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Figure 17: Depth to Groundwater in boreholes surrounding Pit H in 2018 based on AS hydrocensus data  
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Figure 18: Groundwater Contours and Flow Directions based on the hydrocensus undertaken by AS in 2018. 
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The Piper Diagram (Figure 19) illustrates the hydrochemical composition of all the groundwater samples 
collected in 2018. Most of the groundwater samples collected in 2018 plot in a similar portion of the quadrilateral 
field of the Piper diagram (Type B) as in 2011 (Figure 15). Type B is Ca/Mg-HCO3 type water which is 
characterised by recently recharged water. Of the three boreholes with data available for comparison, NSW10 
immediately to the east of the proposed Pit H area has shown a significant shift in water chemistry composition 
from a Type B to Type A. Type A water which NSW10 plots in is Ca/Mg-Cl type water. This water type is 
characterised by water impacted by oxidation of pyrite, with chloride replacing the sulphate in the solution.  

The surface water dams’ samples (PH1, SW-HFN4), as well as the TAP sample collected by AS in 2018 exhibit 
a hydrochemical composition most likely affected by mining activities. This is likely due to upstream 
contamination of the drainage flowing east to west, south of the Pit H footprint. It has been noted that the dams 
in this drainage are being used for irrigation of the fields on the Pit H footprint and that therefore there is already 
a likely introduction of contaminants associated with the surface water samples from the dam (SW-HFN4) to 
the soils on Pit H. 

 

 
Figure 19: Piper Diagram illustration of the hydrochemical composition of the groundwater near Pit H (November 
2018)  

7.2 Impact Assessment/Impact Statement  
7.2.1 Simulated Groundwater Impacts Associated with New Largo Life of Mine 

Plan 
Delta-H was requested by Golder to update the existing New Largo groundwater model (Delta H, 2014) to 
account for the updated 2019 LoM plan for the New Largo Colliery presented in Figure 20. 
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Figure 20: Modelled life of mine plan. 
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Model Results 
Life of Mine Inflows 
The predicted life of mine groundwater inflows is given in Table 9 and visualised in Figure 21. 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 variations. 

Table 9: Predicted average life of mine inflows for the New Largo Colliery groundwater model. 

Year ML/d  Year ML/d  Year ML/d 

2020 0.30 
 

2037 6.63 
 

2054 7.70 

2021 0.35 
 

2038 6.46 
 

2055 7.44 

2022 0.55 
 

2039 6.83 
 

2056 7.95 

2023 1.60 
 

2040 6.64 
 

2057 8.59 

2024 1.68 
 

2041 7.61 
 

2058 7.90 

2025 2.10 
 

2042 7.00 
 

2059 7.81 

2026 5.68 
 

2043 8.05 
 

2060 7.85 

2027 5.88 
 

2044 7.60 
 

2061 7.24 

2028 5.38 
 

2045 7.85 
 

2062 6.16 

2029 5.60 
 

2046 7.93 
 

2063 5.97 

2030 5.74 
 

2047 7.70 
 

2064 6.36 

2031 5.60 
 

2048 7.92 
 

2065 6.17 

2032 6.70 
 

2049 7.80 
 

2066 4.60 

2033 6.15 
 

2050 7.74 
 

2067 3.72 

2034 6.40 
 

2051 7.80 
 

2068 3.14 

2035 6.42 
 

2052 7.74 
 

2069 2.54 

2036 6.32 
 

2053 7.70 
 

2070 1.36 
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Figure 21: Simulated LoM groundwater inflows. 

Upfront dewatering scenario (up to 2037) 
With no recent water levels within the old underground (UG) workings (Seam 2 and Seam4), 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 boreholes 
three years prior to the advancement into the UG workings. A further five dewatering borehole positions were 
recommended as shown in Figure 21. 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 from 2022 onwards by pumping from two boreholes (Pump 
BH1 and Pump BH2) targeting both the No. 2 and 4 Seam UG workings. From 2027 onwards dewatering is 
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 22 up to 2037. Compared to the previous 
simulations 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 22: Hodgson (2010) dewatering borehole positions vs simulated dewatering boreholes (Delta H, 2019). 
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Figure 23: 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. 

4) 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. 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 
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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 24), 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. 
 

 
Figure 24: Predicted post closure decant locations and rates based on pre-mining topography (Delta H, 2019). 
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7.2.2 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 

 Post-Mining 

Model Results 
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 10. 

Table 10: 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 11. 

Table 11: 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  
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7.2.3 Groundwater Model Pit H 
A simple groundwater model was developed for Pit H to simulate the worst-case drawdown over a ten-year 
period.  The model was a two-layer model with a thickness of 30 m in each layer. The surface elevation and 
rivers were added to the model and the pit was simulated with seepage faces at the bottom of the model. The 
surface elevation and the simulated head (prior to mining Pit H) are shown in Figure 25.  

 
Figure 25: Surface elevation and simulated head (prior to mining Pit H) 

The model assumed a worst-case in terms of mining. The entire Pit H was opened and stayed open for a ten-
year period in the model. Stepwise mining and backfilling will reduce the drawdown effect described below. 

The simulated drawdown was 26 m at the end of the ten-year mining period. The extent of the 2 m drawdown 
to the east of the pit is 2.2 km. The effect of the drawdown at five boreholes near the eastern side of the pit is 
described below and summarised in Table 12: 

 Borehole NSW-7 is situated approximately 2 km east of Pit H and the simulated water level is 3 m lower 
compared to the pre-mining water levels. 

 Borehole NSW-10 is situated approximately 500 m east of Pit H and the simulated water level is 13 m 
lower compared to the pre-mining water levels. 

 Borehole HFN-5 is situated approximately 200 m east of Pit H and the simulated water level is 14 m 
lower compared to the pre-mining water levels. 

 Borehole NSW-9 is situated approximately 100 m northwest of Pit H and the simulated water level is 3 m 
lower compared to the pre-mining water levels. 

 Borehole HFN-3 is situated approximately 1 km south-west of Pit H and the simulated water level is 3 m 
lower compared to the pre-mining water levels. 
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Table 12: Summary of drawdown at boreholes 

Borehole Distance from site Drawdown  

NSW-7 2 000 m 3 m 

NSW-10 500 m 13 m 

HFN-5 200 m  14 m 

NSW-9 100 m 3 m 

HFN-3 1 000 m 3 m 

 

The simulated drawdown after ten years of mining Pit H is shown spatially in Figure 26.  

 
Figure 26: Simulated drawdown for scenario 1 after ten years 

7.2.4 2012 Key Ground Water Impact Assessment Findings 
The results of the 2012 impact assessment are shown on Table 13.
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Table 13: Impact Assessment 
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Construction Phase              

1.3.1 
Earthworks and 
Soil 
Management 

Excavation of soil will take place to a stripping depth 
above the shallow weathered zone ground water 
elevations of the study area. Groundwater intersected will 
consist of isolated perched zones. Very little, if any 
groundwater bodies will be intersected. 
 
None indicated for Shallow weathered zone aquifers. 
Excess perched water must be removed from the 
excavation areas and pumped to PCD's 

4 1 1 1 6 Low 2 1 1 1 4 Low 

1.3.2 Mining Activities 

Opencast mining at New Largo will start with the 
construction of a box cut. Groundwater seeping into the 
open void will be in contact with carbonaceous material. 
An increase in Suspended Solids will take place. 
Groundwater and rainwater falling into the pit will 
deteriorate if not pumped from the pit. 

6 3 2 4 44 Moderate 4 3 1 3 24 Low 

Opencast mining at New Largo will start with the 
construction of a box cut. Box cut construction activities 
will penetrate saturated aquifers, causing a localised cone 
of groundwater depletion around the mining activity. 
 
Identify all ground water users that can be affected by the 
cone of dewatering (2 km around all mining activities). 
Include these boreholes in the active monitoring system. 

6 3 2 4 44 Moderate 2 1 1 1 4 Low 
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Proven decrease in ground water quantities will be 
supplemented by an external source. 

1.3.3 Road  

Construction of R545 deviation should not result in any 
significant impacts on groundwater quality unless there is 
a spill that could contaminate groundwater. 
 
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 

8 2 2 3 36 Moderate 6 2 1 2 18 Low 

Operation Phase 
             

2.3.1 
Earthworks and 
Soil 
Management 

Operational phase excavation of soil will take place to a 
stripping depth above the shallow weathered zone ground 
water elevations of the study area. Groundwater 
intersected will consist of isolated perched zones. Very 
little, if any groundwater bodies will be intersected. 
 
None indicated for shallow weathered zone aquifers. 
Excess perched water must be removed from the 
excavation areas and pumped to pollution control dams.  

2 3 1 2 12 Low 2 3 1 1 6 Low 
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2.3.2 Mining Activities 

Ingress of groundwater and rainwater into opencast voids, 
spoils and rehabilitated sections of New Largo Colliery. 
Acidification of sections of spoiled material will lead to a 
deterioration in ground water quality over time. 
Continuous aeration of unsaturated spoils will contribute 
to salt loads. In addition to this some 100 Million tons of 
coal discard will be placed in parts of the pit. Although a 
direct groundwater related impact, this will mean that no 
surface discard dump will be required. The expected 
groundwater quality at New Largo will consist of a mix of 
at least 5 different groundwater quality types. All water to 
be pumped to the Water Treatment Plant. 
 
A complete pump and treat system will be put in place 
from the Construction phase, onwards. All dirty water will 
be captured and treated at both the portable WTP and the 
permanent WTP. The Environmental reserve will 
determine how much water will be released.  

10 4 2 5 80 High 8 4 2 5 70 High 
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2.3.3 Mining Activities 

Opencast mining at New Largo will start with the 
construction of a box cut. Box cut construction activities 
will penetrate saturated aquifers, causing a localised cone 
of groundwater depletion around the mining activity. 
 
Identify all ground water users that can be affected by the 
cone of dewatering (2 km around all mining activities). 
Include these boreholes in the active monitoring system. 
Proven decrease in ground water quantities will be 
supplemented by an external source.  

6 3 2 4 44 Moderate 2 1 1 1 4 Low 

2.3.4 
Coal Processing 
and Discard 
Management 

Discard disposal in-pit addressed under the mining 
activities. The Run of Mine Discard dump and temporary 
stockpiles will have an impact on groundwater qualities 
when excess rainwater drain from these facilities. 
 
Deterioration in pit qualities due to in-pit disposal will be 
handled at the Water Treatment Plant. Excess drainage 
from the number of coal stockpiles will be pumped to 
Pollution control dams.  

2 1 1 2 8 Low 2 1 1 1 4 Low 
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2.3.5 
Coal Processing 
and Discard 
Management 

Operational activities will have a small increase in 
groundwater make (quantity) due to the presence of 
rainfall draining from coal stock piles. In-pit discarding will 
not influence the groundwater yield of the pit. 
 
Pump excess water from the Run of Mine stockpiles to 
the Pollution Control Dams. 

8 3 1 4 48 Moderate 6 1 1 3 24 Low 

2.3.6 Water 
Management 

Deterioration of groundwater qualities in-pit. The 
permanent Water Treatment Plant will treat mine affected 
water. 
 
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.  

10 4 1 5 75 High 8 4 1 5 65 High 

2.3.7 Water 
Management 

Continuous dewatering of mined-out opencast pit will 
result in a loss in groundwater yield. This will impact 
surrounding groundwater users and result in a loss in 
stream base flow.  
 
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. 

10 4 1 5 75 High 6 4 1 5 55 Moderate 
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2.3.8 
Non-mineral 
Waste 
Management 

The use of surface waste handling infrastructure will have 
a very limited impact on groundwater quantity. Only 
excess rainfall will have to be dealt with. 
 
Pump excess water from the Run of Mine stockpiles to 
the Pollution Control Dams.  

2 1 1 2 8 Low 2 1 1 1 4 Low 
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7.2.5 2020 Key Ground Water Impact Assessment Findings 
The potential impact of the proposed opencast mining activities at New Largo Colliery during operations include 
but is not limited to impact to groundwater dependent ecosystems (wetlands) in the project area, changes in 
local groundwater levels and groundwater quality. The opencast mining method requires efficient removal of 
overburden and interburden strata in order to access coal seams. The exposure of the pyrite bearing host rock 
and coal to rainwater results in Acid Mine Drainage (AMD). AMD results in groundwater that is highly saline and 
elevated sulphate concentrations. During operation, operational areas must be kept dry and all the water moving 
into the spoils has to be pumped out and treated. The water in the old UG workings must also be pumped out 
timeously to allow mining and this too must be stored. Increased recharge is expected to report to the spoils 
and rehabilitated areas. 

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 Colliery 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 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. 

7.2.5.1 Construction phase impacts  

From a construction perspective, the mining of Pit H and Pit D, and construction of supporting infrastructure in 
the northern region of the MRA (Phase 0) were assessed in the original 2012 groundwater impact assessment. 
The following impacts are noted: 

 Earthworks and Soil Management:  

▪ Excavation of soil will take place to a stripping depth above the shallow weathered zone ground water 
elevations of the study area. Groundwater intersected will consist of isolated perched zones. Very little, 
if any groundwater bodies will be intersected. 

▪ None indicated for Shallow weathered zone aquifers. Excess perched water must be removed from 
the excavation areas and pumped to PCD's 

 Mining Activities : 

▪ Opencast mining at New Largo will start with the construction of a box cut. 

▪  Groundwater seeping into the open void will be in contact with carbonaceous material.  

▪ An increase in Suspended Solids will take place.  

▪ Groundwater and rainwater falling into the pit will deteriorate if not pumped from the pit. 

▪ Opencast mining at New Largo will start with the construction of a box cut. Box cut construction 
activities will penetrate saturated aquifers, causing a localised cone of groundwater depletion around 
the mining activity. 

▪ Identify all ground water users that can be affected by the cone of dewatering (2km around all mining 
activities). Include these boreholes in the active monitoring system. Proven decrease in ground water 
quantities will be supplemented by an external source. 
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 Road  Construction of R545 deviation should not result in any significant impacts on groundwater quality 
unless there is a spill that could contaminate groundwater. 

 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. 

 Due to mining of Pit H, water levels may lower in nearby boreholes. Boreholes NWS-7, NWS-9 and HFN-
5 is in the area where the water levels are expected to be up to 5 m lower than before mining. Boreholes 
NWS-10 and HFN-3 may see water levels drop more than 10 m over a ten-year period. 

7.2.5.2 Operational phase impacts  

Based on the 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 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 multiple sumps. This direct recharge has been included in the Pit H mine pit water balance 
calculations (ref Appendix E of EMPr). 

 Due to mining of Pit H, water levels may lower in nearby boreholes. Boreholes NWS-7, NWS-9 and HFN-
5 is in the area where the water levels are expected to be up to 5 m lower than before mining. Boreholes 
NWS-10 and HFN-3 may see water levels drop more than 10 m over a ten-year period. 

7.2.5.3 Decommissioning phase impacts  

The potential impacts on the groundwater resource as a result of the decommissioning of Pit H and Pit D, and 
supporting infrastructure in the northern region of the MRA (Phase 0), are largely covered in the original 2012 
impact assessment.  

 Additional impacts identified from the recent groundwater model update (Delta H, 2019), which 
incorporated the potential impacts of the Pit D.  The model indicates a total predicted post closure decant 
rate of around 3.71 ML/d (1 352 917 m3/a) at several decant locations, generally located at the edge of the 
backfilled areas next to pre-mining drainage courses and associated wetlands, i.e. topographic lows. Any 
water decanting at the edge of the backfilled areas might pond at these locations, form surface run-off or 
re-infiltrate into the ground; however, predicted decant rates should be revisited once a post-closure 
elevation model becomes available. 

 At Pit H, the pit spoils and rehabilitated areas behind the active box-cut will 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 multiple sumps. This direct recharge has been included in the Pit H mine pit water 
balance calculations (Appendix E to EMPr). 

7.2.6 Mitigation Measures 
The 2012 mitigation measures for groundwater are summarised as follows: 
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7.2.6.1 Construction Phase 

Earthworks and soil management: 

 None indicated for shallow weathered zone aquifers. Excess perched water must be removed from the 
excavation areas and pumped to PCD's. 

Mining Activities: 

 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 ground water 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 ground water 
quantities will be supplemented by an external source. 

7.2.6.2 Operation Phase 

Earthworks and soil management: 

 None indicated for shallow weathered zone aquifers. Excess perched water must be removed from the 
excavation areas and pumped to pollution control dams.  

Mining Activities: 

 Pump and treat all excess water at the WTP. 

