit spoils 
(N=1) 

In-pit spoils 
(N=1) 

Pit 
Floor(N=1) 

LGWB13_26-
28m 

LGWB13_35
-37m 

Klipfontein analogue 
sample July 2020 

As mg/kg 5.8 500 2000 10 28 15 4.5 3 25 

B mg/kg 150 15000 60000 NA 28 

Ba mg/kg 62.5 6250 25000 788 1244 587 914 532 238 

Cd mg/kg 7.5 260 1040 NA 0.24 

Co mg/kg 50 5000 20000 164 25 13 26 5 22 

Cr mg/kg 46000 800000 N/A 153 136 341 119 183 43 

Cu mg/kg 16 19500 78000 19 35 15 33 13 11 

F mg/kg 100 10000 40000 1027 1837 1440 2222 1841 NA 

Hg mg/kg 0.93 160 640 NA 0.097 

Mn mg/kg 1000 25000 100000 34 291 91 372 64 564 

Mo mg/kg 40 1000 4000 1.0 1 1 1 1 7.24 

Ni mg/kg 91 10600 42400 108 100 41 48 22 39.7 

Pb mg/kg 20 1900 7600 25 55 17 31 36 24 

Sb mg/kg 10 75 300 NA 0.67 

Se mg/kg 10 50 200 NA 0.05 

V mg/kg 150 2680 10720 208 90 126 173 106 25 

Zn mg/kg 240 160000 640000 166 40 33 155 36 68 
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Waste Classification for Pit H and Pit F  
The following classification is concluded for residue material associated with the New Largo Project (Golder, 
2020d): 

 There is no material change in the geochemical impact of Pit D as a result of the proposed changes in 
mining schedule or mine plan; 

 The mineral residue assessment for Pit H reject material (generated by the De-stoning Plant) was based 
on static geochemical characterisation results for an analogue sample collected from Klipfontein De-
stoning Plant; 

 The Sulphide S of De-stoning Plant material is 3.6% and the neutralisation potential due to dolomite and 
calcite minerals is moderate (31 kg CaCO3/ton), resulting in the material being strongly acid-generating 
(net neutralisation potential of -83 kg CaCO3/ton); and 

 The previous JMA (2011) prediction of pit water quality is deemed relevant for Pit H pit (decant) water 
quality, and the post closure pit water quality with backfilling of De-stoning Plant reject material was 
predicted to be acid rock drainage: pH 2.5 to 4.5 and TDS 2400 to 6800 mg/L, which is compatible with 
the feed water quality used as input to the water treatment model, although the high case is slightly 
worse than the feed water quality. 

The Pit H spoils and reject material from the De-stoning Plant   are assessed as Type 3 waste and hence the 
PCD will require a class C barrier. 

The following classification is concluded for the discard material for Pit F: 

 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); and 

 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. The Pit F discard is assessed as Type 3 waste 
(TCT0 < TC < TCT1 and LCT0 < LC < LCT1). The Pit F PCDs will require a Class C barrier design or similar. 

The following are the likely characteristics of Pit F 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; and 

 The materials are likely to be Type 3 waste due to leachable concentrations of at least one constituent 
exceeding the respective leachable threshold. 
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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. 

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. 

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. 

5.3 Operational Management 
5.3.1 Organisational structure 
The organisational structure of New Largo is depicted in the figure below. 

 

Figure 89: Generic organogram of New Largo 

5.3.2 Resources and Competencies 
Certain functions will be provided by New Largo’s Centralised Services, while others will be outsourced. 
Where necessary, New Largo will ensure that permanently employed contractors within its core business will 
comply with the legislative requirements pertaining to labour relations. The human resources development 
strategy incorporates several key focus areas. These include (New Largo Coal SLP, 2011): 

 Talent management; 

 Performance management; 

 Competency-based career development, including learnerships, the Thermal Coal bursary scheme and 
graduate trainee programmes; 

 Adult-based education and training (ABET); and 

 Empowerment group capacity-building. 
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5.3.3 Education and Training 
New Largo Coal intends making a contribution to the economic, social and educational well-being of its host 
communities. This will include local business development and providing opportunities for workers from 
disadvantaged backgrounds. All human resources matters in this plan reflect divisional statistics and plans as 
well as those of the proposed New Largo Coal. These include (New Largo Coal SLP, 2011): 

 Literacy levels; 

 Hard to fill vacancies; 

 Career progression and mentorship plans; 

 Internship and bursary allocation; 

 Employment equity; 

 Plans to meet the Mining Charter requirements; and 

 New Largo Coal will fully subscribe to the principles of the Mining Charter and the undertaking by Anglo 
American regarding the empowerment and employment of HDSAs to achieve the required targets. 

Skills development plan 
New Largo will comply with the requirements of the Skills Development Act, which includes the submission of 
a Workplace Skills Plan and an Annual Training Report as per the Sector Education and Training Authority’s 
requirements. The payment of levies and the claiming of grants will be conducted in accordance with the 
provisions of the Mining Qualifications Authority (MQA). 

New Largo will appoint a dedicated skills development facilitator within six months of the commencement of 
operations. This facilitator will administer the development and submission of the Workplace Skills Plan and 
Annual Training Report to the MQA (New Largo Coal SLP, 2011). 

Learnerships 

The five-year plan for learnerships at New Largo will be submitted once operations commence. The objective 
of this plan will be to maintain the availability of competent technical people on the operation to avoid the 
future possibility of shortages of essential skills. 

Coaching and mentoring for employees 

As per the Mining Charter’s requirements, New Largo investigated further opportunities to enhance 
mentorship programmes. A refresher programme will allow for the better matching and closer monitoring of 
mentor-mentee relationships. Employees are also provided with the opportunity to be mentored as part of the 
talent management and personal development planning processes, with specific focus on HDSAs and 
particular emphasis on the development of women (New Largo Coal SLP, 2011). 

Employees are afforded the opportunity to participate in mentoring relationships with an individual they feel 
could add value to their growth and development. This occurs particularly at the following levels: 

 All graduates brought into the organisation are assigned ‘buddy’ and technical mentors who provide 
support and guidance in the early stages of their careers; 

 Middle to senior management – aimed at employees in Bands 5 and 6; 

 Senior leadership – aimed at Band 4 and above; and 

 Executive leadership – aimed at members of the mine executive committee. 
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The effectiveness of the mentoring relationship is monitored through career development plans and the use of 
external coaches that provides support and guidance to employees at different levels of the organisation. 

Emphasis is placed on developing and coaching senior-skilled employees to progress to first-line supervisors. 
The focus is specifically on HDSA employees to ensure sufficient numbers of future leaders for the demands 
created by the growth of the company. 

Bursaries and internships 

A well-established bursary scheme exists which aims to develop suitable students who – once they have 
completed their studies – are afforded professional career opportunities within the organisation. 

The aim is to attract bursars in the areas that surround the operations and a number of drives have been 
launched to improve marks in mathematics and science among local learners. In addition, the scheme is open 
to the general public, as well as the children and relatives of employees. 

Well-established training and development programmes exist for all graduates in the different disciplines and 
are reviewed annually and updated where necessary. Programmes allow for continuous monitoring and 
evaluation to ensure that trainees get the best exposure available. The company encourages trainees to take 
ownership of their development and has processes in place to allow for further studies where required. 