 Monitor ground water levels in all pits and surrounding external user's boreholes. Prevent build-up of water 
in mined-out areas. 

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

 Identify all ground water 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 ground water 
quantities will be supplemented by an external source. 

Coal processing and discard management: 

 Deterioration in pit qualities due to in-pit disposal will be handled at the Water Treatment Plant. Excess 
drainage from the number of coal stockpiles will be pumped to Pollution control dams. 

Water management: 

 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.  

Non-mineral waste management: 

 Pump excess water from the Run of Mine stockpiles to the Pollution Control Dams.  

7.3 Additional mitigation measures from 2020 impact changes: 
 The additional deteriorated water quality from the mining of Pit D extension will be handled at the Water 

Treatment Plant. 

7.4 Cumulative Impacts 
The mining of Pit H, Pit D and Pit D extension may cumulatively impact on lowering the water table and will 
have increased impacts on potential groundwater users surrounding these areas. Additional deteriorating of 
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water quality in the area is expected as result of mining although potential contamination plumes will be 
contained as result of dewatering and water management by pumping. 

8.0 CONCLUSION 
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: 

 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. 

 Mining of Pit H will result in lowered water levels in nearby boreholes over a 10 year period.  If the supply 
to groundwater users is reduced, supplementation to replace lost supply may be necessary.  

Mitigation must include: 

Earthworks and soil management: 

 None indicated for shallow weathered zone aquifers. Excess perched water must be removed from the 
excavation areas and pumped to PCD's. 

Mining Activities: 

 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 ground water 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 ground water 
quantities will be supplemented by an external source. 

Mining Activities: 

 Pump and treat all excess water at the WTP. 

 Monitor groundwater levels in all pits and surrounding external user's boreholes. Prevent build-up of water 
in mined-out areas. 

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

Coal processing and discard management: 

 Deterioration in pit qualities due to in-pit disposal will be handled at the Water Treatment Plant. Excess 
drainage from the number of coal stockpiles will be pumped to Pollution control dams. 

Water management: 

 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.  

 Additional mine water from the mining of Pit D extension will be handled at the Water Treatment Plant 
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Non-mineral waste management: 

 Pump excess water from the Run of Mine stockpiles to the Pollution Control Dams.  

Should the mitigation proposed above be implemented then the updated EMP for the New Largo mine should 
ensure that no further impacts on the groundwater resource are sustained, further to those already currently 
authorised.  

8.1 Conditions for inclusion in the environmental authorisation 
The following additional conditions must be included the authorisation: 

 Additional mine water from the mining of Pit D extension will be handled at the Water Treatment Plant. 
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DOCUMENT LIMITATIONS 
This document has been provided by Golder Associates Africa Pty Ltd (“Golder”) subject to the following 
limitations: 

i) This Document has been prepared for the particular purpose outlined in Golder’s proposal and no 
responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any other 
purpose.  

ii) The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to 
restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or 
circumstances that may exist at the site referenced in the Document. If a service is not expressly indicated, 
do not assume it has been provided. If a matter is not addressed, do not assume that any determination 
has been made by Golder in regard to it. 

iii) Conditions may exist which were undetectable given the limited nature of the enquiry Golder was retained 
to undertake with respect to the site. Variations in conditions may occur between investigatory locations, 
and there may be special conditions pertaining to the site which have not been revealed by the investigation 
and which have not therefore been taken into account in the Document. Accordingly, additional studies 
and actions may be required.   

iv) In addition, it is recognised that the passage of time affects the information and assessment provided in 
this Document. Golder’s opinions are based upon information that existed at the time of the production of 
the Document. It is understood that the Services provided allowed Golder to form no more than an opinion 
of the actual conditions of the site at the time the site was visited and cannot be used to assess the effect 
of any subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.   

v) Any assessments made in this Document are based on the conditions indicated from published sources 
and the investigation described. No warranty is included, either express or implied, that the actual 
conditions will conform exactly to the assessments contained in this Document. 

vi) Where data supplied by the client or other external sources, including previous site investigation data, have 
been used, it has been assumed that the information is correct unless otherwise stated. No responsibility 
is accepted by Golder for incomplete or inaccurate data supplied by others. 

vii) The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to provide 
Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services and work 
done by all its sub-consultants and subcontractors. The Client agrees that it will only assert claims against 
and seek to recover losses, damages or other liabilities from Golder and not Golder’s affiliated companies. 
To the maximum extent allowed by law, the Client acknowledges and agrees it will not have any legal 
recourse, and waives any expense, loss, claim, demand, or cause of action, against Golder’s affiliated 
companies, and their employees, officers and directors. 

viii) This Document is provided for sole use by the Client and is confidential to it and its professional advisers. 
No responsibility whatsoever for the contents of this Document will be accepted to any person other than 
the Client. Any use which a third party makes of this Document, or any reliance on or decisions to be made 
based on it, is the responsibility of such third parties. Golder accepts no responsibility for damages, if any, 
suffered by any third party because of decisions made or actions based on this Document. 

 

GOLDER ASSOCIATES AFRICA (PTY) LTD 



 

 

 

 

golder.com 



 
  

 

REPORT 

New Largo Coal Project: EMPr Amendment - Updated 
Groundwater Impact Assessment for Pit F 
New Largo (Pty). Ltd.  

Submitted to: 

Nicola Torley 
5th Floor 
Worley Parsons Building 
39 Melrose Boulevard 
Melrose Arch 
Melrose Johannesburg 
2076 
 

Submitted by: 

Golder Associates Africa (Pty) Ltd. 
Building 1, Maxwell Office Park, Magwa Crescent West, Waterfall City, Midrand, 1685, South Africa  
P.O. Box 6001, Halfway House, 1685      

+27 11 254 4800 

21465149-347361-4 

November 2021 

 



November 2021 21465149-347361-4 

 

 
 

 i 
 

Distribution List 
1 x electronic copy to New Largo (Pty) Ltd. 

1 x electronic copy to Golder proposal SharePoint Site 

1 x electronic copy to projectreports@golder.co.za 

 



November 2021 21465149-347361-4 

 

 
 

 ii 
 

Record of Issue 

Company Client Contact Version Date Issued Method of Delivery 

New Largo (Pty). 
Ltd. 

Pavan Rajlal 
Nicola Torley 

Draft 29 October 2021 Word and PDF e-
mailed 

New Largo (Pty). 
Ltd. 

Pavan Rajlal 
Nicola Torley 

Final 26 November 2021 PDF e-mailed 



November 2021 21465149-347361-4 

 

 

 
 iii 

 

Table of Contents 
 

1.0 INTRODUCTION AND BACKGROUND ..................................................................................................... 1 

1.1 Purpose of the report ........................................................................................................................ 1 

2.0 PROJECT LOCATION AND EXTENT ........................................................................................................ 1 

3.0 KEY CHANGES FROM EXISTING AUTHORISED PROJECT ................................................................. 3 

4.0 PROJECT DESCRIPTION .......................................................................................................................... 3 

4.1 Consideration of Alternatives ............................................................................................................ 7 

5.0 APPLICABLE LEGISLATION, GUIDELINES AND STANDARDS ........................................................... 7 

6.0 METHODS ................................................................................................................................................... 7 

6.1 Literature Review .............................................................................................................................. 7 

6.2 Study Limitations ............................................................................................................................... 8 

6.2.1 Data used for specialist report ...................................................................................................... 8 

6.2.2 Assumptions, uncertainties or gaps in knowledge (Study Limitations) ......................................... 8 

7.0 RESULTS .................................................................................................................................................... 8 

7.1 Baseline Description ......................................................................................................................... 8 

7.1.1 Regional Characterisation ........................................................................................................... 13 

7.1.1.1 Geology ....................................................................................................................................... 13 

7.1.1.2 Hydrogeological units .................................................................................................................. 13 

7.1.1.3 Borehole Yields ........................................................................................................................... 13 

7.1.1.4 Aquifer Parameters ..................................................................................................................... 16 

7.1.1.5 Groundwater Recharge ............................................................................................................... 17 

7.1.1.6 Groundwater Levels and Flow Direction ..................................................................................... 17 

7.1.1.7 Description of past mining in the area......................................................................................... 17 

7.1.2 Pit F ............................................................................................................................................. 20 

7.1.2.1 Water Supply Borehole for Pit F ................................................................................................. 20 

7.1.2.2 Groundwater Inflows to Pit F ....................................................................................................... 20 

7.1.2.3 Post Closure decant .................................................................................................................... 21 

7.1.2.4 Groundwater Quality ................................................................................................................... 22 

7.2 Site sensitivity assessment (in relation to proposed activity, associated infrastructure, structures)
 ........................................................................................................................................................ 23 

7.3 Impact Assessment Review and Update ........................................................................................ 26 



November 2021 21465149-347361-4 

 

 

 
 iv 

 

7.3.1 Impact Assessment Methodology (for new/changed impacts) ................................................... 26 

7.4 Impact Assessment / Impact Statement ......................................................................................... 28 

7.4.1 2012 Key Impact Assessment Findings ...................................................................................... 28 

7.4.2 2021 Key Impact Assessment Findings ...................................................................................... 29 

7.5 Mitigation Measures ........................................................................................................................ 39 

7.5.1 Construction Phase ..................................................................................................................... 39 

7.5.2 Operation Phase ......................................................................................................................... 39 

7.5.3 Decommission/closure Phase ..................................................................................................... 42 

7.5.4 Post Closure Phase .................................................................................................................... 42 

7.5.5 Identification of areas to be avoided (Including buffers) ............................................................. 42 

7.5.6 Rehabilitation/restoration recommendations .............................................................................. 42 

7.5.7 Additional measures required for significant residual impacts .................................................... 42 

7.6 Monitoring Requirements ................................................................................................................ 42 

7.6.1 2012 Monitoring Requirements ................................................................................................... 42 

7.6.2 2021 Monitoring requirements .................................................................................................... 43 

8.0 CONCLUSION .......................................................................................................................................... 43 

8.1 Conditions for inclusion in the environmental authorisation ............................................................ 44 

9.0 REFERENCES .......................................................................................................................................... 44 

10.0 AUTHORSHIP & DOCUMENT REVIEW .................................................................................................. 45 

 

TABLES 

Table 1: Details of specialist .............................................................................................................................. viii 

Table 2: Sources of Data used in this report ........................................................................................................ 8 

Table 3: Groundwater monitoring boreholes drilled by New Largo (JMA, 2012) ................................................. 9 

Table 4: External users boreholes included in WUL groundwater monitoring programme ................................ 10 

Table 5: Slug Test Summary and Calculated Aquifer K values (JMA, 2012) ..................................................... 16 

Table 6: Groundwater component inflow to New Largo from 2035 - 2054 for versions 6 &7 of LOM (after JMA, 
2012) and 2019 LOM version (after Delta H, 2019) ........................................................................................... 20 

Table 7: Impact Assessment Factors ................................................................................................................. 26 

Table 8: Impact assessment scoring scales ....................................................................................................... 26 

Table 9: Magnitude definition for biodiversity assessment ................................................................................. 27 

Table 10: 2021 Impact Assessment Matrix (after Synergistics, 2012) ............................................................... 31 



November 2021 21465149-347361-4 

 

 

 
 v 

 

 

FIGURES 

Figure 1: Locality of Pit F ...................................................................................................................................... 2 

Figure 2: Proposed trucking routes from Pit F to Phola Coal Processing Plant ................................................... 4 

Figure 3: Pit F Layout and Infrastructure .............................................................................................................. 5 

Figure 4: Pit F Life of Mine (Version K) ................................................................................................................ 6 

Figure 5: Location of New Largo Groundwater Monitoring Boreholes ............................................................... 12 

Figure 6: Surface Geology on and surrounding the New Largo Mine Lease area ............................................. 14 

Figure 7: Average borehole yielding potential (DWAF,2009) ............................................................................. 15 

Figure 8: Baseline Groundwater Contours and Flow Directions (JMA,2012) ..................................................... 18 

Figure 9: Seam No.2 and No.4 historical underground mine workings .............................................................. 19 

Figure 10: Predicted post closure decant locations and rates based on pre-mining topography (Delta H, 2019).
 ............................................................................................................................................................................ 22 

Figure 11: Piper diagram of Groundwater sampled at New Largo from 2004-2011 (after JMA, 2012) ............. 23 

Figure 12: Wetlands and streams at Pit F .......................................................................................................... 25 

Figure 13: Pit F back fill saturated thickness ...................................................................................................... 40 

Figure 14: Example of a Class C barrier ............................................................................................................ 40 

Figure 15: Pit F Seam elevations ....................................................................................................................... 41 

 

APPENDICES 

APPENDIX A 
Document Limitations 
 

 



November 2021 21465149-347361-4 

 

 
 

 vi 
 

EXECUTIVE SUMMARY 
New Largo Coal (Pty) Ltd. (New Largo) acquired the New Largo Coal Mine Project from Anglo in August 2018. 
The Main New Largo resource lies between the N4 and N12 national freeway, some 30 kilometres west of 
eMalahleni and 100 kilometres east of Johannesburg in the Mpumalanga Province. The full extent of the New 
Largo Mining Rights Area (MRA) extends from the N4 (Pretoria-Witbank National Road) to the south of the N12 
(Johannesburg-Witbank National Road). 

Since the acquisition of the New Largo Coal Mine Project, New Largo has undertaken a number of feasibility 
studies to re-evaluate the deposit as standalone mining operations, with the intent to generate capital to develop 
the rest of the mine. Mining has commenced at Pit D and is proposed to commence at Pit H in the near future. 
An update to the mine’s environmental management programme report (EMPr) was submitted to the DMRE in 
March 2021, to accommodate the changes to the mining schedule and infrastructure layout. 

New Largo now proposes to amend the original mine schedule to commence mining of Pit F at an earlier date 
than the timeframes stipulated in the original mining schedule. This earlier schedule will require the development 
of some infrastructure not previously included in the EMPr. The coal mined from Pit F will initially be trucked to 
Phola Coal Processing Plant (PCPP) for processing. New Largo plans to develop a coal washing plant at the 
Pit F site to process the coal; product coal will then be transported to a nearby siding (e.g. Phola). New Largo 
has appointed Golder Associates (Pty) Ltd. (Golder) to undertake an amendment application for further updating 
the EMPr, to include the proposed infrastructure and schedule changes at Pit F. This groundwater Impact 
Assessment specialist report has been compiled in support of the amendment application. 

The groundwater impact assessment relied on data from previous studies at New Largo, and recent 
groundwater water monitoring data. The data indicated that the groundwater quality within the mining rights 
area is good apart from isolated areas that were impacted by previous underground mining and agricultural 
activities. Fluoride was identified as a constituent of concern in the vicinity of Pit F in 2012. There is no recent 
groundwater monitoring data for Pit F area. Groundwater modelling predicted three decant points on the 
southern and eastern edges of the pit, with a total of 0.50 ML/day. 

The impacts from Pit F remain unchanged from the 2012 impact assessment and relate mainly to groundwater 
quality deterioration from in-pit and surface storage of mine residue and changes in groundwater level with 
potential loss of baseflow and impacts on water users close to the pit. 

Management of water through pumping and storing in PCDs and treatment at the proposed Water Treatment 
Plant should be able to mitigate the impacts of mining activities on groundwater. 

The following new conditions for inclusion in the amended environmental authorisation 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. 

 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. 
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APPENDIX 6 OF THE EIA REGULATIONS 
Where applicable, this baseline report has been written in compliance with Appendix 6 of the EIA Regulations. 