5.3.4 Internal and external communication 
Internal communication will take place accordance with the communication procedure that will be 
implemented on site. 

The need for effective and transparent communication with external parties is recognised in the EMP. A public 
and community communication and liaison strategy will therefore be developed and implemented. 
Recommendations were made to establish an Environmental Monitoring Committee as a platform between 
the mine and the community regarding environmental matters. 

5.3.5 Awareness raising 
The following commitments in terms of environmental awareness raising was captured in the EMP and will be 
implemented on site: 

 All workers, suppliers and service providers will attend induction training covering key environmental 
risks, protection of the natural environment, prohibited activities and areas, key environmental rules 
and the potential dangers and repercussions of not complying with these rules. Records of all 
individuals attending an induction session will be kept as evidentiary support for auditing purposes; and 

 An ongoing environmental awareness programme will be developed and implanted. The program will 
involve regular communication of environmental management and protection measures by means of 
newsletters, posters, meetings and/or other suitable means. Records to be kept of activities undertaken, 
including copies of the material and evidence of where and when these were displayed / distributed 
(Jones & Wagener, 2012). 

5.4 Monitoring and control 
5.4.1 Surface water monitoring for the main mine 
Monitoring points and frequency 
WUL condition 3.1.1 in Appendix IV requires that the following surface water monitoring points (Table 58) be 
sampled on a monthly basis. The surface water monitoring points in relation to the mining area are depicted in 
Figure 90. It should be noted that New Largo has a standalone monitoring programme, and the monitoring 
localities will change as mining progresses. 
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Table 58: Surface water monitoring points for the main mine  

Monitoring 
point 

number 
Description Coordinate 

NL1 On the Wilge River at a bridge crossing on the 
R555. This represents the upstream monitoring 
point for this sub- catchment, as it will not be 
impacted by any of the New Largo Open Cast Mine 
Activities. 

26° 2' 40.570" S 28° 52' 5.910" E 

NL2 On a tributary of the Wilge River. 26° 2' 5.530" S 28° 53' 1.390" E 

NL3 On a tributary of the Wilge River. 26° 0' 7.490" S 28° 53' 8.300" E 

NL4 On the Klipfonteinspruit (a tributary of the Wilge 
River). 

25° 56' 54.380" S 28° 56' 10.360" E 

NL5 On the Klipfonteinspruit, downstream of NL4. 25° 56' 26.920" S 28° 53' 58.810" E 

NL6 On the Klipfonteinspruit, downstream of NL5 and 
upstream of the confluence of the Klipfonteinspruit 
with the Wilge River. 

25° 53' 20.540" S 28° 51' 59.080" E 

NL7 On a tributary of the Wilge, downstream of NL22. 25° 54' 0.680" S 28° 54' 35.060" E 

NL8 On a tributary of the Wilge River, downstream of 
NL7 and upstream of its confluence with the Wilge 
River. 

25° 52' 42.240" S 28° 52' 11.500" E 

NL9 On the Wilge River. 25° 50' 38.000" S 28° 52' 18.800" E 

NLS10 On the Saalklapspruit, downstream of NL9. 26° 0' 34.780" S 29° 1' 26.870" E 

NLS11 On the Saalklapspruit, downstream of NLS10. 25° 58' 3.540" S 29° 1' 37.060" E 

NLS12 On the eastern boundary of the mine on a tributary 
of the Saalklapspruit, downstream of NLS20. 

25° 57' 31.140" S 28° 59' 20.040" E 

NLS13 On the Grootspruit, a tributary of the Saalklapspruit. 25° 54' 31.930" S 29° 3' 55.150" E 

NLS14 On a tributary of the Saalklapspruit. 25° 53' 59.350" S 29° 0' 55.620" E 

NLS15 On a tributary of the Saalklapspruit. 25° 53' 18.310" S 29° 0' 38.810" E 

NLS16 On a tributary of the Saalklapspruit. 25° 52' 39.070" S 29° 0' 7.990" E 
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Monitoring 
point 

number 
Description Coordinate 

NLS17 On the Saalboomspruit. 25° 51' 31.580" S 28° 58' 12.530" E 

NLS18 On a tributary of the Saalklapspruit downstream of 
all the mining activities and upstream of the 
confluence with the tributary on which NLS17 is 
located. 

25° 50' 6.680" S 28° 59' 28.570" E 

NLS19 On a tributary of the Saalklapspruit above the 
Klipspruit Mine Discharge. 

26° 1' 4.360" S 29° 0' 23.540" E 

NLS20 On a tributary of the Saalklapspruit, downstream of 
the Vlakfontein Mine. 

25° 58' 49.220" S 28° 59' 28.750" E 

NL21 On the western boundary of the mine and monitors 
surface water discharge into the Holfonteinspruit, a 
tributary of Klipfonteinspruit. 

25° 58' 32.040" S 28° 55' 35.120" E 

NL22 On a tributary of the Wilge River, upstream of NL7. 25° 54' 6.710" S 28° 56' 13.790" E 
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Figure 90: Surface water monitoring points as per WUL 
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Variables 
Condition 3.1.4 in Appendix IV reads as follows: ”The following variables (constituents) must be included in 
the surface monitoring programme:” 

Table 59: Variables listed under condition 3.1.4 in WUL 

Variable Unit 

pH  

EC in mS/m 

Total Dissolved Solids in mg/l 

Alkalinity in mg/l 

Ammonia (as N) in mg/l 

Nitrate (as N) in mg/l 

Chloride (as Cl)  in mg/l 

Sulphate (as SO4) in mg/l 

Sodium (as Na) in mg/l 

Potassium (as K) in mg/l 

Calcium (as Ca) in mg/l 

Magnesium (as Mg) in mg/l 

Aluminium (as Al) in mg/l 

Iron (as Fe) in mg/l 

Manganese (as Mn) in mg/l 

Zinc (as Zn) in mg/l 

Fluoride (as F) in mg/l 

 

Pit H proposed surface water monitoring plan 
Monitoring points 
The surface water monitoring points relevant to Pit H are depicted in Table 60. It should be noted that New 
Largo has a standalone monitoring programme. Pit H monitoring points will be included in the mine wide 
monitoring programme. 
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Table 60: Surface water monitoring points for Pit H 

Monitoring 
point 

number 
Description Coordinate 

NL1 On the Wilge River at a bridge crossing on the 
R555. This represents the upstream monitoring 
point for this sub- catchment, as it will not be 
impacted by any of the New Largo Open Cast Mine 
Activities. 

26° 2' 40.570" S 28° 52' 5.910" E 

NL2 On a tributary of the Wilge River. 26° 2' 5.530" S 28° 53' 1.390" E 

Instream 
Dam 1 

Farm dam on a tributary of the Wilge River 
downstream of Pit H. 

26° 2' 34.5" S 28° 54' 40.3" E 

Instream 
dam 4 

Farm dam on a tributary of the Wilge River 
upstream of Pit H. 

26° 2' 50.4" S 28° 56' 6.0" E 
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Figure 91: Surface water monitoring points for Pit H 
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5.4.2 Mine wide groundwater monitoring 
Monitoring points and frequency 
WUL condition 3.2.1 requires that the following (Table 61) boreholes be monitored on a quarterly basis. The 
localities of the boreholes in relation to the mine are depicted in Figure 92. It should be noted that New Largo 
has a standalone monitoring programme, and the monitoring localities will change as mining progresses. 