Section Requirements Section addressed in report 

1.(1) A specialist report prepared in terms of these Regulations must contain 

(a) Details of  

(i) the specialist who prepared the report; and Previous page 

(ii) the expertise of that specialist to compile a specialist 
report including a curriculum vitae 

Previous page 

(b) a declaration that the specialist is independent in a 
form as may be specified by the competent authority 

Previous page 

(c) an indication of the scope of, and the purpose for 
which, the report was prepared; 

Section 1 

(cA) an indication of the quality and age of base data used 
for the specialist report; 

Section 6 

(cB) a description of existing impacts on the site, 
cumulative impacts of the proposed development and 
levels of acceptable change; 

Section 7.1 

(d) the duration, date and season of the site investigation 
and the relevance of the season to the outcome of 
the assessment; 

Section 7.1 

(e) a description of the methodology adopted in 
preparing the report or carrying out the specialised 
process inclusive of equipment and modelling used; 

Section 6 

(f) details of an assessment of the specific identified 
sensitivity of the site related to the proposed activity 
or activities and its associated structures and 
infrastructure, inclusive of a site plan identifying site 
alternatives; 

Section 4 and 7.2 

(g) an identification of any areas to be avoided, including 
buffers; 

Section 7.5.5 

(h) a map superimposing the activity including the 
associated structures and infrastructure on the 
environmental sensitivities of the site including areas 
to be avoided, including buffers; 

Figures 1 to 4 and 12 

(i) a description of any assumptions made and any 
uncertainties or gaps in knowledge; 

Section 6.2.2 
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Section Requirements Section addressed in report 

(j) a description of the findings and potential implications 
of such findings on the impact of the proposed 
activity (including identified alternatives on the 
environment) or activities; 

Section 7.1.2 and Section 7.4 

(k) any mitigation measures for inclusion in the EMPr; Section 7.5 

(l) any conditions for inclusion in the environmental 
authorisation; Section 8.1 

(m) any monitoring requirements for inclusion in the 
EMPr or environmental authorisation; Section 7.6 

(n) a reasoned opinion— 

(i) (as to) whether the proposed activity, activities or 
portions thereof should be authorised; 

Section 7 and 8 

(iA) regarding the acceptability of the proposed activity or 
activities; and 

(ii) if the opinion is that the proposed activity, activities or 
portions thereof should be authorised, any 
avoidance, management and mitigation measures 
that should be included in the EMPr, and where 
applicable, the closure plan; 

(o) a description of any consultation process that was 
undertaken during the course of preparing the 
specialist report; 

- 

(p) a summary and copies of any comments received 
during any consultation process and where 
applicable all responses thereto; and 

(q) any other information requested by the competent 
authority. 

- 

2. Where a government notice gazetted by the Minister 
provides for any protocol or minimum information 
requirement to be applied to a specialist report, the 
requirements as indicated in such notice will apply. 

- 
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1.0 INTRODUCTION AND BACKGROUND 
Mining of the New Largo Coal reserve, previously owned by Anglo American Inyosi Coal (Anglo), is authorised 
through an Environmental Impact Assessment (EIA) process under the requirements of the National 
Environmental Management Act (NEMA) and the Mineral and Petroleum Resources Development Act 
(MPRDA). The Environmental Authorisation (EA) was issued by the Mpumalanga Department of Economic 
Development, Environment and Tourism (MDEDET) in 2012, and the Environmental Management Programme 
(EMPr) was approved by the Department of Mineral Resources and Energy (DMRE) in 2013. Furthermore, the 
Department of Water and Sanitation (DWS) issued three Water Use Licences (WULs) between 2013 and 2015. 
Thereafter, Anglo put the New Largo Coal Mine project on hold and submitted requests for extension of the 
validity of the authorisations to the Regulators. 

Since the acquisition of the New Largo Coal Mine Project, New Largo has undertaken a number of feasibility 
studies to re-evaluate the deposit as standalone mining operations, with the intent to generate capital to develop 
the rest of the mine. Mining has commenced at Pit D and is proposed to commence at Pit H in the near future. 
An update to the mine’s environmental management programme report (EMPr) was submitted to the DMRE in 
March 2021, to accommodate the changes to the mining schedule and infrastructure layout. 

New Largo now proposes to amend the original mine schedule to commence mining of Pit F at an earlier date 
than the timeframes stipulated in the original mining schedule. This earlier schedule will require the development 
of some infrastructure not previously included in the EMPr. The coal mined from Pit F will initially be trucked to 
Phola Coal Processing Plant (PCPP) for processing. New Largo plans to develop a coal washing plant at the 
Pit F site to process the coal; product coal will then be transported to a nearby siding. 

1.1 Purpose of the report 
To give effect to these proposed changes, New Largo must apply for an amendment to its approved EA and 
prepare an updated EMPr. The Groundwater Impact Assessment report documents the assessment of the 
potential impacts of the proposed Project changes on the groundwater, within the Mining Rights Area (MRA), 
and as required, provides recommended measures for the mitigation of any negative impacts to inform the 
updated EMPr for the Project. 

2.0 PROJECT LOCATION AND EXTENT 
The Main New Largo resource lies between the N4 and N12 national freeway, some 30 kilometres west of 
eMalahleni and 100 kilometres east of Johannesburg in the Mpumalanga Province. The full extent of the New 
Largo Mining Rights Area (MRA) extends from the N4 (Pretoria-Witbank National Road) to the south of the N12 
(Johannesburg-Witbank National Road). The extent of the proposed opencast operation and pits are shown in 
Figure 1. 

The Pit F study area is located to the east of the main New Largo coal resource. In relation to Pit F, the N12 
and PCPP are located to the south of the pit; African Exploration Mining (Vlakfontein Mine) to the west; Transnet 
oil pipeline servitude, Phola, and Saalklapspruit in the east; and the R545 and Wilge Village to the 
north/northwest (Figure 1). 
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Figure 1: Locality of Pit F 
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3.0 KEY CHANGES FROM EXISTING AUTHORISED PROJECT 
The following key changes are noted: 

 Original EMPr indicated that Pit F would be mined in 2045. It is now proposed to be mined in quarter 2 of 
2022. Therefore, the mining schedule is accelerated by 23 years. 

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

 The overland conveyor system will not be constructed until later in the project lifetime.  Instead, coal will 
initially be trucked to Phola Coal Processing Plant (PCPP) for processing. New Largo plans to develop a 
beneficiation plant at the Pit F site to process the coal; product coal will then be transported to a nearby 
siding (e.g., Phola). 

 Because mining is now starting at Pit F, the following infrastructure is necessary to support mining at this 
location (Figure 3): 

 Haul roads, access roads, product stockpiles, crusher, coal washing plant, workshop, change houses, 
Pollution Control Dams (PCD’s) with silt traps for dirty water management, office block, parking area, 
and sewerage management facility. 

4.0 PROJECT DESCRIPTION 
The amendment to the mine schedule and development of additional infrastructure will enable New Largo to 
access higher grade coal reserves at an earlier stage of the Life-of-Mine (LoM) than envisaged in the original 
mine plan. 

It is planned that mining of Pit F will commence in Q2 of 2022. The reserve will be minded via truck-and-shovel. 
The operational life of mine for Pit F is estimated to be in excess of 10 years (at current mining rate, an 18 year 
life of mine). Mining will commence in the east, move westwards and be completed in the north-western section 
of the pit (Figure 4). Pit F will be a 24-hour operation. 

The site will be accessed from the R545; the road intersection will be upgraded. Run of mine (ROM) coal will 
be stockpiled at the plant, with excess ROM stockpiled on a temporary stockpile within the pit footprint. 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. Alternative coal trucking routes to the PCPP are being considered, along the R545 east 
and along the R545 west and N12. Reject stones from the crusher will be backfilled into the pit. 

A coal washing (dense medium separation) plant will be developed at Pit F. Plant coal discards (coarse and 
filter press fines) will be backfilled into the pit. Should temporary stockpiling of discard material be required, the 
stockpile will be placed on the north eastern area of the pit footprint, followed by direct deposition into the pit. 
The coal washing plant will require 4 Ml/d process water, which will be sourced from on-site boreholes and 
reused mine water make. 

A package sewage plant will be established for domestic wastewater management. Treated wastewater will be 
discharged to the Saalklapspruit. Borehole water will be used for potable water at the start-up phase and for 
operational purposes. Start-up power will initially be supplied via generators, followed by connection to the 
Eskom grid. 

The initial boxcut will access the 2-seam coal and will be approximately 30 m deep. Trenches and berms will 
be developed around the pit to ensure clean and dirty water separation. Pollution control dams (PCD’s) will be 
constructed to contain dirty runoff from product stockpiles, and intercepted mine water make from the pit. 

Overburden (hards and softs) and topsoil stockpiles will be placed in localities to serve as screens for noise and 
visual impacts. 
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Figure 2: Proposed trucking routes from Pit F to Phola Coal Processing Plant 
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Figure 3: Pit F Layout and Infrastructure 
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Figure 4: Pit F Life of Mine (Version K)
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4.1 Consideration of Alternatives 
The following alternatives are being considered regarding the trucking routes from Pit F to the PCPP: 

 Along the R545 east (7km). 

 Along the R545 west and N12 (21km). 

5.0 APPLICABLE LEGISLATION, GUIDELINES AND STANDARDS 
The following national and provincial legislation was consulted: 

 National Environmental Management Act (Act No. 107 of 1998) (NEMA). 

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

 Regulations on use of water for mining and related activities aimed at the protection of water resources, 
GN R. 704 of 1999 (DWAF, 1999). 

 National Environmental Management: Waste Act (NEM: WA). 

 Regulations Regarding the Planning and Management of Residue Stockpiles and Residue Deposits from 
a Prospecting, Mining, Exploration or Production Operation, GN R. 632 of 2015 (DEA, 2015). 

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

6.0 METHODS 
6.1 Literature Review 
The approach followed for this study included a review and synthesis of existing groundwater and geochemistry 
studies reports for the broader New Largo Mining Rights Area (MRA) to obtain information pertaining to where 
new infrastructure is proposed. The impact assessment was also based on review of reports for pit H. The 
following reports were reviewed: 

 Golder, 2020a. New Largo Coal Mine: EMPr Amendment - Updated Groundwater Impact Assessment. 
Report number 19119420-337102-14 Revision 1. 

 Golder, 2020b. New Largo Water Balance for the Bankable Feasibility Study. Report number 18111929-
329509-6. 

 Golder, 2020c. Bankable Feasibility Study New Largo Coal Main Mine - Hydrology and Hydrogeology 
Study. 18111929/328938/3/D01 

 Golder, 2021. New Largo Coal Project: EMPr Amendment - Updated Surface Water Baseline and impact 
Assessment for Pit F. 21465149-347368-11. 

 Delta H Water Systems Modelling, 2019. New Largo Colliery- Estimated Mine Inflows. Technical 
memorandum Delh.2019.006-23 

 Aquatico Scientific (Pty) Ltd., 2018. New Largo Coal (Pty) Ltd Pit H Hydrocensus Report. 

 Delta H, 2014. Wetland Consulting Services (Pty.) Ltd. Honingkrantz – Numerical Groundwater Flow 
Model. Project Number: Delh.2012.020-1. 

 JMA, 2012. Groundwater Specialist Study Report for New Largo. Report number JMA/10343/2011. 

 Water quality monitoring data for New Largo for the period from April 2020 to June 2021. 
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6.2 Study Limitations 
6.2.1 Data used for specialist report 
Data used for the groundwater specialist report was sourced from reports listed in Table 2. 

Table 2: Sources of Data used in this report 

Task Reference Report Date Completed 

Groundwater Study JMA Consulting (Pty) Ltd. 2012. 
Groundwater specialist study report. 
New Largo. Report No. 
JMA/10343/2011 

July 2012 

Numerical groundwater model Delta H Water Systems Modelling, 
2019. New Largo Colliery- Estimated 
Mine Inflows. Technical 
memorandum Delh.2019.006-23 

September 2019 

Impact Assessment Golder, 2020a. New Largo Coal 
Mine: EMPr Amendment - Updated 
Groundwater Impact Assessment. 
Report number 19119420-337102-
14 Revision 1 

November 2020 

 

6.2.2 Assumptions, uncertainties or gaps in knowledge (Study Limitations) 
The following gaps in knowledge were identified for the groundwater study: 

 The groundwater model conducted by Delta H (2019) and water balance modelling conducted by Golder 
(2020b) incorporated an earlier version of the New Largo LoM plan in which Pit F was to be mined from 
2044 to 2072. 

 No post-closure topography was available, and Delta H (2019) assumed that the post closure topography 
equals the pre-mining topography, with no final mine voids for the pits. 

 There is no recent groundwater level and quality data in the vicinity of Pit F. The data used for baseline 
description was collected between 2006 and 2011. Comparison of recent data for other boreholes within 
the New Largo Mining Right area indicated changes in water levels at some localities, though water quality 
did not change much. 

An updated groundwater model which includes the new LoM of Pit F needs to be conducted. Decant rates 
should also be revisited once a post-closure elevation model becomes available. 

7.0 RESULTS 
7.1 Baseline Description 
The proposed New Largo coal mining operation is in the western Mpumalanga Highveld Region and comprises 
a proposed truck and shovel open-cast coal extraction operation of the four (4) and two (2) Coal seams. A 
specialist groundwater report for the integrated environmental and social impact assessment (ESIA) and water 
use license (WUL) application for the entire proposed New Largo Colliery site was undertaken in 2012 by Jasper 
Muller and Associates (JMA). Subsequent studies have been carried out including groundwater modelling and 
updates by Delta H in 2014 and 2019, as well as hydrological and hydrogeological study by Golder in 2020.  
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This study has considered all the available reports on previous hydrogeological and water balance studies listed 
in Section 6.1 to determine the baseline groundwater conditions. 

JMA (2012) found that there is extensive occurrence of groundwater over the entire New Largo area, with 
moderate potential yields available. Only isolated impacts on groundwater quality were found, linked to both 
underground coal mining and agricultural use. For the remaining areas the groundwater quality was considered 
good. 

Monitoring points included the New Largo groundwater monitoring programme, boreholes drilled by New Largo 
in 2006 ( Table 3) and external user boreholes (Table 4). These are also presented in Figure 5. The boreholes 
drilled by New Largo and some of the external user boreholes are specified in water use license No. 
04/B20G/ACFGIJ/2538. The water levels (groundwater elevation) presented in Table 3 were the latest of 
measurements taken between 2006 and 2011 (JMA, 2012). 

Table 3: Groundwater monitoring boreholes drilled by New Largo (JMA, 2012) 

BH No. Farm No. Latitude Longitude 
Surface 

Elevation 
(mamsl) 

Borehole 
Depth (m) 

Groundwater 
Elevation 
(mamsl) 

LGW-B1 534 JR -25.885999° 28.9721° 1534 30 1 520.71 

LGW-B2 536 JR -25.894546° 28.97087° 1557 30 1 554.20 

LGW-B3 537 JR -25.900345° 28.950759° 1553 30 1 546.68 

LGW-B4 566 JR -25.933171° 28.943189° 1543 36 1 539.16 

LGW-B5 566 JR -25.957514° 28.940002° 1525 30 1 519.65 

LGW-B6 568 JR -25.981555° 28.912676° 1536 30 1 528.59 

LGW-B7 537 JR -25.907277° 28.951116° 1556 30 1 544.28 

LGW-B8 216 IR -26.015854° 28.992498° 1520 30 1 517.71 

LGW-B9 569 JR -25.994732° 28.991091° 1544 30 1 537.06 

LGW-B10 569 JR -25.988712° 28.989683° 1538 30 1 535.10 

LGW-B11 537 JR -25.916088° 28.954127° 1558 30 1 549.93 

LGW-B12 326 JR -25.961298° 28.984124° 1525 30 1 516.55 

LGW-B13 566 JR -25.978959° 28.936606° 1552 40 1 532.87 

LGW-B14 568 JR -25.995666° 28.936707° 1525 30 1 513.30 

LGW-B15 326 JR -25.950357° 28.975689° 1538 30 1 530.48 

LGW-B16 536 JR -25.92458° 28.991016° 1541 30 1 531.36 

LGW-B17 536 JR -25.914407° 28.998243° 1539 36 - 

LGW-B18 536 JR -25.900119° 28.993882° 1526 24 - 



November 2021 21465149-347361-4 

 

 
 

 10 
 

BH No. Farm No. Latitude Longitude 
Surface 

Elevation 
(mamsl) 

Borehole 
Depth (m) 

Groundwater 
Elevation 
(mamsl) 

LGW-B19 536 JR -25.890487° 28.98555° 1553 30 - 

LGW-B20 536 JR -25.905902° 28.976237° 1573 30 1 569.53 

LGW-B21 326 JR -25.924676° 28.967599° 1586 30 1 579.38 

LGW-B22 566 JR -25.938484° 28.960777° 1570 36 1 562.15 

LGW-B23 566 JR -25.953792° 28.957786° 1549 30 1 539.69 

LGW-B24 566 JR -25.961748° 28.942926° 1530 30 1 523.58 

LGW-B25 568 JR -25.981204° 28.954451° 1582 30 1 571.57 

LGW-B26 568 JR -25.982879° 28.924929° 1550 30 1 542.28 

LGW-B27 568 JR -25.98705° 28.925965° 1550 30 1 537.49 

LGW-B28 568 JR -26.010996° 28.924732° 1522 30 1 517.42 

 

Table 4: External users boreholes included in WUL groundwater monitoring programme 

BH No. Latitude Longitude 

BN-2 -26.032443° 28.98348° 

ED-3 -25.899589° 28.956818° 

ED-6 -25.885331° 28.974754° 

HFN-3 -26.043176° 28.929175° 

HFN-5 -26.020564° 28.94233° 

HFN-6 -26.028223° 28.973618° 

HFN-7 -26.023727° 28.971481° 

HFN-60 -25.910899° 28.95755° 

HZ-1 -25.910905° 28.99645° 

HZ-3 -25.88887° 28.98216° 

HZ- 5 -25.90592° 28.974201° 

KF-13 -25.98405° 28.94427° 

KF-18 -25.99646° 28.91818° 
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BH No. Latitude Longitude 

KF-19 -25.99505° 28.91156° 

KF-6 -25.99562° 28.95148° 

KF-7 -25.99641° 28.94552° 

KN-4 -25.92434° 28.95046° 

KN-5 -25.938895° 28.984337° 

KN-12 -25.939871° 28.950084° 

KN-14 -25.923546° 28.962528° 

KN-20 -25.94652° 28.96666° 

KN-24 -25.959714° 28.959192° 

KN-34 -25.95521° 28.93045° 

NSW-7 -26.030246° 28.962884° 

NSW-9 -26.024853° 28.914529° 

NSW-10 -26.025384° 28.946222° 

RP-4 -25.94246° 28.976° 

VN-1 -25.989189° 28.98394° 

VN-6 -25.96137° 28.97905° 

VN-8 -25.96676° 28.97609° 

VN-11 -25.9802° 28.98829° 

VN-14 -25.981181° 28.97019° 
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Figure 5: Location of New Largo Groundwater Monitoring Boreholes 



November 2021 21465149-347361-4 

 

 
 

 13 
 

7.1.1 Regional Characterisation 
7.1.1.1 Geology 
The geology of the New Largo area primarily comprises of sedimentary rocks belonging to the Karoo 
Supergroup, Vryheid Formation (Pv), which consist of thick beds of yellowish to white cross-bedded sandstone 
and grit, alternating with beds of soft sandy shale and coal Seams (Figure 6). 

At surface the geology in the north and far west of the New Largo Mine Lease Area is marked by numerous fine 
to medium-grained diabase intrusives (V-di). The diabase has intruded into and above the Pretoria Group 
Sediments as well as the Wilgerivier Formation of the Waterberg Group. The intruded sediments of the Pretoria 
Group lithologies include quartzites of the Magaliesberg Formation, Daspoort Formation (Vdp) and Strubenkop 
Formation (Vst) as well as shales of the Silverton Formation (Vsi). 

Intrusive coarse-grained granites belonging to the Bushveld Igneous Complex occur to the north and east of 
the New Largo Mine Lease Area. 

There are only limited known dyke intrusions and no significant faulting at New Largo. 

7.1.1.2 Hydrogeological units 
JMA (2012) reported the presence of two dominant hydrogeological units intersected during the drilling of their 
investigation boreholes at New Largo, namely: 

 A laterally extensive shallow weathered zone aquifer. 

 More localised deeper fractured aquifer systems. 

The more prominent of these is the laterally extensive shallow weathered zone aquifer, which occurs in the 
weathered and weathering related fractured zone within the Vryheid (Karoo Supergroup) and Pretoria Group 
(Transvaal Supergroup) lithologies (JMA, 2012). The average vertical thickness of this aquifer zone is 
approximately 21 meters, and it is considered to store and transport the bulk of groundwater, displaying 
unconfined to semi-confined piezometric conditions. 

Localised fractured aquifers are restricted to contact zones between intrusive diabase bodies and the host rock. 
These semi-confined aquifers may have high yields in places but have limited storage, which will be drained 
laterally or vertically from the storage of the neighbouring weathered zone aquifer (JMA 2012). Aside from these 
isolated fracture zone aquifers, groundwater flow occurs preferentially in shallow weathered zone and bedding 
parallel fracturing along joints at depth. 

Where present, alluvial strata will also be capable of storing and transmitting groundwater (Delta H, 2014). 

Although not considered a natural aquifer, significant volumes of water are stored in the mined out (1989) 
underground workings on the No.2 and No.4 coal seams of the old New Largo Colliery. 

7.1.1.3 Borehole Yields 
The JMA (2012) specialist groundwater study covered the entire proposed New Largo Colliery site and refers 
to 28 hydrogeological investigative boreholes that were drilled in 2006 at the New Largo site, intersecting the 
shallow weathered aquifer at an average depth of 30 meters below ground level. Borehole blow yields were 
obtained from 17 of these boreholes, while 11 boreholes were dry. The blow yields in the 17 wet boreholes 
varied between 0.01 L/s and 3.33 L/s, averaging at 0.23 L/s. A plot of New Largo groundwater monitoring 
boreholes on the DWAF (2009) average borehole yield map shows that most of the boreholes fall within areas 
with average borehole yields of 0.1 – 0.5 l/s (Figure 7). 
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Figure 6: Surface Geology on and surrounding the New Largo Mine Lease area 
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Figure 7: Average borehole yielding potential (DWAF,2009) 
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7.1.1.4 Aquifer Parameters 
Slug tests were conducted in 15 of the 28 investigative boreholes drilled in 2006 and the data analysed for 
hydraulic conductivity (K) (JMA, 2012). A summary of the K-values (metres/day) is presented in Table 5. The 
closest of the tested boreholes to Pit F are LGW-B8 and LGW-B9, which are located on the southern and 
northern edges of the pit, respectively.  Borehole LGW-B10 is approximately 0.7 km north of Pit F. The K values 
determined for the weathered aquifer, which has an average thickness of 21 m in the New Largo area range 
between 0.01 and 7 m/day with a geometric mean of 0.12 m/day (1.4E-06 m/second). It should be noted that 
the slug tests conducted ranged in minimum duration from one (1) minute and up to 27 minutes. The short 
duration of these tests may not reflect the actual aquifer conditions. 

Table 5: Slug Test Summary and Calculated Aquifer K values (JMA, 2012) 

Borehole Name Test Date Test Duration (min) Average K value 
(m/day) 

LGW-B1  October 2006  5 0.83  

LGW-B2  October 2006  15 0.17  

LGW-B3  October 2006  15 0.04  

LGW-B4  October 2006  1 7.03  

LGW-B5  October 2006  15 0.03  

LGW-B6  October 2006  22 0.01  

LGW-B8  October 2006  18 0.01  

LGW-B9  October 2006  3 1.49  

LGW-B10  October 2006  27 0.02  

LGW-B12  October 2006  10 0.39  

LGW-B13  October 2006  21 0.01  

LGW-B14  October 2006  15 0.18  

LGW-B15  October 2006  18 0.21  

LGW-B16  October 2006  18 0.11  

LGW-B20  October 2006  5  0.83  

Arithmetic Mean  0.76  

Harmonic Mean  0.03  

Geometric Mean  0.12  

 

The average storativity (S) of the shallow weathered aquifer, formed by the interstices/pore space and fracturing 
of the weathered Karoo host rock below the water table is reported by JMA (2012) to be 0.002. The effective 
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aquifer porosity in the weathered Karoo aquifer is reported as ranging between 0.01 and 0.07, with a bulk 
probable effective porosity of 0.05. 

7.1.1.5 Groundwater Recharge 
Groundwater recharge to the shallow aquifer zone at New Largo is as a function of rainfall and infiltration and 
is expressed as a percentage of mean annual rainfall (MAP), which is taken at 736 mm/annum for the New 
Largo area. The mean annual recharge to the groundwater system is estimated to be between 3% and 7% of 
the MAP, or approximately 25 to 55 millimetres per annum. 

7.1.1.6 Groundwater Levels and Flow Direction 
Depth to natural groundwater level varied from 2.14 to 19.86 mbgl in LGW boreholes between 2006 and 2011 
(JMA, 2012). Groundwater levels measured in limited number of LGW and external users’ boreholes in June 
2021 varied from 3.16 to 17.57 mbgl. The groundwater elevations tend to mimic the ground elevation within the 
New Largo area. 

Groundwater elevation contours and groundwater flow directions based on data presented in Table 3 are 
illustrated in Figure 8. Groundwater generally flows from high elevations towards the surface drainages. New 
Largo project area lies on a topographical high, with water draining to the east and west along the sub-catchment 
in the direction of the Saalklapspruit and Wilge River respectively. The sub-catchment boundary is inferred to 
behave as a groundwater divide. The Pit F area has components of flow towards the south and north (JMA, 
2012). 

7.1.1.7 Description of past mining in the area 
Historically the No.2 and No.4 coal seams have been mined by bord-and-pillar methods within the southern 
portions of proposed Pit C of the New Largo area, but to the north of the N12 highway. The extent of the historical 
Coal seam No.2 and No.4 underground mine workings are illustrated in Figure 9. The depth of mining for the 
No.4 coal seam ranged between 10 m to 30 m below the surface and No.2 coal seam approximately 15 m below 
seam No.4 (Vermeulen and Usher 2006). 

The mining voids remaining from the historical mining operations at New Largo are described by JMA (2012) 
as significant artificial groundwater zones. According to Hodgson (2010), the post-mining voids in the northeast 
took approximately ten years for the water levels to reach the maximum water level at 1534 mamsl. A third of 
coal Seam No.4 mine workings had been flooded at this elevation (1534 mamsl). Mine water was previously 
controlled by pumping excess water into a pan on the surface, with the intent of evaporating excess mine water 
from the pan. Previous studies suggest recharge into the underground mine workings to be approximately 1.5 
ML/day. As a result of the old mine workings being flooded, the mine inflows are “lost” from the overall water 
balance for the area. 

Active mining operations, targeting the same coal seams, are identified several hundred metres to kilometres 
to the south, south-east and east of the proposed Project area. These operations are not expected to influence 
groundwater inflows in the Pits in the New Largo Project area. 
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Figure 8: Baseline Groundwater Contours and Flow Directions (JMA,2012) 
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Figure 9: Seam No.2 and No.4 historical underground mine workings 
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7.1.2 Pit F 
7.1.2.1 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. 

7.1.2.2 Groundwater Inflows to Pit F 
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 total New Largo LOM, at that stage considered to last from 2015 to 2064. Pit F was only planned 
to be mined over the periods 2035-2049 (Version 7) and 2040-2054 (Version 6). The inflows for the total New 
Largo for those years of Pit F operation were reported as daily averages and are presented in Table 6. 

Table 6: Groundwater component inflow to New Largo from 2035 - 2054 for versions 7 of LOM Plan (JMA, 2012) 

Year 

JMA (2012) 

Version 7 (m3/day) Groundwater 
Inflow 

2035 2 893 

2036 3 023 

2037 3 153 

2038 3 283 

2039 3 413 

2040 3 519 

2041 3 625 

2042 3 731 

2043 3 837 

2044 3 943 

2045 4 079 

2046 4 214 

2047 4 350 

2048 4 486 

2049 4 622 
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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 4). 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. 

7.1.2.3 Post Closure decant 
Delta-H was requested by Golder to update the New Largo groundwater model that they carried out in 2014 
(Delta H, 2014) to account for the updated 2019 LoM plan for the colliery. In addition to simulating life of mine 
groundwater inflows, which accounted for groundwater recharge over the opencast and backfilled areas, the 
model predicted the post closure rebound of the water table and potential decant rates and locations at New 
Largo. It was indicated that the post-closure model simulation results were only indicative of the likely behaviour 
of the system under a limited set of changing parameters in the distant future and were not claimed to be an 
accurate prediction of the future. It was furthermore emphasised that the groundwater flow simulations 
accounted for decant of mine influenced groundwater to surface only and did not consider potential pollution 
plumes emanating from the backfilled areas and potentially reporting to nearby wetlands or surface waters. 

The total post closure decant rate from several decant locations, generally located at the edge of the backfilled 
areas next to pre-mining drainage courses and associated wetlands, i.e. topographic lows, was predicted to be 
around 3.71 ML/day (1 352 917 m3/a). For Pit F, a total of 0.50 ML/day were predicted to occur from three 
locations on the southern and eastern edges of the pit (Figure 10). 
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Figure 10: Predicted post closure decant locations and rates based on pre-mining topography (Delta H, 2019). 

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. A seepage 
boundary condition was assigned to the backfilled areas in the model, which removed any water decanting at 
the edge of the backfilled areas from the groundwater flow system. However, under site conditions the decanting 
groundwater might pond at the location, form surface run-off or re-infiltrate into the ground (Delta H, 2019). 

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, and was 
considered to be a too optimistic assumption. It was recommended that predicted decant rates should be 
revisited once a post-closure elevation model becomes available. 

7.1.2.4 Groundwater Quality 
JMA (2012) described the New Largo site as a “Brown-Fields” area due to both current and historical mining 
activities that have taken place on or around the site. As part of the investigations by JMA (2012), 309 potential 
groundwater receptors were identified at New Largo and adjacent to sites. This includes boreholes, wells and 
springs. Groundwater is abstracted for livestock watering, gardening, domestic, industrial and mining use. 
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Future potential use of groundwater for agriculture was considered large by JMA (2012) and should be protected 
from being negatively affected. 

Baseline groundwater samples were collected from 103 different localities in addition to surface water samples 
and samples taken from springs between 2004 and 2011. The SANS 241:2006 Drinking Water Standard was 
used to assess the compliance of the groundwater sampled from a human health perspective. The groundwater 
quality was also further discussed with respect to the 28 hydrogeological investigative boreholes drilled and 
sampled between 2004 and 2011. 

The background groundwater quality using the samples obtained from the 28 investigative hydrogeological 
boreholes was described by JMA (2012) in a Piper diagram as distinctly Type, B to Type C (Figure 11). 
Boreholes near Pit F (LGW-B8 and LGW-B9) plot in Type C, which represents Na/Ca-HCO3 and Na-HCO3 
type water and is normally characterised by typical flow of the aquifer. The piper diagram gives a good 
indication of the baseline groundwater condition, which is not yet impacted by mining activities. 

 
Figure 11: Piper diagram of Groundwater sampled at New Largo from 2004-2011 (after JMA, 2012) 

Exceedances with respect to individual dissolved elements in the groundwater of these 28 investigative 
boreholes were reported by JMA (2012) for fluoride (F), aluminium (Al), Iron (Fe) and manganese (Mn). Borehole 
LGW-B8, on the southern edge of Pit F had an exceedance of fluoride. The other borehole close to Pit F (LGW-
B9) did not have any exceedances. There is no recent water quality data for the boreholes close to Pit F. 

7.2 Site sensitivity assessment (in relation to proposed activity, 
associated infrastructure, structures) 

The sensitive receptors in the vicinity of Pit F are: 
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 Wetlands and a stream that drains the area to the south and east on Pit F (Figure 12), where decant 
from the pit (Figure 10) is likely to flow to. 

 The headwaters of a wetland in Truter’s farm, which flows towards dams that are used for irrigation in the 
area. 
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Figure 12: Wetlands and streams at Pit F 
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7.3 Impact Assessment Review and Update 
The key changes from the existing authorised project were reviewed against the up-to-date description of the 
groundwater conditions to identify any new impacts not already included in the previous ESIA and provided for 
the existing EMPr. Then, a statement was made on whether the impacts previously assessed have changed 
because of changes made to the mine plan timing or mine scheduling. 

Where changed impacts were identified, the standard national approach to the assessment of the significance 
of the identified impacts was conducted (Section 7.3.1). 

Where no changed impacts were identified, a statement was made to that effect, endorsing the findings of the 
previous ESIA, and supported by the updated baseline description and findings of the new/modified project 
infrastructure and activities review process. 

7.3.1 Impact Assessment Methodology (for new/changed impacts) 
The significance of identified impacts will be determined using the approach outlined below (terminology from 
the Department of Environmental Affairs and Tourism Guideline document on EIA Regulations, April 1998). This 
approach incorporates two aspects for assessing the potential significance of impacts, namely occurrence and 
severity, which are further subdivided as follows (Table 7): 

Table 7: Impact Assessment Factors 

Occurrence Severity 

Probability of occurrence Duration of occurrence Scale/extent of impact Magnitude of impact 

 

The four ranking scales used to assess the factors for each impact are outlined in Table 8. 