Table 61: WUL Table 6: Groundwater monitoring points 

Borehole Number Latitude Longitude 

LGW - B1 25° 53' 9.596" S 28° 58' 19.559" E 

LGW - B2 25° 53' 40.367" S 28° 58' 15.133" E 

LGW - B3 25° 54' 1.241" S 28° 57' 2.734" E 

LGW - B4 25° 55' 59.415" S 28° 56' 35.480" E 

LGW - B5 25° 57' 27.049" S 28° 56' 24.008" E 

LGW - B6 25° 58' 53.598" S 28° 54' 45.635" E 

LGW - B7 25° 54' 26.198" S 28° 57' 4.017" E 

LGW - B8 26° 0' 57.073" S 28° 59' 32.992" E 

LGW - B9 25° 59' 41.036" S 28° 59' 27.927" E 

LGW - B10 25° 59' 19.362" S 28° 59' 22.859" E 

LGW - B11 25° 54' 57.917" S 28° 57' 14.856" E 

LGW - B12 25° 57' 40.674" S 28° 59' 2.846" E 

LGW - B13 25° 58' 44.252" S 28° 56' 11.781" E 

LGW - B14 25° 59' 44.399" S 28° 56' 12.145" E 

LGW - B15 25° 57' 1.286" S 28° 58' 32.480" E 

LGW - B16 25° 55' 28.487" S 28° 59' 27.659" E 

BN - 2 26° 1' 56.793" S 28° 59' 0.527" E 

ED - 3 25° 53' 58.519" S 28° 57' 24.543" E 

ED -6 25° 53' 7.192" S 28° 58' 29.115" E 

HFN - 3 26° 2' 35.434" S 28° 55' 45.032" E 

HFN - 5 26° 1' 14.031" S 28° 56' 32.390" E 

HFN - 6 26° 1' 41.604" S 28° 58' 25.025" E 

HFN - 7 25° 54' 39.236" S 28° 57' 27.180" E 
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Borehole Number Latitude Longitude 

HFN - 60 26° 2' 35.434" S 28° 55' 45.032" E 

HZ - 1 25° 54' 39.258" S 28° 59' 47.220" E 

HZ - 3 25° 53' 19.932" S 28° 58' 55.776" E 

HZ - 5 25° 54' 21.313" S 28° 58' 27.123" E 

KF - 13 25° 59' 2.580" S 28° 56' 39.372" E 

KF - 18 25° 59' 47.256" S 28° 55' 5.448" E 

KF - 19 25° 59' 42.180" S 28° 54' 41.616" E 

KF -6 25° 59' 44.232" S 28° 57' 5.328" E 

LGW - B17 25° 54' 51.867" S 28° 59' 53.676" E 

LGW - B18 25° 54' 0.427" S 28° 59' 37.977" E 

LGW - B19 25° 53' 25.753" S 28° 59' 7.981" E 

LGW - B20 25° 54' 21.249" S 28° 58' 34.453" E 

LGW - B21 25° 55' 28.833" S 28° 58' 3.356" E 

LGW - B22 25° 56' 18.543" S 28° 57' 38.796" E 

LGW - B23 25° 57' 13.652" S 28° 57' 28.030" E 

LGW -B24 25° 57' 42.294" S 28° 56' 34.532" E 

LGW -B25 25° 58' 52.334" S 28° 57' 16.023" E 

LGW - B26 25° 58' 58.366" S 28° 55' 29.745" E 

LGW - B27 25° 59' 13.381" S 28° 55' 33.475" E 

LGW - B28 26° 0' 39.586" S 28° 55' 29.034" E 

KF - 7 25° 59' 47.076" S 28° 56' 43.872" E 

KN - 4 25° 55' 27.624" S 28° 57' 1.656" E 

KN - 5 25° 56' 20.022" S 28° 59' 3.612" E 

KN - 12 25° 56' 23.536" S 28° 57' 0.303" E 

KN - 14 25° 55' 24.766" S 28° 57' 45.102" E 

KN - 20 25° 56' 47.472" S 28° 57' 59.976" E 

KN - 24 25° 57' 34.969" S 28° 57' 33.091" E 
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Borehole Number Latitude Longitude 

KN - 34 25° 57' 18.756" S 28° 55' 49.620" E 

NSW - 7 26° 1' 48.885" S 28° 57' 46.383" E 

NSW - 9 26° 1' 29.470" S 28° 54' 52.305" E 

NSW - 10 26° 1' 31.384" S 28° 56' 46.398" E 

RP - 4 25° 56' 32.856" S 28° 58' 33.600" E 

VN - 1 25° 59' 21.082" S 28° 59' 2.185" E 

VN - 6 25° 57' 40.932" S 28° 58' 44.580" E 

VN - 8 25° 58' 0.336" S 28° 58' 33.924" E 

VN - 11 25° 58' 48.720" S 28° 59' 17.844" E 

VN - 14 25° 58' 52.251" S 28° 58' 12.683" E 
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Figure 92: Monitoring boreholes as per WUL 
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Variables 
Condition 3.2.19 in Appendix IV requires that the following variables (constituents) be included in the 
groundwater monitoring programme: 

Table 62: Variables listed in condition 3.2.19 of WUL 

Variable Unit 

pH  

EC in mS/m 

Total Dissolved Solids in mg/l 

Alkalinity in mg/l 

Ammonia (as N) in mg/l 

Nitrate (as N) in mg/l 

Chloride (as Cl)  in mg/l 

Sulphate (as SO4) in mg/l 

Sodium (as Na) in mg/l 

Potassium (as K) in mg/l 

Calcium (as Ca) in mg/l 

Magnesium (as Mg) in mg/l 

Aluminium (as Al) in mg/l 

Iron (as Fe) in mg/l 

Manganese (as Mn) in mg/l 

Zinc (as Zn) in mg/l 

Fluoride (as F) in mg/l 

 

Pit H proposed groundwater monitoring plan 
It should be noted that New Largo has a standalone monitoring programme, and the monitoring localities will 
change as mining progresses. 

The localities of the boreholes in relation to Pit H are depicted in the table below and in Figure 93. 

Table 63: Groundwater monitoring points for Pit H 

Borehole Number Latitude Longitude 

HFN - 3 26° 2' 35.434" S 28° 55' 45.032" E 
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Borehole Number Latitude Longitude 

HFN - 5 26° 1' 14.031" S 28° 56' 32.390" E 

NSW - 9 26° 1' 29.470" S 28° 54' 52.305" E 

NSW - 10 26° 1' 31.384" S 28° 56' 46.398" E 
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Figure 93: Groundwater monitoring points for Pit H 
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5.4.3 Biomonitoring 
Appendix III condition 5.2 states that “A comprehensive and appropriate environmental assessment and 
monitoring programme (including bio-monitoring) to determine the impact, change, deterioration and 
improvement of the aquatic system associated with the activities listed under condition 1.1 as well as 
compliance to these water use licence conditions must be developed and submitted to the Provincial Head for 
written approval before commencement and must subsequently be implemented as directed.” 