Table 8: Impact assessment scoring scales 

Magnitude Duration 

10- Very high/unknown 5- Permanent (>20 years) 

8- High 
4- Long-term (19 - 20 years, impact ceases after site closure has been 
obtained) 

6- Moderate 
3- Medium-term (3 months- 19 years, impact ceases after the operational life of 
the activity) 

4- Low 2- Short-term (0 - 3 months, impact ceases after the construction phase) 

2- Minor  1- Immediate 

Scale Probability 

5- International 5- Definite/Unknown 

4- National 4- Highly Probable 

3- Regional 3- Medium Probability 

2- Local  2- Low Probability 

1- Site Only 1- Improbable 

0- None 0- None 
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The following definitions are applicable to the ranking scales outlined above: 

 Magnitude: is a measure of the degree of change in a measurement or analysis (e.g., the area of pasture 
or the concentration of a metal in water compared to the water quality guideline value for the metal), and 
is classified as none/negligible, low, moderate or high. The categorisation of the impact magnitude may be 
based on a set of criteria (e.g. health risk levels, ecological concepts and professional judgement) pertinent 
to each of the discipline areas and key questions analysed. The various levels of magnitude, as applicable 
to this study, are summarised in Table 9. Appropriate, widely recognised standards are to be used as a 
measure of the level of impact. 

 Scale/Geographic extent: refers to the area that could be affected by the impact and is classified as site, 
local, regional, national, or international. 

 Duration: refers to the length of time over which an environmental impact may occur i.e. 
immediate/transient, short-term (0 to 3 months), medium-term (3 months to 19 years), long-term (greater 
than 19 years with impact ceasing after closure of the project), or permanent. 

 Probability of occurrence: is a description of the probability of the impact actually occurring as 
improbable (less than 5% chance), low probability (5% to 40% chance), medium probability (40% to 60% 
chance), highly probable (most likely, 60% to 90% chance) or definite (impact will definitely occur). 

Table 9: Magnitude definition for biodiversity assessment 

Magnitude Biodiversity Context 

Minor Very slight change from the existing baseline condition. Change barely distinguishable, 
approximating to the ‘no change’ situation 

Low Minor shift away from existing baseline conditions. Change arising from the 
loss/disturbance will be discernible, but underlying character, composition and/or 
attributes of the baseline condition will be similar to pre-development circumstances or 
patterns. Having a minor effect on the known population/range of a species of concern, or 
extent of a natural habitat or an ecosystem of concern. 

Moderate Loss or alteration to one or more key elements/features of the existing baseline 
conditions, such that the post-development character, composition and/or attributes will 
be partially changed. Loss of a moderate proportion of the known population/range of a 
species of concern, or extent of an ecosystem of concern 

High Major alteration to key elements/ features of the existing baseline conditions such that the 
post-development character, composition and/or attributes will be fundamentally changed. 
Loss of a high proportion of the known population/range of a species of concern, or extent 
of an ecosystem of concern 

Very High / 
Unknown 

Total loss of key elements/ features of the existing baseline conditions such that the post-
development character, composition and/or attributes will be fundamentally changed. 
Total loss of the known population/range of a species of concern, or extent of an 
ecosystem of concern 

 

Once these factors are ranked for each impact, the significance of the two aspects, occurrence and severity, is 
assessed using the following formula: 
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Significance Points= (Magnitude + Duration + Scale) x Probability 

The maximum value is 100 significance points (SP). The impact significance will then be rated as follows: 

Points Significance Description 

SP>60 
High environmental 
significance 

An impact which could influence the decision about whether or not 
to proceed with the project regardless of any possible mitigation. 

SP 30 - 60 
Moderate 
environmental 
significance 

An impact or benefit which is sufficiently important to require 
management, and which could have an influence on the decision 
unless it is mitigated. 

SP<30 
Low environmental 
significance 

Impacts with little real effect and which will not have an influence 
on or require modification of the project design. 

+ Positive impact An impact that is likely to result in positive consequences/effects. 

 

7.4 Impact Assessment / Impact Statement 
To allow for direct comparisons of the impacts between the 2012 and the 2021 groundwater impact assessment, 
the 2012 key impacts have been re-ranked appropriately in alignment with the updated national impact 
assessment methodology requirements (Section 5.0) and compared to the 2021 scenario. 

7.4.1 2012 Key Impact Assessment Findings 
The results of the 2012 impact assessment are shown on Table 10 and summarised for each mining phase in 
this section. 

Construction Phase 

 Unmitigated impacts of construction activities were found to have a low environmental significance on 
groundwater quantity and moderate significance on groundwater quality due to interaction of water with 
carbonaceous materials in the box cut. Implementation of suitable mitigation measures reduced the impact 
on groundwater quality to be of a low environmental significance. 

Operation Phase 

 The impacts of mining activities were found to have a high environmental significance on groundwater 
without and with implementation of mitigation measures due to deterioration of quality in opencast pits and 
from surface mine waste storage facilities, increased recharge and loss of baseflow. 

 Inter-mine flow and impacts on external groundwater users were of a low environmental significance. 

Decommissioning/Closure Phase 

 The impacts were found to have a high environmental significance without and with implementation of 
mitigation measures due to deterioration of water quality due to carbonaceous spoils and discard backfilled 
in-pit. 

Post-Closure Phase 
The impacts were found to have a high environmental significance without and with implementation of 
mitigation measures due to inter-mine flow and decant of poor-quality pit water. 
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7.4.2 2021 Key Impact Assessment Findings 
The potential impact of the proposed opencast mining activities at New Largo Colliery during operations include 
but is not limited to impact to groundwater dependent ecosystems (wetlands) in the project area, changes in 
local groundwater levels and groundwater quality. The opencast mining method requires efficient removal of 
overburden and interburden strata in order to access coal seams. The exposure of the pyrite bearing host rock 
and coal to rainwater results in Acid Mine Drainage (AMD). AMD results in groundwater that is highly saline and 
elevated sulphate concentrations. During operation, operational areas must be kept dry and all the water moving 
into the spoils has to be pumped out and treated. Increased recharge is expected to report to the spoils and 
rehabilitated areas. 

In addition to the in-pit disposal of discard, whose impact was considered in the 2012 impact assessment, three 
mineral residue facilities are now proposed: 

 ROM coal stockpile, which will be built during the construction phase, deposited on during the operations 
phase, and removed at closure; 

 Temporary stockpile for excess ROM coal, which will exist for a part of the operations phase; and 

 Temporary discard stockpile, which will be built during the construction phase, deposited on during the 
first two to three years of the operations phase (2022-2024), and removed before the start of the fourth 
year of the operations phase (2025). 

Construction 
From a construction perspective, the mining of Pit F, and construction of supporting infrastructure were 
assessed in the original 2012 groundwater impact assessment. The following impacts are noted: 

 Earthworks and Soil Management: 

 Excavation of soil will take place to a stripping depth above the shallow weathered zone ground water 
elevations of the study area. Groundwater intersected will consist of isolated perched zones. Very little, 
if any groundwater bodies will be intersected. 

  None indicated for Shallow weathered zone aquifers. Excess perched water must be removed from 
the excavation areas and pumped to PCD's 

 Mining Activities: 

 Opencast mining at New Largo will start with the construction of a box cut. 

 Groundwater seeping into the open void will be in contact with carbonaceous material. 

 An increase in Suspended Solids will take place. 

 Groundwater and rainwater falling into the pit will deteriorate if not pumped from the pit. 

 Opencast mining at New Largo will start with the construction of a box cut. Box cut construction 
activities will penetrate saturated aquifers, causing a localised cone of groundwater depletion around 
the mining activity. 

 Identify all ground water users that can be affected by the cone of dewatering (2km around all mining 
activities). Include these boreholes in the active monitoring system. Proven decrease in ground water 
quantities will be supplemented by an external source. 

 Road Construction of R545 deviation should not result in any significant impacts on groundwater quality 
unless there is a spill that could contaminate groundwater. 
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 Prevent the accumulation of excess water in open voids. Pump excess water from pit to the Pollution 
Control Dams/Balancing dams. All excess dirty water at New Largo will be treated when the WTP is 
commissioned. 

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

 Groundwater quantity increase resulting from the mining of Pit F 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 F 
should be managed and treated. 

 Apart from 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. 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 first few years of mining, 
dewatering via a sump might not be required in active box cut. However, this will need to be confirmed by 
a groundwater model using current mine plan for Pit F. 

 Due to mining, water levels may become lower in the vicinity of Pit F and result in loss of baseflow and 
impact on water supply sources for external groundwater and surface water users, including Truter farm. 

 Seepage from the ROM stockpile and temporary stockpile for excess ROM, which could be acidic with 
elevated concentrations of total dissolved solids, sulphate and trace elements that could pose a risk to the 
environment, will need to be managed. 

 Seepage from the temporary discard stockpile, which could be acidic with elevated concentrations of total 
dissolved solids, sulphate and trace elements that could pose a risk to the environment, will need to be 
managed. 

Decommissioning/Closure Phase 
The potential impacts on the groundwater resource because of the decommissioning of Pit F and supporting 
infrastructure are largely covered in the original 2012 impact assessment. 

Additional impacts were identified from the groundwater model update (Delta H, 2019), and water balance for 
New Largo which incorporated the potential impacts of mining Pit F (Golder, 2020b). The groundwater model 
indicates a total predicted post closure decant rate of around 3.71 ML/d (1 352 917 m3/a) at several decant 
locations, generally located at the edge of the backfilled areas next to pre-mining drainage courses and 
associated wetlands, i.e. topographic lows. Any water decanting at the edge of the backfilled areas might pond 
at these locations, form surface run-off or re-infiltrate into the ground; however, predicted decant rates should 
be revisited once a post-closure elevation model becomes available. 
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Table 10: 2021 Impact Assessment Matrix (after Synergistics, 2012) 
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Construction Phase              

1.3.1 
Earthworks 
and Soil 
Management 

Excavation of soil will take place to a 
stripping depth above the shallow 
weathered zone ground water elevations 
of the study area. Groundwater 
intersected will consist of isolated 
perched zones. Very little, if any 
groundwater bodies will be intersected 
 
None indicated for Shallow weathered 
zone aquifers. Excess perched water 
must be removed from the excavation 
areas and pumped to PCD's 

4 1 1 1 6 Low 2 1 1 1 4 Low 

1.3.2 Mining 
Activities 

Opencast mining at New Largo will start 
with the construction of a box cut. 
Groundwater seeping into the open void 
will be in contact with carbonaceous 
material. An increase in Suspended 
Solids will take place. Groundwater and 
rainwater falling into the pit will 
deteriorate if not pumped from the pit. 

6 3 2 4 44 Moderate 4 3 1 3 24 Low 

Opencast mining at New Largo will start 
with the construction of a box cut. Box 
cut construction activities will penetrate 
saturated aquifers, causing a localised 

4 2 1 2 14 Low 2 1 1 1 4 Low 
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cone of groundwater depletion around 
the mining activity. 
 
Identify all ground water 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 
ground water quantities will be 
supplemented by an external source. 

1.3.3 Road  

Construction of R545 deviation should 
not result in any significant impacts on 
groundwater quality unless there is a 
spill that could contaminate groundwater. 
 
Prevent the accumulation of excess 
water in open voids. Pump excess water 
from pit to the Pollution Control 
Dams/Balancing dams for reuse and 
evaporation.  

8 2 2 3 36 Moderate 6 2 1 2 18 Low 

Operation Phase              
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2.3.1 
Earthworks 
and Soil 
Management 

Operational phase excavation of soil will 
take place to a stripping depth above the 
shallow weathered zone ground water 
elevations of the study area. 
Groundwater intersected will consist of 
isolated perched zones. Very little, if any 
groundwater bodies will be intersected. 
 
None indicated for shallow weathered 
zone aquifers. Excess perched water 
must be removed from the excavation 
areas and pumped to pollution control 
dams.  

2 3 1 2 12 Low 2 3 1 1 6 Low 

2.3.2 Mining 
Activities 

Ingress of groundwater and rainwater 
into opencast voids, soft and hard 
overburden stockpiles, spoils and 
rehabilitated sections of New Largo 
Colliery. Acidification of sections of 
spoiled material will lead to a 
deterioration in ground water quality over 
time. Continuous aeration of unsaturated 
spoils will contribute to salt loads. In 
addition to this some 100 Million tons of 
coal discard will be placed in parts of the 
pit. This is best handled by deposition 
below the final post-closure water line, to 
minimise oxidation of sulphides. The 
expected groundwater quality at New 
Largo will consist of a mix of at least 5 

10 4 2 5 80 High 6 4 2 5 60 Moderate 
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different groundwater quality types. All 
water to be pumped to the Water 
Treatment Plant. 
 
Pump excess water from pit to the 
Pollution Control Dams/Balancing dams 
for reuse and evaporation.  A pump and 
treat system will be put in place from 
year 3 (2024), onwards. 

2.3.3 Mining 
Activities 

Opencast mining activities will create 
areas that are open, filled with spoils and 
rehabilitated areas. Groundwater 
recharge from surface will increase from 
the normal 1-3% of MAP, to an 
increased % (depending on the nature of 
the area). 
In the active void up to 100% of rainfall 
will accrue. The increase in recharge for 
spoils and rehabilitated areas will vary 
between 14% and 30% of MAP. 
Inter-mine flow can take place, although 
highly unlikely. External user's 
groundwater resources can be 
influenced. Loss in stream base flow. 
 

10 4 2 5 80 High 8 4 1 5 65 High 
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Pump excess water from pit to the 
Pollution Control Dams/Balancing dams 
for reuse and evaporation.  A pump and 
treat system will be put in place from 
year 3 (2024). 
Monitor ground water levels in all pits 
and surrounding external user's 
boreholes. Prevent build-up of water in 
mined-out areas. 
Calculate loss in catchment reserve and 
release water in all sub-catchments to 
make up for the loss in individual stream 
base flow. 

2.3.4 

Coal 
Processing, 
and Discard 
Management 

The temporary Discard stockpile could 
have an impact on groundwater qualities 
when recharge into the facility seeps into 
the ground. This is mitigated by the 
construction method to project shallow 
groundwater, and the mining method that 
will ensure seepage is intercepted by the 
active mining window. 
 
(Discard disposal in-pit addressed under 
the mining activities)  
Deterioration in pit qualities due to in-pit 
disposal will be handled at the Water 
Treatment Plant. Excess drainage from 
the number of coal stockpiles will be 
pumped to Pollution control dams. 

6 3 1 5 50 Moderate 2 3 1 2 12 Low 
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2.3.5 

Coal 
Processing, 
and Discard 
Management 

Potentially acidic seepage with elevated 
levels of salts from ROM stockpile and 
temporary excess ROM stockpile could 
cause deterioration of groundwater 
qualities if it seeps into the ground. This 
could be mitigated by placing a Class C 
barrier system or similar beneath the 
stockpiles. 

8 4 1 5 65 High 4 4 1 2 18 Low 

2.3.6 

Coal 
Processing 
and Discard 
Management 

Operational activities will have a small 
increase in groundwater make (quantity) 
due to the presence of rainfall draining 
from coal stockpiles. In-pit discarding will 
not influence the groundwater yield of 
the pit. 
 
Pump excess water from the Run of 
Mine stockpiles to the Pollution Control 
Dams. 

8 3 1 4 48 Moderate 6 1 1 3 24 Low 

2.3.7 Water 
Management 

Deterioration of groundwater qualities in-
pit. The permanent Water Treatment 
Plant will treat mine affected water. 
 
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.  

10 4 1 5 75 High 8 4 1 5 65 High 
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2.3.8 Water 
Management 

Continuous dewatering of mined-out 
opencast pit will result in a loss in 
groundwater yield. This will impact 
surrounding groundwater users and 
result in a loss in stream base flow.  
 
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. 

10 4 1 5 75 High 6 4 1 5 55 Moderate 

2.3.9 
Non-mineral 
Waste 
Management 

The use of surface waste handling 
infrastructure will have a very limited 
impact on groundwater quantity. Only 
excess rainfall will have to be dealt with. 
 
Pump excess water from the Run of 
Mine stockpiles to the Pollution Control 
Dams.  

2 1 1 2 8 Low 2 1 1 1 4 Low 

Decommissioning/Closure Phase 

3.14.1 Water 
Management 

Discard backfilled into mine pit 
Rehabilitated mining area 
Degradation of quality of mine water 
Changes of water recharge and 
infiltration. 
 

10 4 2 5 80 High 8 4 1 5 65 High 
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Pump excess water from pit to the 
Pollution Control Dams/Balancing dams 
for reuse and evaporation.  A pump and 
treat system will be put in place from 
year 3 (2024).  
Active pump and treat system to remain 
in place until such time as water 
monitoring results prove that active 
treatment is no longer required 
 
 Implement Closure Plan as per EMP 

Post-Closure Phase 

4.1.1 Water 
Management 

Changes to water infiltration, recharge 
and catchment yield 
Decant and inter-mine flow 
 
Active pump and treat system to remain 
in place until such time as water 
monitoring results prove that active 
treatment is no longer required 
 
The environmental reserve (reserve 
determination) will determine minimum 
quantities to be released, and thus the 
availability of water for other uses. 
 
Implement Closure Plan as per EMP 

10 4 2 5 80 High 8 4 1 5 65 High 
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7.5 Mitigation Measures 
The 2021 mitigation measures for groundwater are summarised as follows: 

7.5.1 Construction Phase 
Earthworks and soil management: 

 None indicated for shallow weathered zone aquifers. Excess perched water must be removed from the 
excavation areas and pumped to PCD's. 

Mining Activities: 

 Prevent the accumulation of excess water in open voids. Pump excess water from pit to the Pollution 
Control Dams/Balancing dams for reuse and evaporation. Excess water at New Largo will be treated at 
the water treatment plant (WTP) from year 3 (2024). 

 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. 

7.5.2 Operation Phase 
Earthworks and soil management: 

 None indicated for shallow weathered zone aquifers. Excess perched water must be removed from the 
excavation areas and pumped to pollution control dams. 

Mining Activities: 

 Pump excess water from pit to the Pollution Control Dams/Balancing dams for reuse and evaporation.  A 
pump and treat system will be put in place from year 3 (2024). 

 Monitor groundwater levels in all pits and surrounding external user's boreholes. Prevent build-up of water 
in mined-out areas. 

 Deposit discard in the pit below final post mining water level, where the saturated thickness is high. The 
best areas are blocks shown in dark blue in Figure 13. These will be mined from LOM year 2 (2023) to 
year 10 (2031), year 13 (2034) and year 14 (2035). This would ensure that discard material is completely 
covered by water, which would reduce ARD processes substantially, due to limiting the availability of 
oxygen. Discard should not be placed in shallow areas on the southern, southwestern, and north-eastern 
parts of the pit (shown in light blue and green in Figure 13), which will be mined towards the end of LOM.  

 Calculate loss in catchment reserve and release water in all sub-catchments to make up for the loss in 
individual stream base flow. 
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Figure 13: Pit F back fill saturated thickness 

Coal processing and discard management: 

 ROM stockpile and temporary excess ROM stockpile: In addition to being potentially acid generating, the 
ROM coal was assessed as Type 3 waste, which will require a Class 3 liner system (or similar) to decrease 
the seepage to groundwater of potentially acidic seepage with elevated salts and metals, see Figure 14. 
The barrier is required as the main ROM stockpile is off pit and temporary excess ROM stockpile is on part 
of pit to be mined very late (final year of LOM: 2038), and there is a risk of contaminated seepage to the 
north until mining nears the stockpile site in LOM year 10 (2031). 

 
Figure 14: Example of a Class C barrier 
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 Temporary discard stockpile: two mitigation measures: 

 Construction: prior to construction, strip and stockpile soils, and strip first layer of soft dig overburden. 
This will protect the soils from contamination and help direct seepage towards the active mining 
window. 

 Mining method: deposition on the stockpile will commence in LOM year 2 (2023) and continue in LOM 
year (2024), when mining will be taking place east of the stockpile. This will mean that seepage from 
the stockpile will be drawn eastwards towards the active mining window, which will be at a lower 
elevation than where the stockpile will be located (Figure 15) and will be intercepted by an in-pit sump. 
Before the start of LOM year 4 (2025), all the discard will be removed from the stockpile and backfilled, 
and then the discard footprint will be mined through removing any residual contamination. 

 
Figure 15: Pit F Seam elevations 

 Deterioration in pit qualities due to in-pit disposal will be handled at the Water Treatment Plant. Excess 
drainage from the number of coal stockpiles will be pumped to Pollution control dams. 

Water management: 

 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 groundwater around the WTP and associated infrastructure for 
potential impacts. 

Non-mineral waste management: 

 Pump excess water from the Run of Mine stockpiles to the Pollution Control Dams. 
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7.5.3 Decommission/closure Phase 
Water management: 

 Contaminated pit water will be pumped and treated until the quality improves significantly and water 
monitoring results prove that active treatment is no longer required. 

 Dirty water will be captured and treated at permanent WTP. 

7.5.4 Post Closure Phase 
 Contaminated pit water will be pumped and treated until the quality improves significantly and water 

monitoring results prove that active treatment is no longer required. 

 The environmental reserve (reserve determination) will determine minimum quantities to be released, 
and thus the availability of water for other uses. 

 Closure plan will be implemented as per EMP. 

7.5.5 Identification of areas to be avoided (Including buffers) 
Areas to be avoided have not been identified hence buffers are considered not necessary. 

7.5.6 Rehabilitation/restoration recommendations 
The Rehabilitation of Pit F and associated infrastructure should be done according to the closure plan as per 
EMP. 

7.5.7 Additional measures required for significant residual impacts 
The change in mine plan to start with mining at Pit F earlier than previous schedules does not have a material 
change on impacts identified in 2012. No additional measures are therefore proposed. 

7.6 Monitoring Requirements 
7.6.1 2012 Monitoring Requirements 
The monitoring programme by JMA (2012) was divided into 6 monitoring stages based on mining periods, with 
each including a combination of geohydrological investigative boreholes and external user boreholes close to 
the operating pit as well as boreholes proposed to be drilled around mine infrastructure of the period. For Pit F 
the proposed additional borehole was located on the north-eastern side of pit for the period from 2035. 
Groundwater samples were to be monitored on a six-monthly basis for pH, EC, TDS, Ca, Mg, Na, K, Si, Total 
Alkalinity, Cl-, SO42-, NO3-, NH4+, Al, F, Fe, Mn and E-Coli. 

The subsequent approved water use license (No. 04/B20G/ACFGIJ/2538 of 2015) conditions require New Largo 
to monitor groundwater level and quality on a quarterly basis at 61 monitoring points, all of which are in Table 3 
and Table 4. The conditions also require that monitoring points be selected: 

 to measure impacts of opencast mining activities on groundwater level and quality. 

 to measure Inter-mine flow. 

 to monitor direct impacts associated with disposal of waste. 

 to monitor impact of mining activities on groundwater users. 

The conditions also require that water levels be monitored to ensure that groundwater component of the 
Reserve is not impacted negatively. 
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7.6.2 2021 Monitoring requirements 
There are currently no groundwater monitoring boreholes in the vicinity of Pit F. The boreholes that were 
drilled in 2006 (LGW08 and LGW09) no longer exist. It is proposed that boreholes be drilled to monitor 
groundwater quality quantity and levels downstream of: 

 Wastewater treatment plant. 

 Eastern PCD. 

 Western PCD. 

 Predicted decant points. 

The water should be analysed for parameters specified in the approved water use license (No. 
04/B20G/ACFGIJ/2538 of 2015). 

8.0 CONCLUSION 
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: 

Earthworks and soil management: 

 None indicated for shallow weathered zone aquifers. Excess perched water must be removed from the 
excavation areas and pumped to PCD's. 

Mining Activities: 

 Prevent the accumulation of excess water in open voids. Pump excess water from pit to the Pollution 
Control Dams/Balancing dams. Pump excess water from pit to the Pollution Control Dams/Balancing 
dams for reuse and evaporation.  A pump and treat system will be put in place from year 3 (2024). 

 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. Prevent build-up of 
water in mined-out areas. 

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

Coal processing and discard management: 

 Deterioration in pit qualities due to in-pit disposal will be handled at the Water Treatment Plant. Excess 
drainage from the number of coal stockpiles will be pumped to Pollution control dams. 

Water management: 
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 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. 

Non-mineral waste management: 

 Pump excess water from the Run of Mine stockpiles to the Pollution Control Dams. 

Should the mitigation proposed above be implemented then the updated EMP for the New Largo mine should 
ensure that no further impacts on the groundwater resource are sustained, further to those already currently 
authorised. 

8.1 Conditions for inclusion in the environmental authorisation 
The following new conditions for inclusion in the amended environmental authorisation 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. 

 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. 
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Executive Summary 

New Largo Coal (Pty) Ltd plans to amend their original mine schedule to commence mining of Pit H at an earlier 
date than the timeframes stipulated in the original mining schedule, and will include backfilling with De-stoning 
Plant reject material. This earlier schedule will require the development of some infrastructure not previously 
included in the EMPr.  

In addition, mining at the New Largo Pit D will commence sooner than originally planned, with a change to the 
mine plan.  

This report is a geochemical assessment which provides the following 

 Comment on the geochemical impact of the changes at Pit D; 

 Predicted mine water quality range for Pit H, based on the New Largo baseline study and follow-up work; 

 Characterisation and mineral residue risk assessment for the De-stoning Plant reject material, based on 
an analogue sample collected from the De-stoning Plant at Klipfontein; and 

 Waste classification and assessment to support the above.  

The main findings of this assessment are: 

 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 air 
processing plant;  

 The Sulphide S of De-stoning Plant reject 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); 

 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 (which will affect the chemistry of mine water removed from the pit for treatment and the 
PCD water quality) are assessed as Type 3 waste and classified as hazardous (environment); and 

 The reject material from the De-stoning Plant is assessed as Type 3 waste and classified as hazardous 
(human health and environment). 

The following is recommended: 

 Sampling, geochemical characterisation and waste assessment of reject material from process metallurgy 
laboratory work and from the De-stoning Plant once it is operational, to confirm or revise the findings of 
this study which were based on an analogue sample;  
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 Sampling, geochemical characterisation and waste assessment of Pit H spoils from the first box cut, to 
confirm or revise the findings of this study which were based on a 2009 baseline study; and 

 Kinetic testing of reject material and Pit H 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.  
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DETAILS OF THE SPECIALIST 
Table 1: Details of specialist 

Specialist Information 

Name: David Love 

Cellphone number: 076 831 4629 

Email: dalove@golder.co.za 

Qualifications:  PhD, Delft Technical University / UNESCO-IHE, 
Netherlands, 2013 

 

Qualifications of specialist 
Education 

PhD, Delft Technical University / UNESCO-IHE, Netherlands, 2013 

Professional Affiliations 

 South African Underground Coal Gasification Association (Executive Committee Member) 

 Water Institute of Southern Africa (Fellow)(Mine Water Division Committee Member) 

 Geological Society of South Africa 

 International Association of Hydrological Sciences 

 Geological Society of Zimbabwe 

Experience 
David Love is a Technical Director in the Golder Mining region of Europe Middle East Africa - Asia Pacific, and 
is responsible for the direction and quality of geochemistry work and transdisciplinary integration. He has over 
twenty years of experience in diverse areas of natural resources science and management in southern and 
west Africa. David’s particular interests in the management of mine residues, arsenic geochemistry and 
underground coal gasification have led him to innovative work on the remobilisation and immobilisation of waste 
products at depth, the restriction of waste and dirty water to ever-decreasing operational spaces and the re-
purposing of waste materials for environmental protection. David is experienced in transdisciplinary technical 
integration and multinational project management in numerous countries across southern Africa. 

Declaration of Independence by Specialist 
I, David Love declare that I – 

 Act as the independent specialist for the undertaking of a specialist section for the proposed New Largo 
Coal EMPr Amendment.  

 Do not have and will not have any financial interest in the undertaking of the activity, other than 
remuneration for work performed; 

 Do not have nor will have a vested interest in the proposed activity proceeding; 

 Have no, and will not engage in, conflicting interests in the undertaking of the activity; 

 Undertake to disclose, to the competent authority, any information that have or may have the potential to 
influence the decision of the competent authority or the objectivity of any report, plan or document.  
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Appendix 6 of the EIA Regulations  
Where applicable, this baseline report has been written in compliance with Appendix 6 of the EIA Regulations.  

Section Requirements Section addressed in report 

1.(1) A specialist report prepared in terms of these Regulations must contain 

(a) Details of  

(i) the specialist who prepared the report; and Gerhard van der Linde 
Principal Hydrogeologist 

(ii) the expertise of that specialist to compile a specialist 
report including a curriculum vitae 

See above 

(b) a declaration that the specialist is independent in a 
form as may be specified by the competent authority 

See above 

(c) an indication of the scope of, and the purpose for 
which, the report was prepared; 

Section 1.0 

(cA) an indication of the quality and age of base data used 
for the specialist report; 

Section 6.1 – current 
Section 4.0 - historic 

(cB) a description of existing impacts on the site, 
cumulative impacts of the proposed development and 
levels of acceptable change; 

 

(d) the duration, date and season of the site investigation 
and the relevance of the season to the outcome of 
the assessment; 

Section 6.1 
Seasonal dynamics not relevant for 
geochemistry 

(e) a description of the methodology adopted in 
preparing the report or carrying out the specialised 
process inclusive of equipment and modelling used; 

Section 6.1 

(f) details of an assessment of the specific identified 
sensitivity of the site related to the proposed activity 
or activities and its associated structures and 
infrastructure, inclusive of a site plan identifying site 
alternatives; 

Not considered in geochemistry scope 

(g) an identification of any areas to be avoided, including 
buffers; 

Not considered in geochemistry scope 

(h) a map superimposing the activity including the 
associated structures and infrastructure on the 
environmental sensitivities of the site including areas 
to be avoided, including buffers; 

Section 2.0 

(i) a description of any assumptions made and any 
uncertainties or gaps in knowledge; 

Section 6.1 

(j) a description of the findings and potential implications 
of such findings on the impact of the proposed 
activity (including identified alternatives on the 
environment) or activities; 

Section 7.0 and section 9.0 
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Section Requirements Section addressed in report 

(k) any mitigation measures for inclusion in the EMPr; Section 7.0 and section 10.0 

(l) any conditions for inclusion in the environmental 
authorisation; 

Section 7.0 and section 10.0 

(m) any monitoring requirements for inclusion in the 
EMPr or environmental authorisation; 

Section 10.0 

(n)  

(i) (as to) whether the proposed activity, activities or 
portions thereof should be authorised; 

Section 9.0 and section 10.0 

(iA) regarding the acceptability of the proposed activity or 
activities; and 

(ii) if the opinion is that the proposed activity, activities or 
portions thereof should be authorised, any 
avoidance, management and mitigation measures 
that should be included in the EMPr, and where 
applicable, the closure plan; 

(o) a description of any consultation process that was 
undertaken during the course of preparing the 
specialist report; 

Not considered in geochemistry scope 

(p) a summary and copies of any comments received 
during any consultation process and where 
applicable all responses thereto; and 

(q) any other information requested by the competent 
authority. 

Not considered in geochemistry scope 

2. Where a government notice gazetted by the Minister 
provides for any protocol or minimum information 
requirement to be applied to a specialist report, the 
requirements as indicated in such notice will apply. 

Not considered in geochemistry scope 
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1.0 INTRODUCTION 
New Largo Coal (Pty) Ltd. acquired the New Largo Coal (NLC) Project from Anglo American Inyosi Coal (Pty) 
Ltd. (AAIC). The development of the New Largo Coal infrastructure is phased to coincide with New Largo’s 
obligation in terms of the Eskom Kusile Power station’s coal ramp-up schedule and New Largo plans to amend 
the original mine schedule to commence mining of Pit H at an earlier date than the timeframes stipulated in the 
original mining schedule, and will include backfilling with De-stoning Plant reject material. This earlier schedule 
will require the development of some infrastructure not previously included in the EMPr.  

In addition, mining at the New Largo Pit D will commence sooner than originally planned, with a change to the 
mine plan.  

New Largo will also be implementing a product coal off-loading facility with associated required conveyor flights 
to convey coal to the Kusile coal stockpiling area. 

This report is a geochemical assessment which provides the following 

 Comment on the geochemical impact of the changes at Pit D; 

 Predicted mine water quality range for Pit H, based on the New Largo baseline study and follow-up work; 

 Characterisation and mineral residue risk assessment for the De-stoning Plant reject material, based on 
an analogue sample collected from the De-stoning Plant at Klipfontein; and 

 Waste classification and assessment to support the above.  

2.0 PROJECT UNDERSTANDING  
2.1 New Largo Project 
The New Largo Project is located in the Mpumalanga Province with the coal resources situated between the N4 
and N12 highways (a portion is located south of the N12), see Figure 1. The current land uses in the region 
include coal mining, farming, power generation facilities and small residential communities. New Largo falls 
within the MU22 and MU20 Water Management Areas (WMA). The water quality planning limits (WQPLs) for 
compliance/impact assessments for Pit D and H are the Wilge River MU22 (the Saalklapspruit drains the eastern 
side of New Largo – MU20/MU21 – and not Pits D and H. 