New Largo undertakes bi-annual biomonitoring surveys.  In addition, the following monitoring requirement is 
proposed: 

 A detailed wetland rehabilitation and monitoring plan for the MRA should be developed, that will 
complement the overall wetland mitigation strategy for the MRA; 

 Develop a biodiversity monitoring programme to address the following: 

 Status of wetlands within the mining right area and those that could be affected due to changes in 
stream flow associated with mining; 

 Monitor the status of the 100 m buffer zone around these sensitive habitats in the northern portion of 
the mining right area; 

 Check for the occurrence of plants and animals requiring relocation prior to topsoil stripping and mining; 

 Produce a biodiversity monitoring report and make the report, including a non-technical summary 
available to I&APs, communities and competent authorities; 

 Compare the findings in the annual report to that of the previous year; 

 Revise the biodiversity action plan based on the findings of the biodiversity monitoring results; and 

 Implement corrective action where required. 

5.4.4 Waste monitoring 
New Largo will develop and implement a waste inventory that contains records and monitors the types of 
waste produced, the volumes, and management measure (i.e., recycled or disposal). 

Waste disposal handling area / salvage yard 
All waste, both general and hazardous, will be collected from the point of generation and stored within the 
waste disposal handling area/salvage yard. The domestic/general waste will be separated and sorted into 
colour coded bins, from where it will be removed by a contractor for recycling, recovery, and disposal. 
Hazardous waste, (such as used oils, lubricants, and grease) will be stored in drums or other suitable 
containers and removed by a contractor for recycling, recovery or to a licensed hazardous waste disposal 
facility (Golder, 2020b). 

General waste will include general office waste such as paper and other degradable materials, which will be 
sorted for recycling and the remainder will be disposed of off-site at a licensed facility. 

Hazardous waste to be managed includes oily wastes from the servicing areas, plant and workshops, 
petroleum products, used cleaning materials and other materials used in the plant and workshops areas, light 
bulbs (including fluorescent tubes which are regarded as hazardous) and electronic waste. This waste will be 
removed by an appropriate licensed waste company for recycling, recovery, and off-site disposal. 

The Salvage yard will be located in the Plant area. It will consist of a concrete floor and the sides will be 
bunded to avoid contamination of the environment. 
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Sewage treatment plant 
A sewage treatment plant will be required to treat sewage from the offices, workshops and change house. The 
sewage plant will be located on the western side of the New Largo plant area. The sewage plant will be a 
biological filter treatment plant and will adequately cater for the approximately 700 employees during the 
mine’s operational phase. The effluent water will be treated at the WTP, while sewage sludge will be removed 
at intervals by a contractor and disposed of at a licensed waste disposal facility. 

Waste tyre storage area 
Used tyres will be stored in a waste tyre storage area located towards the eastern side of the New Largo plant 
area. Where required, second-hand tyres will be used in road demarcation. The waste tyre storage area 
should be designed and managed according to the Waste Tyre Regulations, 2017 and the area will not 
exceed 30 000 m2. 

Wash bays 
There will be two wash bays on site, for the cleaning of vehicles, equipment, and machinery (LDV wash bay 
and EMV wash bay). They are located adjacent to each other on the eastern side of the New Largo plant 
area. Dirty water from the water bays will be collected in silt traps and transported to a pollution control dam. 
Oil traps will be provided to capture hydrocarbons. Contaminated silt from the wash bay silt traps will be 
removed for off-site disposal at an appropriate licensed disposal facility. 

Silt traps 
Silt traps will be located at the plant area wherever dirty and/or polluted water may be generated. These areas 
include coal stockpiles, wash bays, the waste disposal handling area (salvage yard) and internal coal 
conveyors. The silt traps will collect all dirty water from an area, from where it will be piped via an underground 
pipe system to the closest pollution control dam. Silt traps will be cleaned when required and as per a specific 
procedure that will be developed as one of a number of detailed environmental management procedures. 

Waste from water treatment plant 
During Phase 1 a temporary mobile Water Treatment Plant (WTP) will be provided at New Largo in close 
proximity to the future permanent WTP. The WTP will treat water from old underground mine workings in the 
area and dirty water generated at the mine to potable standards. The unused portion of the water will be 
discharged to streams in terms of a water use authorisation. The water that is to be treated will be abstracted 
from three boreholes in the vicinity of the site. 

Waste handling facilities have been provided in close proximity to the WTP for the gypsum and brine 
generated from the treatment process in the form of a 100m x 100m bunded concrete slab and a 5Ml plastic 
lined dam, respectively.  There are two alternatives available for the disposal of gypsum; the first is to use the 
gypsum as part of the backfill in the pit and the second is for the appointed Water Treatment Plant Contractor 
to dispose it in a licensed off-site waste handling facility. There is also potential for gypsum to be used as part 
of the rehabilitation process to reduce water infiltration. Gypsum will still be produced post closure and at this 
stage the gypsum will again be removed from site unless approvals for other management measures have 
been obtained (Golder, 2020b). 

Construction and building rubble stockpiles 
Various buildings and structures currently exist throughout the proposed mining area. These structures will 
need to be demolished before mining can take place. The rubble and building waste will be stockpiled and will 
either be re-used, or it will be disposed of into the mine pit. The existing R545 road will also be demolished, 
and the rubble will be stockpiled on site before being re-used or being disposed of into the mine pit. 

General and hazardous waste will be separated into different stockpiles. 
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There are currently no fixed locations for the positions of the stockpiles. Suitable positions for the stockpiles 
will be sought, which are outside of the 1:100-year flood line, more than 500 m away from any wetland and 
outside of any critical biodiversity areas (Golder, 2020b). 

Used oils 
All used oil generated shall be pumped into storage tanks and at all times take into account the protection of 
the environment and the risk of pollution and contamination. An oil balance survey should be done and kept 
up to date, on a bi-annual basis. Under no circumstances may any oil be released directly onto the ground, 
water or into the environment. When transporting containers, care shall be exercised at all times, to prevent 
pollution and/or contamination. All used oil shall be held in designated storage tanks for the safe collection 
and disposal of the used oil by an authorised and permitted contractor and taken to an authorised, permitted, 
recycling site. 

The design, construction and operation of all equipment and facilities required for the effective collection, 
containment, control, and disposal of used oil shall at all times comply with the current legislation. Suitable 
spillage kits and absorbent materials shall be available at all times for the containment, clearing and clean-up 
of any spills. Spillage training should be documented and kept on record. All safety, health and environment 
requirements shall be considered and adhered too. In the event of a spillage the incident shall be reported 
immediately, to ensure prompt action (Golder, 2020b). 

Attention shall be given to the risk of fire, contamination and pollution and the use of correct personal 
protective equipment. Monitoring systems should be introduced to record oil volumes used, recycled, and/or 
disposed of. 

Used grease, degreasers, and solvents 
This includes used grease drums still containing residue of grease, all current, obsolete, old, or redundant 
solvents or degreasers that may still be in stock. 

All redundant and old or obsolete degreasers and solvents shall be placed in sealed drums and sent to the 
Scrap Yard area allocated for disposal. Divisions must identify a collection area, at the Scrap Yard, with a 
cement floor and bund walls where they must store the old grease drums and used oil drums. This 
arrangement is implemented to prevent double handling and associated possible spillages. 