Of the five coal seams in the Vryheid Formation, only the No. 2 and No. 4 seams are relevant at New Largo 
(Figure 2). Seam 4 is found 8 to 47 metres below natural ground level and is ~4.5 metres thick. Seam 2 is 
located ~13 metres below seam No. 4 and varies in thickness, from ~4.6 to ~8.2 metres. Both the Seam 5 
(occurs in high lying areas) and the Seam 3 (< 0.5m thick) are uneconomic. Seam 1 is uneconomic due to the 
thickness of the sandstone parting (AATC, 2012). Sandstone (carbonaceous) and Seam 1 coal are the pit floor 
material, whilst weathered coal seams and Seam 3 will be rolled over (in-pit spoils). 

2.2 Pit D: Activities Relevant to EMP Amendment 
Mining at the New Largo Pit D will commence sooner than originally planned, and include mining of the pillar 
between New Largo and the Klipfontein Mine, see Figure 1. This is a small increase in the footprint of the pit, 
with no change in seams to be mined, overburden to be backfilled or waste streams generated. 

The run of mine (ROM) coal from Pit D will be processed at the De-stoning Plant (air plant) at Klipfontein and 
the rejects will not return to New Largo. 

On the basis of the above, there is no material change in the geochemical impact of Pit D as a result of the 
proposed changes, and Pit D is not considered further in this report. 
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Figure 1: New Largo location and life of mine plan 
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Figure 2: Simplified column for New Largo Colliery (AATC,2012) 

2.3 Pit H: New Activities and Infrastructure  
Pit H will begin operation before the construction of infrastructure that will be built for the main mine, certain 
activities and infrastructure will now be required at Pit H to allow it to operate as a stand-alone area, see 
Figure 3. Proposed activities associated with Pit H that require amendment to existing authorisations are: 

 In-pit disposal of reject material;  

 Pollution Control Dams (PCD’s); and  

 Removal and management of mine water from Pit H. 
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Figure 3: Pit H layout 
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Coal beneficiation is planned for Pit H by dry processing using a De-stoning Plant (also called an air plant). The 
air process technology in the De-stoning Plant upgrades the feed material over a vibrating screen in conjunction 
with air from a force fan. No process water is used, and no slurry is produced. Pit H will have its own De-stoning 
Plant which will beneficiate the ROM coal from Pit H, in the same way the Pit D ROM coal is to be beneficiated 
at Klipfontein. 

The material tonnage for Pit H and Plant separation volumes is provided in Table 1; of the approximately 35 Mt 
mined, approximately 5 Mt of material is rejected by the De-stoning Plant. The rejects represent both the stony 
material within coal plys, which would be removed as “coarse discard” in a conventional wet coal handling and 
preparation plant (CHPP), and also a portion of the sandstone and mudstone. 

According to the mine planning (Table 1), coal material >8 mm will be screened out to separate into coal product 
(Seam 4 and Seam 2) and residue material (product contamination), which although referred to at times as 
discard is really a waste rock material, as the bulk of the material is the interburden between Seam 4 and Seam 
2. This material is referred to as “reject material” will be backfilled. The total reject material is 88% of the total 
in-pit (roll over and floor) spoils and ~99 % of Seam 4 / Seam 2 in-pit coal spoils, whereas the total in-pit spoil 
material is 2.9% of the total hard/interburden tonnage (Table 2).  

Table 2: Pit H RoM coal and Plant total material volume from month 25 to 153 (New Largo, 2020) 

Coal RoM and beneficiation Total Tonnes Calorific Value Sulphur (%S) 

Seam 4 RoM (total tonnage mined)1 5,808,811 20.26 1.18 

Seam 2 RoM (total tonnage mined) 1 29,483,333 20.33 1.02 

Total Seam 4 Product2 4,701,978 20.73 1.15 

Total Seam 2 Product2 26,711,880 20.64 0.89 

RoM Breakdown from Plant (as received) Total Tonnes Proportion (%) 
Total M4/M2 

Product 

Proportion (%) 
M2&M4 waste rock 
residue to Inpit coal 

& floor spoils* 

Plant bypass (30% of plant feed/8mm Undersize)3 3,534,628 - - 

Plant feed (70% plant feed / 8mm Oversize)4 7,190,239 - - 

Seam 4 Plant Product5      167,699 3.6 - 

Seam 2 Plant Product5   4,645,241 17 - 

Seam 4 (product contamination) Reject material6 215,284 4.6 
88 

Seam 2 (product contamination) Reject material6 2,028,341 7.9 

Notes: * See Table 2   1 All RoM mined for spoil roll over & delivery to RoM tip.  2 All the tonnes that has been processed and that pass 
quality specifications.  3This RoM coal is the result of selective mining of ply's of coal which were identified as failing quality specifications, 
but which can be upgraded by beneficiation to pass specifications. This fraction (tonnes) of coal <8mm is screened out of the feed to plant 
(De-stoning Plant process can only process >8mm), and re-combined with the plant product coal post beneficiation.  4This coal is the result 
of selective mining of ply's of coal which were identified as failing quality specifications, but which can be upgraded by beneficiation to pass 
specifications. Coal fraction/tonnes >8mm is screened out and beneficiated in the De-stoning Plant to separate the coal  rock.  5 This fraction 
(tonnes) of coal >8mm was screened out and beneficiated in the De-stoning Plant process to separate into coal and rock. This is the coal 
that passed coal specification after rock material removed (destoning).    6 This is the rock contamination that is separated out from the coal 
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Table 3: Pit H waste material volume from month 1 to 156 (New Largo, 2020) 

Mine material Total Volume in m3  

(tonnes) 
Tonnage proportion 
relative to hard 
overburden 
/interburden* (%) 

Tonnage proportion 
relative to total 
M4&M2 waste rock 
contamination **(%) 

Topsoil 4,290,625  
 
 
 
- 

 
 
 
 
- 

Soft overburden 49,722,427 

Hard overburden 1,396,735 

Interburden volume 31,983,270 

In-pit coal floor spoils1 172,403 (337,830) 0.38 15 

In-pit Seam 4 / Seam 2 coal 
spoils2 

1,262,347 (2,211,386) 2.5 99 

Notes:  * density of 2.65 m3/t assumed for hard and interburden volume to calculate tonnes  **Total M4 & M2 Product = 31,413,858 tonnes 
(Table 1) 1 Coal reject - Uppermost ply of S2 coal that will be spoiled in-pit floor as part of selective mining (covered with roll-over burden)   
2 Coal reject - S4 or S2 Block of coal that fail all qualities with no prospect of beneficiation. Spoiled in-pit floor as part of selective mining. 
(covered with roll-over burden) 

3.0 LEGAL FRAMEWORK 
The environmental aspects of the design and management of mine residues (i.e. dumps or stockpiles of waste 
rock, overburden, discard, tailings, ROM and low grade material) are governed by the National Environmental 
Management: Waste Act (NEM: WA). The Regulations Regarding the Planning and Management of Residue 
Stockpiles and Residue Deposits from a Prospecting, Mining, Exploration or Production Operation (GN R. 632 
of 2015) provide for the characterisation of mine residues (all forms of mine waste and stockpiles) as the basis 
for a risk assessment (Figure 4).  

 
Figure 4: Flowchart for mine residue characterisation in terms of GN R. 632 of 2015 
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GN R. 632 of 2015 additionally provided that the by the Waste Classification and Management Regulations (GN 
R. 634-636 of 2013), based upon the leachable and total concentrations of specified constituents of concern. 
The amendment of GN R. 632 of 2015 on 21 September 2018, requires that the pollution control barrier system 
be driven by a risk assessment based upon the characterisation as opposed to pollution control barrier system 
designs driven by the Waste Classification and Management Regulations (GN R. 634-636 of 2013). 

Waste assessment in terms of the Waste Classification and Management Regulations is still required to a 
support water use license application. In terms of the Regulations, the potential level of risk associated with 
storage/disposal of materials/wastes can be determined by following the prescribed Australian Standards 
(AS4439.1, AS4439.2 and 44396.3) test protocols. The results must be assessed against the four levels of 
thresholds for leachable and total concentrations (Figure 5) which in combination, determines the waste type 
and associated barrier design / liner requirements.  

The terminology is as follows:  

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

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

 LCT= means the leachable concentration thresholds for particular contaminants in a waste (LCT0, LCT1, 
LCT2, LCT3); and 

 TCT= means the total concentration thresholds for particular contaminants in a waste (TCT0, TCT1, 
TCT2). 

 
Figure 5: Flow diagram for waste assessment in terms of GN R. 635 of 2015 

4.0 REVIEW OF PREVIOUS GEOCHEMICAL STUDIES 
4.1 CSIR (2009) 
Rock units that will contribute to the spoils at New Largo were tested by CSIR (2009) in a 14 day kinetic flask 
test, with analysis of alkalinity, acidity, sulphate and iron (Fe2+) in leachate. The study for raw coal, product and 
discard concluded that the neutralisation surplus from Seam 2 could be used to buffer Seam 4 acidity. 
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The results (Figure 6) indicate that  

 During early mining circumneutral pH (pH 6.07 to 6.98 and sulphate concentration ~ 50-350 mg/L) is 
expected due to available neutralisation potential (Table C4, Appendix C); 

 Acidic drainage (pH 1.97 to 3.67 and sulphate concentration ~ 250-7200 mg/l) will prevail for Seam 4 RoM 
coal, washed coal product and discard material once the neutralisation potential is depleted; and 

 Seam 2 RoM coal and washed coal product is expected to generate Neutral Mine Drainage (pH 5.80 to 
6.98 and sulphate concentration ~ 50-1650 mg/L). 

 
Figure 6: Mine water drainage classification based on INAP(2010) indicating South African coal mine water (Love, 
2018) 

4.2 JMA (2009) 
As part of the geohydrological baseline study conducted at New Largo in 2006, the acid generation 
characteristics of 36 drill core samples representing material to be spoiled in the opencast pits was assessed. 
The baseline findings also provided the first order ground water quality predictions for spoil material, and In-pit 
disposal of discard on selective horizons. Table 3 provided the first order pit predictions for the JMA 2009 study. 

Table 4: First order mine water qualities expected at New Largo for different life cycles (JMA, 2009) 
Chemical Constituent Operational Phase (no discard) Post Closure discard backfill** 

Short residence  In-pit quality  3%S Discard  5%S Discard 

pH 8.5 - 6.5 6.5 - 5.5 3 - 4 2 - 4 

TDS (mg/l) 600 2000-4000 3000-6000 4000-8000 

Ca (mg/l) 32-80 100-200 550-1100 600-1200 

Mg (mg/l) 20 60-120 200-700 200-800 

Na (mg/l) 30 60 -150 400 -100* 400 -100* 

K (mg/l) 5-10 50-80 50-100 50-150 

T.Alk (mg/l) 250 <150 0 0 
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Chemical Constituent Operational Phase (no discard) Post Closure discard backfill** 

Short residence  In-pit quality  3%S Discard  5%S Discard 

SO4 (mg/l) 80-150 600-1400 
ave 1000 

1500-6000 
ave 3000 

2000-8000 
ave 4000 

Al (mg/l) 0 5 >20 >20 

Mn (mg/l) <1 5 >10 >10 

Fe (mg/l) <1 >5 >19 >10 
Notes: *Na depleted after 25 years **Not applicable to Pit H since coal discard material as backfill material is not applicable to  
Pit H since DMS Plant is for New Largo main mine ( De-stoning Plant for destoning coal is for Pit H) 

The following assumptions were made by JMA (2009) for the first order mine water qualities: 

 The low-residence scenario assumes an in-pit contact time of less than 14 days and is based on CSIR  
(2009) shake flask kinetic test duration  

 The operational phase scenario assumes the total release of bicarbonate species for neutralisation. 

 The 3%S and 5%S discard options assumes optimal placement of discard below decant levels – no mixing 
or spoiling below final decant elevation. A maximum of 80 million tons spread evenly over the total facility. 

 A maximum of 10% discard disposal was assumed. 

Selected samples from the JMA 2009 study central pit (borehole LGW-B13, Appendix B, Figure B1) were used 
to indicate the Pit H pit floor carbonaceous shale i.e. Seam 1 (sampled at 35-37m), in-pit roll over coal spoils as 
indicated in Table 1. 

4.3 Geostratum (2011) 
Additional coal (and overburden/interburden) samples were collected by Geostratum (appointed by JMA 
Consulting) from New Largo drill cores with the resource area in 2010. Acid Base Accounting (ABA) testing of 
79 samples was completed to assess the ARD risk. Review of the 14 exploration borehole locations (Appendix 
B, Figure B2) indicate that only one borehole (NLC1613) is located within Pit H. The six samples collected from 
Pit H (2 coal and 4 overburden samples) and in-pit spoil/floor samples from central pit (JMA 2009) plot similarly 
(Figure 7) to the New Largo main mine ABA data (Figure 8). 

The average total S concentration of the three Pit H coal samples is 0.79% and is less than the 0.89 -1.2 % total 
S  for Seam 2 & 4 coal (Table 1). Due to the limited number of samples for Pit H, geology continuity and the 
lack of concentration results available from the Geostratum (2011) study material characteristic data for New 
Largo resource area (JMA, 2009) was reviewed for this assessment i.e. 20 overburden/interburden and 18 coal 
seam samples.  
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Figure 7: Paste pH vs Total Sulphur Net Potential ratio (TNPR) for Pit H NLC 1613 samples (includes selected Seam 
1&2, interburden and pit floor (carbonaceous shale) samples from New largo central pit 

 
Figure 8: Paste pH vs Net Potential ratio (TNPR) for all New Largo geochemical samples (Golder, 2019b) 

4.4 JMA (2011) 
Revision of the first order pit water qualities estimates by JMA was due changes in mine scheduling, rate of 
spoiling/rehabilitation, pumping of water in and out of different pits for water management purposes, discard 
material placement and discard material leaching characteristics. JMA (2011) predicted expected water qualities 
JMA based on the mining schedule in use at that time (Version 5) and additional ABA results (Geostratum, 
2011) for 79 samples from 2010 drill cores that including Seam 3 &5 and thin carbonaceous layers. The pit 
water quality for the following six scenarios were predicted by JMA (2011):  

1) Short residence time for mining sequence 2014-2025 (prior to UG dewatering). 

2) Long residence time for mining sequence 2014-2025 (prior to UG dewatering). 
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3) Combination of waste streams post 2027 (north and UG). 

4)  In-pit qualities long residence time post 2030 (south). 

5) In-pit qualities with selective discard disposal. 

6)  In-pit qualities for isolated cells with 50% discard blend. 

It should be noted that the Groundwater Impact Assessment Report (JMA, 2011) documents the first five 
scenarios only. The long-term ground water quality prediction for discard disposal ~90 Mt, indicated in-pit 
acidification of all discard cells and is the poorest quality water to be expected in isolated areas (the first mining 
sections, combined with the in-pit storage of discard). The excess water make from the temporary 10 Mt surface 
discard dump was added to this water make. This waste steam adds 5% to the total water make from 2017, 
gradually increasing to 25% at LOM. The short-residence time due to pump and treat water management 
prevents acidification of the final pit water as predicted for Scenario 5 ( Table 4). 

Table 5: Predicted mine water quality (JMA, 2011) 

Scenario/ 
Chemical 
Constit-uent 

Short residence 
time  

Long residence 
time 

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 
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pH 7.3 – 6.5 7.1 7.3 – 6.3 6.8 6.5 – 4.5 5.8 5.5 – 4.0 5.0 5.0 4.5 4.5 2.5 

TDS (mg/l) 450 -590 520 650 -880 745 800 -1100 950 1100 - 1500 1250 1700 2400 3900 6800 

Ca (mg/l) 35-55 44 70-110 95 120-180 160 220-400 280 450 550 800 800 

Mg (mg/l) 15-22 17 25-65 40 40-90 65 120-200 165 180 220 200 250 

Na (mg/l) 15-30 20 40-60 52 40-60 50 80-120 100 120 100-0 
(Depleted) 

140 150-0 

K (mg/l) 5-10 8 5-16 10 35-45 40 35-45 40 50 50 80 80 

T.Alk (mg/l) 180-285 225 300-450 360 140-180 160 0-120 0 0-50 0 0 0 

SO4 (mg/l) 40-110 80 100-220 170 400-750 630 700-1100 900 1050 1200 2000 3600 

Al (mg/l) 0 0 0 0 1-5 2 10 10 10 10 10 10 

Mn (mg/l) <1 <1 <1 <1 1-5 3 >3 >3 >3 >3 >3 >3 

Fe (mg/l) <1 <1 <1 <1 >5 >5 >5 >5 >5 >5 >5 >5 

5.0 PREDICTED MINE WATER QUALITY 

Pit H mine water quality needs to be predicted based on previous studies. The JMA (2011) 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 discard disposal 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 placemen.  