No redundant, old, or obsolete degreasers and solvents shall be poured into sewerage systems or washed 
into storm water drain systems. Only an authorised and permitted waste removal contractor shall remove all 
redundant or old degreasers and solvents from the Hazardous Waste Collection Site to a permitted waste 
disposal site. All redundant, old degreasers and solvents shall be stored separately from other streams, to 
prevent chemical reaction, toxic fumes and gases contamination and pollution of the environment. 

All quantities of redundant, old degreasers and solvents disposed of shall be recorded and form an integral 
part of the oil balance survey. 

PCB (Polychlorinated Biphenyl Waste) 
This includes PCBs that were used as the cooling and dielectric fluid in high voltage transformers and power 
factor correction equipment (capacitors). Mixtures of PCBs were commonly used because of their insulating 
and fire-resistant properties. 

Any leaks or spillages of the PCB-containing oil onto surrounding concrete, soil, and other materials, as well 
as capacitors and transformers will be regarded as PCB contaminated waste. Only an authorised and 
permitted hazardous waste removal contractor shall be allowed to remove this type of hazardous waste to a 
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hazardous waste disposal site. The containers for the collection, containment and disposal of PCB’s shall be 
kept separate at all times. 

All safety, health and environmental impacts shall be considered and adhered to by all employees at all times. 
An effective monitoring system shall be implemented and maintained to measure the quantities generated and 
disposed of, records to be kept of collection for disposal and Safe Disposal Certificates must be obtained and 
kept on file. 

Hazardous waste 
Solid hazardous waste matter will include batteries (wet and dry cell batteries), contaminated soil, medical 
waste - (softs), contaminated medical waste (bandages, sharps, etc), expired medicines (pills, powders etc.), 
lighting waste (including fluorescent tubes), hydrocarbon contaminated waste (including used oily waste rags), 
all used aerosol cans (spray paint, furniture polish etc.), empty drums (Solvents, degreasers, electrical 
cleaners and oil drums), used mobile machine and vehicle filters, contaminated Personal Protective 
Equipment, electronic waste, ink and toner cartridges. This waste will be handled, stored and disposed of 
according to legal requirements. 

5.5 Risk Assessment/ Best Practice assessment 
The Department of Water and Sanitation (DWS) adopts a risk-based approach to identifying water and waste 
management issues. Risk management forms one of the principles of integrated water resource management. 
The level of management intervention and regulatory control is based on the level of threat that a pollution 
source poses to the receiving water resource. The risk-based approach therefore assists in identifying those 
threats. High to medium level risks have been used as a basis to inform the Integrated Water and Waste 
Management (IWWMP) action plan for New Largo. 

Methodology 
The methodology used in the risk assessment can be summarised as follows: 

 Conduct a risk assessment to quantify all possible risks that are applicable to the proposed water uses 
associated with New Largo; 

 Develop corrective and/or mitigation measures for the remaining high and significant risks; 

 Identify initial residual risks; 

 Assess the initial residual risks and devise measures to correct and /or mitigate these risks to ensure the 
successful long-term performance and sustainability of the measures; 

 Derive a suite of probable residual risks that require dedicated attention during closure planning; and 

 Develop an action plan to document al the required mitigation measures that the mine will have to 
implement in order to reduce or ultimately avoid adverse impacts on the environment. 

It is envisioned that the residual risks will progressively improve during the annual updates of the IWWMP, as 
illustrated in Figure 94. 
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Figure 94: Key Components and Process of Risk Determination 

The detailed risk assessment matrix used is tabulated in Table 64 and the outcome of the risks that were 
identified, based on the current understanding of the site and the specialist studies can be found in Table 65. 
This table represents the annual update of the New Largo site wide risk assessment and will be updated on 
an annual basis as part of the IWWMP update. 
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Table 64: New Largo risk assessment matrix 

Consequence Type 1 - Insignificant 2 - Minor 3 - Moderate 4 - High 5 - Major 

Schedule Less than 1% impact on overall 
project timeline 

May result in overall project timeline 
overrun equal to or more than 1% 
and less than 3% 

May result in overall project timeline 
overrun of equal to or more than 3% 
and less than 10% 

May result in overall project timeline 
overrun of equal to or more than 
10% and less than 30% 

May result in overall project 
timeline overrun of 30% or more 

Cost Less than 1% impact on the 
overall budget of the project 

May result in overall project budget 
overrun equal to or more than 1% 
and less than 3% 

May result in overall project budget 
overrun of equal to or more than 3% 
and less than 10% 

May result in overall project budget 
overrun of equal to or more than 
10% and less than 30% 

May result in overall project 
budget overrun of 30% or more 

Quality and Technical Integrity No significant impact on quality of 
deliverables or effect on 
production 

Quality issues that can be 
addressed prior to handover or 
could affect production by more 
than 1% and less than 3% 

Quality issues that can be addressed 
during ramp-up or could affect 
production by more than 3% and less 
than 10% 

Quality issues that require 
significant intervention to maintain 
performance or could affect 
production by more than 10% and 
less than 30% 

Quality issues that require 
significant intervention to achieve 
performance or could affect 
production by 30% or more 

Safety First aid case Medical treatment case Lost time injury Permanent disability or single 
fatality 

Numerous permanent disabilities 
or multiple fatalities 

Occupational Health Exposure to health hazard 
resulting in temporary discomfort 

Exposure to health hazard resulting 
in symptoms requiring medical 
intervention and full recovery (no 
lost time) 

Exposure to health hazards/ agents 
(over the OEL) resulting in reversible 
impact on health (with lost time) or 
permanent change with no disability or 
loss of quality of life 

Exposure to health hazards/ agents 
(significantly over the OEL) resulting 
in irreversible impact on health with 
loss of quality of life or single fatality 

Exposure to health hazards/ 
agents (significantly over the 
OEL) resulting in irreversible 
impact on health with loss of 
quality of life of a numerous 
group/population or multiple 
fatalities 

Environment Lasting days or less; affecting 
small area (metres); receiving 
environment highly altered with no 
sensitive habitats and no 
biodiversity value (e.g., urban / 
industrial areas). 

Lasting weeks; affecting limited 
area (hundreds of metres); 
receiving environment altered with 
little natural habitat and low 
biodiversity value 

Lasting months; affected extended 
area (kilometers); receiving 
environment comprising largely natural 
habitat and moderate biodiversity value 

Lasting years; affecting area on 
sub-basin scale; receiving 
environment classified as having 
sensitive natural habitat with high 
biodiversity value 

Permanent impact; affecting area 
on a whole basin or regional 
scale; receiving environment 
classified as highly sensitive 
natural habitat with very high 
biodiversity value   

Legal & Regulatory Technical non-compliance. No 
warning received; no regulatory 
reporting required 

Breach of regulatory requirements; 
report/involvement of authority. 
Attracts administrative fine 

Minor breach of law; 
report/investigation by authority. 
Attracts compensation/ penalties/ 
enforcement action 

Breach of the law; may attract 
criminal prosecution, penalties/ 
enforcement action. Individual 
licence temporarily revoked 

Significant breach of the law. 
Individual or company lawsuits; 
permit to operate substantially 
modified or withdrawn 

Social / Communities Minor disturbance of culture/ 
social structures 

Some impacts on local population, 
mostly repairable. Single 
stakeholder complaint in reporting 
period 

Ongoing social issues. Isolated 
complaints from community members/ 
stakeholders 

Significant social impacts. 
Organized community protests 
threatening continuity of operations 

Major widespread social impacts. 
Community reaction affecting 
business continuity. “License to 
operate” under jeopardy 

Reputation Minor impact; awareness/ concern 
from specific individuals 

Limited impact; concern/ complaints 
from certain groups/ organizations 
(e.g., NGOs) period 

Local impact; public concern/ adverse 
publicity localised within neighboring 
communities 

Suspected reputational damage; 
local/ regional public concern and 
reactions 

Noticeable reputational damage; 
national/ international public 
attention and repercussions 
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Consequence Type 1 - Insignificant 2 - Minor 3 - Moderate 4 - High 5 - Major 

  

PROBABILITY RISK LEVEL 

5 - Almost Certain 
     >90% 

90% and higher likelihood 
of occurring 

11  
(Medium) 

16  
(Significant) 

20  
(Significant) 

23  
(High) 

25  
(High) 

4 - Likely 
     30%-90% 

Between 30% and less 
than 90% likelihood of 
occurring 

7  
(Medium) 

12  
(Medium) 

17  
(Significant) 

21  
(High) 

24  
(High) 

3 - Possible 
     10%-30% 

Between 10% and less 
than 30% likelihood of 
occurring 

4  
(Low) 

8  
(Medium) 

13  
(Significant) 

18  
(Significant) 

22  
(High) 

2 - Unlikely 
    3%-10% 

Between 3% and less 
than 10% likelihood of 
occurring 

2  
(Low) 

5  
(Low) 

9  
(Medium) 

14  
(Significant) 

19  
(Significant) 

1 - Rare 
     <3% 

Less than 3% likelihood of 
occurring 

1  
(Low) 

3  
(Low) 

6  
(Medium) 

10  
(Medium) 

15  
(Significant) 

              

Risk Rating Risk Level Guidelines for Risk Matrix 

21 to 25 High A high risk exists that management’s objectives may not be achieved.  Appropriate mitigation strategy to be devised immediately. 

13 to 20 Significant A significant risk exists that management’s objectives may not be achieved.  Appropriate mitigation strategy to be devised as soon as possible. 

6 to 12 Medium A moderate risk exists that management’s objectives may not be achieved.  Appropriate mitigation strategy to be devised as part of the normal management process. 

1 to5 Low A low risk exists that management’s objectives may not be achieved.  Monitor risk, no further mitigation required. 
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Table 65: New Largo site wide risk assessment for 2021 update 

No  Risk Name Risk Description Causes Consequences Existing Controls Impact on: 
Probability of 
Occurrence 

Before Mitigation 

Impact of 
Risk 

Before 
Mitigation 

Risk Rating 
Before 

Mitigation 
Mitigation Action 

1 Surface Water Water 
management - 
cumulative 
impact 

RQOs have now been 
set for the downstream 
EWR4 monitoring 
location. In the 
absence of a well-
maintained water 
balance and monitoring 
system, uncontrolled 
discharge of mine 
water could occur. 
Such discharge from 
New Largo could 
contribute to the 
cumulative impact on 
the Olifants River 
catchment area in 
terms of water quality 

Low confidence 
water balance; 
potential lack of 
adequate 
treatment 
capacity; other 
drivers of change 
in the catchment. 
Inadequate storm 
water 
infrastructure and 
monitoring or 
failure to 
implement storm 
water designs as 
planned for life of 
mine. 

Environmental Can only control 
the New Largo 
discharge quality 
as authorised in the 
WUL and not any 
other contributing 
cumulative sources 
of impact. 
Implementation of 
clean and dirty 
water separation 

Environment 2 2 5 (Low) 1. Ensure that water 
balances are 
updated/calibrated on a 
regular basis. 
2. Pro-actively monitor 
changes in the water make 
and quality to ensure that 
water treatment plant 
upgrades are initiated on 
time (identify key 
indicators);  
3.  Ensure adequate 
resources (people, skills 
and capital) are planned.  
4. Proposed environmental 
discharges to the receiving 
environment can help 
DWS to meet the EWR 
requirements. The project 
can have a net positive 
effect on the already 
impacted catchment of the 
Saalklapspruit. 
5. NL will need to 
demonstrate that their 
discharge meets the 
requirements that will be 
set for NL so that the RQO 
standards at the point of 
discharge, are achieved at 
the site downstream of the  
mine, to show that they are 
not contributing to 
cumulative impacts on 
water quality in the 
catchment and are not 
reducing the flow.  
6. Implement storm water 
designs as planned and 
ongoing monitoring and 
maintenance of systems 



November 2021 21465149-348665-18 

 

 
 

 208 
 

No  Risk Name Risk Description Causes Consequences Existing Controls Impact on: 
Probability of 
Occurrence 

Before Mitigation 

Impact of 
Risk 

Before 
Mitigation 

Risk Rating 
Before 

Mitigation 
Mitigation Action 

2 Surface Water Upstream water 
quality 

Multiple point and 
diffuse sources of 
contamination of water 
resource from other 
role players in both 
affected/ receiving 
catchments 

Upstream 
contaminated 
discharges 
Unauthorised 
mining/ other 
activities from 
other water users 
Failure of other 
upstream water 
users to 
implement 
mitigation 
measures 

Poor water quality abstracted 
from the instream dams for 
supply to New Largo - Pit H 
Potential upfront treatment of 
water required to meet user 
requirements 

Upstream 
monitoring and 
data capturing 

Environment / 
Environmental 
Cost 

4 2 12 
(Medium) 

1. Implement monitoring of 
upstream water resource. 
2. Notify regulator of any 
water quality concerns. 
3. Determine upfront 
whether water treatment 
will be required and make 
adequate provisions for 
this. 
4. Implementation of a 
Proposed Catchment 
Management Framework  

3 Surface Water Sand mining in 
close proximity 
of the 
Honingkrantz 
Pan and other 
wetland systems 
by third party not 
regulated by an 
authorisation by 
DWS 

Environmental and 
financial liability due to 
impacts from illegal 
mining and related 
activities may fall under 
New Largo. (WUL 9.11 
under Appendix III) 

Sand mining 
without a required 
water use licence 
currently 
occurring 

Non-compliance in terms of 
the current authorised WUL 
(04/B20G/ACFGIJ/2538). 
Third party mining can result 
in negative impact on 
biodiversity and wetland 
functionality of identified 
wetland improvement areas. 

Lease agreement 
with sand mining 
company in place 
to adhere to the 
New Largo WUL 
and the NWA  

Environment / 
Legal 

4 2 12 
(Medium) 

1. Illegal mining activity is 
not within the New Largo 
control. DWS is required to 
intervene. 
2. Ensure ongoing 
communication with 
regards to relevant 
authorities to ensure 
liability does not fall under 
New Largo. 
3. New Largo submitted a 
WUL amendment request 
to remove the condition 
from the WUL 

4 Ground Water Groundwater - 
impact on other 
water users 

The proposed mining 
operation can 
potentially cause a 
pollution plume during 
the operational- and 
post-closure phase. 
Dewatering cone might 
potentially negatively 
impact on existing 
groundwater users 
during these phases.  

Opencast coal 
mining activities 
and related 
operations 
-Failure to 
implement 
engineered 
barrier of 
containment and 
conveyance 
infrastructure 

Reputational damage / 
Financial compensation / 
Supply of water to third 
parties/ Impact on receiving 
water quality and quantity 

Ongoing 
groundwater level 
and quality 
monitoring 
Geohydrological 
model 
Engineered barrier 
designs for 
containment and 
conveyance 
infrastructure  

Financial/ 
Environment 

1 2 3 (Low) 1. Ensure that adequate 
surface and ground water 
baseline data upstream 
and downstream of the 
proposed operation is 
collected prior to 
construction. 
2. Identify all users that 
may be impacted by the 
pollution plume and 
dewatering cone. 
3. Develop a procedure for 
handling 
claims/complaints. 
4.  Provision of 
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No  Risk Name Risk Description Causes Consequences Existing Controls Impact on: 
Probability of 
Occurrence 

Before Mitigation 

Impact of 
Risk 

Before 
Mitigation 

Risk Rating 
Before 

Mitigation 
Mitigation Action 

replacement water. 
5. Establish processes to 
obtain surface rights where 
possible or needed. 
6. Conduct hydrocensus 
on the key sensitive 
receptors during 
operational phase 

5 Groundwater Groundwater - 
changes in mine 
plan at Pit D 

Changes in 
groundwater flow and 
post closure mine 
water management in 
response to new mine 
plan at Pit D. 

Mining through 
barrier pillars with 
an adjacent mine. 

Change in water volumes 
into the New Largo mine 
area and potential shared 
liability for long-term water 
management. 

 The approved 
WUL allows for 
dewatering and 
does not specify 
the sequence 
thereof.  
WUL Amendment 
application 
Updated 
groundwater report 

Environment 1 3 6 (Medium) 1. Understand and provide 
for changes in pit water 
balance, to accommodate 
potential additional water 
from or to neighbouring 
operation.  

6 Waste / Geochemical In-pit mineral 
residue 
disposed above 
final 
groundwater 
level 

In-pit disposal of 
discard and mineral 
residue (especially at 
Pit H) is done in a way 
that the discard is 
placed above the final 
established (rebound) 
groundwater level 

Operational 
management not 
complying to 
recommended 
methodology for 
placement of 
mineral residue. 
Site conditions 
(rainy seasons, 
failure of 
beneficiation/ 
equipment failure) 
Failure to survey 
optimal backfilling 
level (rebound 
water table level) 
Deviation from 
the mine plan 

Negative impact on long-
term mine water quality 
resulting in an increased cost 
associated with long-term 
mine water treatment and 
financial provisioning thereof. 
Impact on receiving 
environment especially 
wetlands post closure. 

Accurate mine 
planning  
Regular surveying 
of in-pit disposal 
levels 
Addressing any 
deviations/ spills in 
accordance with 
procedures 

Environment / 
Cost 

2 4 14 
(Significant) 

1. Determine final in-pit 
disposal level and ensure 
in-pit disposal is done 
according to best 
practices, i.e., below final 
in-pit water level as much 
as possible. 
2. Develop and implement 
an in-pit discard disposal 
protocol. 
3. Implement in-pit beacon 
to ensure no disposal of 
discard above rebound 
water level 

 7 Waste / Geochemical AMD generation  Generation of AMD  The Acid 
generation 
properties of the 
spoils and mineral 
residue 

Poor quality mine water 
requiring long term water 
treatment during operational 
and post closure phases 

Authorisation 4 Ml 
water treatment 
plant  
Regular surveying 
of in-pit disposal 
levels 

Environment / 
Cost 

2 4 14 
(Significant) 

1. Sampling, geochemical 
characterisation and waste 
assessment of coal residue 
(discard) material from 
process metallurgy 
laboratory work and from 
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No  Risk Name Risk Description Causes Consequences Existing Controls Impact on: 
Probability of 
Occurrence 

Before Mitigation 

Impact of 
Risk 

Before 
Mitigation 

Risk Rating 
Before 

Mitigation 
Mitigation Action 

Addressing any 
deviations/ spills in 
accordance with 
procedures 

the De-stoning Plant / DMS 
Plant once it is operational, 
to confirm or revise the 
findings of this study which 
were based on an 
analogue sample;  
2. Sampling, geochemical 
characterisation and waste 
assessment of Pit H & F 
spoils from the first box 
cut, to confirm or revise the 
findings of this study which 
were based on a 2009 
baseline study; and 
3. Kinetic testing of coal 
residue (discard) material) 
and Pit H & F spoils is 
required, to confirm the 
long-term risk of acid rock 
drainage and to decrease 
the uncertainty in long-term 
pit water quality, from the 
current wide range to a 
more clearly defined range, 
which would be more 
suitable for water treatment 
planning  

8 Surface Water Storm water 
management 
during 
construction 

Storm water 
infrastructure not fully 
in place  

High rainfall event 
during 
construction 

Carry over of sediment to 
receiving water courses and 
wetlands 

ECO inspections 
on a weekly basis 
and report on it 
monthly 

Environment 2 2 5 (Low) 1. Adequate temporary 
storm water measures are 
required to be 
implemented during 
construction. 
2. Compile work method 
statements to identify 
different phases from 
construction to 
implementation and risks 
associated with these 
phases. Provide adequate 
mitigation measures in 
work method statement. 
3. Schedule planning 
required to ensure that 
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No  Risk Name Risk Description Causes Consequences Existing Controls Impact on: 
Probability of 
Occurrence 

Before Mitigation 

Impact of 
Risk 

Before 
Mitigation 

Risk Rating 
Before 

Mitigation 
Mitigation Action 

critical elements are 
implemented first. 
4. Ensure sufficient 
pumping capacity to 
prevent spillages and 
overflows 

9 Wetlands Decrease 
surface water 
yield through 
wetland systems 

Decrease in surface 
water yield due to 
mining through the 
catchments and 
wetlands and pans 

Change and 
potential cut-off in 
movement of 
water through the 
soil structure 
decreasing 
interflow through 
wetlands as a 
result of opencast 
mining 

Altering the wetland 
functionality and potentially 
decreasing the yield in the 
catchment 

Planned release of 
water 
Functional onsite 
offset (creation of 
artificial wetland 
system and 
conservation of 
associated springs 
and other wetland 
interventions) 

Environment 2 3 9 (Medium) 1. Provision for 
environmental releases are 
included in WULA 
commitments and will be 
the subject of a future 
WULA 

10 Social Landowner 
consent for 
water use 

Failure to obtain 
landowner consent 
prior to commencing 
with the water use 
Failure to comply with 
current WUL condition 
related to landowner 
consent 

Landowner 
refuses to sign 
WULA forms 

NL does not have access to 
exercise a specific use 

1. Good 
relationship with 
Landowners within 
the MRA 
2. Estate manager 
to facilitate 
communication 
with property 
owners 
2. WUL condition 
pertaining to 
landowner consent 

Legal 2 2 5 (Low) 1. Liaison with landowners 
and purchasing of 
properties where possible 
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5.6 Issues and responses from public consultation process 
The NWA and GN R.267 outline the steps to be followed for public participation in support of a WULA. New 
Largo also complied with the public participation process requirements as set out in the Environmental Impact 
Assessment Regulations, 2014 GNR.982 (as amended) (EIA Regulations) under the National Environmental 
Management Act 107 of 1998 (NEMandA). 

The New Largo EMPr amendment and WULA public participation processes for both Pit F and Pit H ran 
simultaneously. The processes are outlined below. 

1.1.1 Public Consultation Process for the 2020 EMPr Amendment (Pit D & Pit H) 
and WULA 

Objectives of Public Participation 
The public participation process was designed to provide 
information to, and receive feedback from, I&APs throughout 
the EMPr Amendment process, thus providing organisations 
and individuals and other stakeholders with an opportunity to 
raise concerns and provide comments and suggestions 
regarding the proposed project.  

The principles that determine communication with society at 
large are included in the principles of the NEMA (Act 107 
of 1998, as amended) and are elaborated upon in General 
Notice 657, titled “Guideline 4: Public Participation” 
(Department of Environmental Affairs and Tourism, 19 May, 2006), which states that: “Public participation 
process means a process in which potential I&APs are given an opportunity to comment on, or raise issues 
relevant to, specific matters.” 

Public participation is an essential and regulatory requirement for a EMPr Amendment process and has been 
undertaken in terms of Chapter 6 of the EIA Regulations GN R.326. Public participation is a process that is 
intended to lead to a joint effort by stakeholders, technical specialists, the authorities and the 
proponent/developer who work together to produce better decisions than if they had acted independently. 

The public participation process for this project was designed to provide sufficient and accessible information to 
I&APs in an objective manner. 

Pre-application Phase Capacity Building 
New Largo Coal started operations at Pit D in 2020 and is therefore a relatively new existing operation. As part 
of the commencement of the mining operation, New Largo has been actively engaging with landowners and 
affected communities. During these meetings, the various mining processes and associated impacts have been 
discussed, and progress feedback provided. 

Furthermore, Focus Group Meetings have been convened with the local farmers (on 18 September 2020), the 
Kendal community forum (on 21 October 2020), and community I&Aps (on 28 January 2021). The key purpose 
of these meetings was to share information about the project and the EA/EMPr Amendment and WUL 
application processes; and for I&APs to ask questions, raise issues of concern, contribute comments and 
suggestions for enhanced benefits. 

Identification of I&APs 
The existing I&AP database generated as part of the 2012 public participation process, has been updated 
through a process of networking and referral, obtaining information from the recent meetings New Largo Coal 
has had with stakeholders, as well as the Focus Group Meetings. There are currently 303 stakeholders on the 
I&AP database. 

Opportunities for Comment 
Documents were made available at various 

stages during the EMPr Amendment 
process to provide stakeholders with 

information, further opportunities to identify 
issues of concern and suggestions for 

enhanced benefits, and to verify that the 
issues raised have been considered. 
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Registration of I&APs 
The NEMA Regulations distinguish between I&APs and registered I&APs. 

I&APs, as contemplated in Section 24(4) (d) of the NEMA include: “(a) any person, group of persons or 
organisation interested in or affected by an activity; and (b) any organ of state that may have jurisdiction over 
any aspect of the activity”. 

In terms of the Regulations: 

“An EAP managing an application must open and maintain a register which contains the names, contact details 
and addresses of: 

a) All persons who; have submitted written comments or attended meetings with the applicant or EAP; 

b) All persons who; have requested the applicant or EAP managing the application, in writing, for their 
names to be placed on the register; and 

c) All organs of state which have jurisdiction in respect of the activity to which the application relates.” 

Stakeholders who were involved in the consultation process and who attended the focus group meetings have 
been added to the register. 149 stakeholders registered for the EMPr amendment. 

Project Announcement 
The project was announced on Friday, 20 November 2020. Stakeholders were invited to participate in the EMPr 
Amendment and public participation process and to pass on the information to friends/colleagues/neighbours 
who may be interested and to register as I&APs. 

The project was announced as follows: 

 Distribution of the background information document and a letter of invitation to participate to all I&APs 
on the database, accompanied by a registration, comment and reply sheet that was mailed/emailed to 
the entire stakeholder database; 

 The above-mentioned documents were made available at the public places listed below and posted to the 
Golder website www.golder.com/public; 

Place Address 

Phola Police Station 2171 Mthimunye Street, Phola 

Ogies Police Station 1 Main Road, Ogies 

eMalahleni Main Library Cnr. Hofmeyer and Elizabeth Avenue, 
eMalahleni 

Golder Associates Africa, Maxwell Office Park, Magwa 
Crescent West, Waterfall City, Midrand 

Building 1, Maxwell Office Park, Magwa 
Crescent, Waterfall City, Midrand, 1865 

 

 A newspaper advertisement was published in the Witbank News, on 20 November 2020; and 

 Site notices were placed at the entrance to the project site and at visible places at the boundary of the 
property. 

http://www.golder.com/public
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Draft EMPr Amendment Report 
The Draft EMPr Amendment Report was placed into the public domain for comment from 
Friday 20 November 2020 to Monday,11 January 2021. The report was made available at the public places 
listed above and posted to the Golder website www.golder.com/public. 

On 29 December 2020 South Africa was placed under adjusted Level 3 Covid-19 restrictions, limiting the size 
of indoor public gatherings to below 50 people. For this reason, a public meeting could not be held as originally 
planned. For this reason, the public comment period on the Draft EMPr was extended by 30 days from 11 
January 2021 to 10 February 2021 to provide stakeholders further opportunity to comment in writing on the 
Draft EMPr, and a community focus group meeting was convened on 28 January 2021, to convey the outcomes 
of the environmental impact assessment. 

Final EMPr Amendment Report 
The EMPr Amendment Report was updated after the expiry of the public review period. All the issues, comments 
and suggestions raised during the comment period on the draft EMPr Amendment report were added to the 
comments and response report (CRR) that accompanied the Final EMPr Amendment report. The Final EMPr 
Amendment report has been submitted to the DMRE, and the DWS (2020). 

On submission of the Final EMPr Amendment report to the authorities, registered I&AP’s will were notified of 
the submission and the opportunity to request copies of the final reports. 

Lead Authority’s Decision 
Once the DMRE has taken a decision about the project, the Public Participation Office will immediately notify 
I&APs of this decision and of the opportunity to appeal. This notification will be provided as follows: 

 A letter will be sent, addressed to all registered I&APs, summarising the authority’s decision and explaining 
how to lodge an appeal should they wish to. 

Summary of key Issues Raised thus Far 
The issues raised by stakeholders in the Focus Group Meetings conducted as part of the EA/EMPr Amendment 
and WULA processes, are summarised as follows: 

Focus Group Meeting with Affected Farmers 
The issues / concerns raised during the focus group meeting of 18 September 2020 are summarised as follows: 

 Concerns relating to impact on yield and quality of borehole water; 

 Concerns related to the impact the project may have on people’s livelihoods and jobs in the area; 

 Limitations to further expansions of local businesses, e.g. chicken farms, due to the Kusile Power Station 
and the New Largo Coal Mine; 

 Proximity of chicken farm to Pit D operations and associated impacts, specifically pertaining to biosecurity; 
and 

 Concerns related to safety risks in areas that were previously fenced off for safety reasons, but are 
currently not fenced since the fences have been removed. 

Focus Group Meeting with Kendal Community Forum 
The issues / concerns raised during the focus group meeting of 21 October 2020 are summarised as follows: 

 Concerns about the proximity of Pit H infrastructure to Kendal community; 

http://www.golder.com/public