 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). 

Applying the JMA (2011) water quality ranges for selective discard and 50% discard (Table 4) as analogous to 
Pit H water qualities is considered conservative (worse case) because: 
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 The bulk of the reject material from the Pit H De-stoning Plant to be backfilled at Pit H 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; and 

 The data inputs for estimating pit water qualities in JMA (2011) were from NAG leach, which represents 
total oxidation of the material. 

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

Table 6: 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 

SO4
2- (mg/l) 1200 3600 

Al (mg/l) 0 10 

Mn (mg/l) 0 3 

Fe (mg/l) 0 5 

 

The predicted mine water quality range is compatible with the feed water quality used as input to the water 
treatment model (Golder, 2020: 200 mg/L acidity (CaCO3, approximately pH 2.7) and 4500 mg/L TDS) , although 
the high case is slightly worse than the feed water quality. 

6.0 DE-STONING PLANT REJECT MATERIAL CHARACTERISTICS 
6.1 Introduction 
An analogue sample of reject material after air separation was collected from Klipfontein in July 2020  
(Figure 10). 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 (see Figure 1 for location).  



November 2020 19119420-336564-6 

 

 
 

 13 
 

 
Figure 9: Pit H analogue De-stoning Plant reject material sample from adjacent coal mine 

Static test work conducted on the coal residue (discard) material is presented in the sections that follows and 
included: 

 Physical properties; 

 ABA and sulphur speciation; 

 Minerology; 

 Total elemental composition; 

 Modified Synthetic Precipitation Leaching Procedure (SPLP) at 1:5 solid to liquid ratio; and 

 NAG (net acid generation leach). 

Ecotoxicology tests were not carried out. 

6.2 Physical Properties 
6.2.1 Particle size distribution 
The reject material from the De-stoning Plant was observed to be sand to coarse gravel sized particles (<10 
cm). 

6.2.2 Propensity for spontaneous combustion 
There is no information available regarding spontaneous combustion tests on De-stoning Plant reject material 
from the analogue site.  
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6.2.3 Propensity to oxidise and decompose 
The sulphide-containing mineral comprising the reject material oxidises in the process of ARD generation. 

6.2.4 Stability and reactivity 
The sulphide-containing materials react with oxygen and water in the process of ARD generation. 

6.2.5 Concentration of volatile organics 
No volatile organic compounds (VOCs) are used in the air processes at the Plant hence the reject material does 
not generate VOCs. 

6.3 Total Elemental Composition 
The extent of elemental enrichment in the reject material was assessed using the geochemical abundance index 
(GAI). GAI compares the measured concentration of an element with the estimated median crustal abundance 
after Fortescue (1992) and Price (1997), using the equation:  

GAI= log2[Cn/1.5 X Bn],  

Where Cn is the concentration of the element in the samples and Bn is the crustal abundance of that element. 
The GAI is expressed in integer increments from 0 through to 6, where GAI where a GAI of 0 indicates the 
element is present at a concentration similar to or less than the crustal abundances; GAI of 3 corresponds to a 
12-fold; and so forth, up to a GAI of 6, which indicates a 96-fold or greater enrichment above the median crustal 
abundances. The elements that were found to be enriched in the discard samples are tabulated in Table 6 and 
Appendix B (Table B1).The following elements had GAI values >3: As, B and S. 

Table 7: Geochemical Abundance Index for De-stoning Plant reject material sample 

Sample Name Rock Type  Elements with GAI≥2 (bold indicated GAI≥3) 

KWF-Discard Stone material after air processing As, B, Mo,S 

6.4 Minerology 

Table 7 indicates mineralogical results for the De-stoning Plant material. The following is concluded from      
Table 7 : 

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

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

Table 8: 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.  
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 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%). 

6.5 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 8. The following can be concluded from the ABA results: 

 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 7); 

 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 9: 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. 

6.5.1 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 9 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.  
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Table 10: 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 

6.5.2 ARD Risk Classification  
Based on the guidelines outlined in Table 10 the De-stoning Plant reject material was determined to be 
potentially acid-generating (Figure 11a) and likely to generate acid (Figure 11b).  

Table 11: 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. 
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Figure 10: 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) 

6.6 Leach Characteristics 
The results of short-term leach testing by Synthetic Precipitation Leaching Procedure (SPLP) (Table 11) 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. 
▪ Mn exceeded domestic, livestock and aquatic guidelines. 

Table 12: Deionised water leach (deionised water leach 1:5) for De-stoning Plant reject material  

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 



November 2020 19119420-336564-6 

 

 
 

 18 
 

Chemical 
Constituent 

Unit Blank KWF-
Discard 

Water 
Quality 
Planning 
Limits 
(WQPLs 

DWAF (1996) Water Quality Standards 

Wilge 
River 
(MU22) 

Domestic  Livestock  Irrigation Aquatic 
Ecosystems 

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      

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 
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6.6.1 Kinetic Testing 
No kinetic test work completed for the De-stoning Plant reject material to confirm the ABA results of insufficient 
NP available to buffer acidity from pyrite oxidation in the long term, and PAG classification. 

6.7 Aquatic Toxicity Properties 
Screening ecotoxicology tests were not conducted on the De-stoning Plant reject material sample  

7.0 RISK ASSESSMENT OF DE-STONING PLANT REJECT MATERIAL 
The outcomes of the risk assessment are shown in Table 6 and show a considerable risk in terms of acid rock 
drainage and leachate chemistry, though similar to the risk level identified by JMA (2011). It is proposed that 
this will be managed through: 

 Decreasing seepage post-closure through the use of a cover over the rehabilitated pit (cover design to be 
developed nearer to pit closure when rehabilitated pit final landform is available;  

 Interception of pit water to prevent decant; and 

 Treatment of intercepted pit water. 

Table 13: New Largo Pit H Discard Risk Assessment 

Aspect Properties Risk 

Chemical Acid-base accounting Acid-generating 

Chemical composition of 
leachate (short-term) 

SPLP leachate exceeded Wilge River (MU22) limits for TDS, 
EC, nitrate, sulphate and calcium and DWAF (1996) aquatic 
guidelines for Al, chloride. Mn and Hg and domestic use for 
Ca and Mn. 

Chemical composition of 
leachate (long-term) 

Long-term oxidation is likely to result in acidic leachate which 
will pose a risk to aquatic ecosystems and downstream 
users if decanting. 

Propensity for spontaneous 
combustion 

Likely but not tested. 

Propensity to oxidise and 
decompose, stability and 
reactivity 

The sulphide-containing discard materials react with oxygen 
and water in the process of ARD generation. 

Concentration of volatile 
organics 

Not applicable. 

Mineralogy Acid-forming minerals Pyrite content of coal residue discard samples is 6.9% 

Acid-neutralising minerals Calcite, dolomite and siderite were rare phases (~0.4  wt%)  

Waste Physical hazards Not flammable per SANS10234 criteria, not explosive, 
generally oxidising and does not release toxic gases when 
in contact with water or acid 

Health hazards Total concentration of multiple parameters exceeded 1% but 
none of these parameters exceed 1% in leachate. However, 
the low pH of the leachate is hazardous to human health. 
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Aspect Properties Risk 

Environmental hazard Total concentration of multiple parameters 1% but none of 
these parameters exceed 1% in leachate. 
However, the ecotoxicological tests not conducted and 
expected to be moderate acute hazard. 

Classification Potentially hazardous (in terms of SAN10234) to the 
environment in medium to long term due to acidic seepage 
generated under oxidising conditions. 

Total concentrations TCT0 < TC (As, Ba and Pb) < TCT1  

Leachable concentrations LCT0 < LC (Ni) < LCT1 

Assessment Type 3 

Toxicity Slight to moderate acute hazard 

Physical Properties The material is sand to gravel sized (PSD tests not done)  

Vulnerability of the water resource If Pit H were to decant, this would impact the Wilge River 
and associated and wetland areas. 

Presence of vulnerable ecosystems Moderate impact on the aquatic ecosystem of the Wilge 
River and associated and wetland area should decant occur. 

Pit (decant) water quality  Prediction of the pit water quality conducted by JMA in 2011 
is deemed relevant and applicable to Pit H pit water quality 
since the sulphide S is 3.6% and within the range of the 
material characterised by the Geostratum 2011 assessment. 
The designated backfill areas in Pit H will initially generate 
NMD (pH ~5.5 -6.8 and TDS ~745 -1250 mg/L). However, 
on depletion of the neutralising minerals in the reject material 
(during late operational and closure phases/medium to long-
term) will result in acidic seepage/decant of pH = 2.5-4.5 and 
TDS~2400-6800 mg/L. 

Prevention of pollution to satisfactorily 
mitigate the impact on groundwater and 
surface water and on biodiversity  

Dirty water volume is reduced by use of the air processing 
plant.  
Concurrent rehabilitation and placement of soil cover to limit 
oxygen and infiltration ingress into the De-stoning plant 
rejects (and spoils). 
Dirty water is intercepted during operations in the normal 
course of pumping water out of sumps for mining to proceed.  
Once mining of Pit Has ceased, the pit will start to fill up with 
water as the groundwater table rebounds.  Given that Pit H 
will start decanting before closure of the mine it has been 
assumed that the decant will be treated by a mobile 
treatment plant (see also Golder, 2020). 
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8.0 WASTE ASSESSMENT AND CLASSIFICATION OF PIT H RESIDUE 
MATERIALS 

8.1 Introduction 
A waste assessment is required to inform the water use licence application and EMP amendment for the Pit H 
activities.  

There is limited data available for the leachate chemistry of the spoils that will be in contact with mine water at 
Pit H: 

 Total concentration results from XRF and acid digestion for major and trace element composition was 
available for coal seam, pit floor and carbonaceous interburden samples only (Appendix D, JMA, 2009). 

 Nett Acid Generation (NAG) peroxide leach results (JMA, 2009) for drill core samples (18 coal samples 
and 20 overburden samples), with only five coal in-pit spoils, coal floor and carbonaceous interburden 
samples available from Pit E (South Pit) and was deemed suitable analogues samples of the Pit H spoils. 

 Leachable concentration for alkalinity, acidity, sulphate and iron (Fe2+) for Seam 4 and Seam 2 Raw Coal, 
Coal Product and Coal Discard Material (after washing) (CSIR, 2009) – as these analyses are incomplete 
they cannot be used for waste assessment.  

Regarding in-pit disposal of De-stoning Plant reject material, the analogue sample of reject material from the 
Klipfontein De-stoning Plant was used. 

8.2 Waste Assessment 
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. 

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.  

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 14: 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 
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 15: 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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8.3 Waste Classification 
The following classification is concluded for residue material associated with the New Largo Project: 

 Physical hazards – Flammability tests have not been done to date, but the oxidation of coal typically 
becomes exothermic in the region 200 – 300 °C (Deng et al., 2015). The SANS 10234 state the following 
in terms of self-heating substances: The classification criteria for self-heating substances are based on the 
self-ignition temperature of charcoal, which is 50 °C for a specimen cube of 27 m3. Substances and 
mixtures with a temperature of spontaneous combustion higher than 50 °C for a volume of 27 m3 shall not 
be assigned to this hazard class. The coal and carbonaceous material are classified as not hazardous in 
terms of physical characteristics.  

 Health hazards – The percentage concentration of chemical elements obtained from the XRF and acid 
digestion results were compared to the cut-off values/concentration limits for hazard classes Total 
concentrations of major chemical elements which exceeded 1% including: 

▪ New Largo coal materials (collected from drill cores): Si, Al, Fe (some coal samples only) and Ca (some 
coal samples only). 

▪ New Largo discard materials: no total composition result available from CSIR (2009, 2011). 

▪ These chemical elements (Si, Al, Fe and Ca) are major elements comprising the earth’s crust and have 
low to moderate leachability as solids (in circum-neutral conditions). Therefore, the coal materials do 
not constitute a health risk.  The Seam 2 & 4 discard material kinetic leach results for Fe and SO42- 
(Appendix C) indicate concentrations <1% (2.78 to 7 200 mg/L) under acidic and circum-neutral pH. 

The total and leachable (soluble) concentrations of chemical elements in the coal and discard samples are 
too low to pose an unacceptable risk to human health and the spoils are classified as non-hazardous in 
terms of human health. 

The NAG pH of the coal samples range from 1.9 to 4.7 and the kinetic leach pH of the discard ranges from 
1.5 to 7.0 (CSIR, 2009). A pH value ≤ 2 or a pH value ≥ 11.5 classifies as a Category 1 skin corrosive 
and/or Category 1 skin irritant, and therefore the coal residue material classifies as hazardous in terms of 
human health.  

 Environmental hazard – Although total concentrations of selected chemical elements mentioned above 
exceeded the cut-off limit of 1%, the leachable concentrations of all major chemical elements were low 
(<1.0%) and in some cases, below the reporting limits. The sulphide-containing minerals (identified as 
pyrite (~1-3%) from mineralogy test work) present in the coal reacts with oxygen and water (ARD 
processes) generating acidity and salinity in runoff/seepage. Iun the absence of aquatic toxicology testing, 
leachable concentrations were considered, and the levels of some parameters (TDS, EC, nitrate, sulphate 

and Ca exceeded standards for Wilge River (MU22) and chloride, Al and Hg concentrations exceeded 
DWAF (1996) aquatic guidelines), in the samples, the coal and discard could pose an unacceptable risk 
to the environment and aquatic toxicity. Based on environmental risks the coal and discard materials are 
classified as hazardous. 

The pit H spoils and De-stoning Plant reject material are classified as hazardous. 

9.0 CONCLUSIONS 
1) 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. 
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2) 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;  

3) 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); 

4) 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;  

5) The Pit H spoils (which will affect the chemistry of mine water removed from the pit for management and 
the PCD water quality) are assessed as Type 3 waste and classified as hazardous (environment); and 

6) The reject material from the De-stoning Plant (which represents the in-pit discard disposal) is assessed as 
Type 3 waste and classified as hazardous (human health and environment). 

10.0 RECOMMENDATIONS 
a) Sampling, geochemical characterisation and waste assessment of coal residue (discard) material from 

process metallurgy laboratory work and from the De-stoning Plant once it is operational, to confirm or 
revise the findings of this study which were based on an analogue sample;  

b) Sampling, geochemical characterisation and waste assessment of Pit H spoils from the first box cut, to 
confirm or revise the findings of this study which were based on a 2009 baseline study; and 

c) Kinetic testing of coal residue (discard) material) and Pit H 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  
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APPENDIX A 

JMA (2009) & Geostratum (2011) 
geochemical sample locations  
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Figure A1 Location of selected baseline geochemical drill samples - not all boreholes were sampled 
(JMA, 2009) 

 

Figure A2 Location of geochemical drill core sampled by Geostratum (20011) 
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APPENDIX B 

Summary of JMA and CSIR 
(2009) results 
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REPORT:

(012) 420-2137
(012) 420 2661 Pretoria 0002 South Africa

mloubser@postino.up.ac.za http://www.up.ac.za/academic/science/

Faculty of Natural & Agricultural Sciences
XRD & XRF Facility
Geology Department

Johan Fourie

4 Januarie 2007

The samples were ground to <75m in a Tungsten Carbide milling vessel, roasted at 1000ºC to
determine Loss On Ignition value and after adding 1g sample to 6g Li2B4O7 fused into a glass bead.  Major element
analysis were executed on the fused bead using the  ARL9400XP+ spectrometer. Another aliquot of the sample
was pressed in a powder briquette for trace element analyses.  Results for elements indicated with an *
should be considered semi-quantitative.

GSN LGW-B20 LGW-B6 LGW-B13 LGW-B9 LGW-B13 LGW-B13 LGW-B13 LGW-B13 LGW-B13 LGW-B9 LGW-B9 LGW-B9 LGW-B9 LGW-B2 LGW-B20 LGW-B20 LGW-B2 LGW-B2
GSNcert 15-17 13-15 29-30 14-15 28-29 26-28 35-37 32-35 30-32 20-21 21-23 23-24 16-17 17-19 13-15 17-19 19-22 22-24

65.80 65.90 11.04 41.66 20.48 24.80 29.28 48.29 34.35 62.31 35.89 35.14 17.57 44.25 39.15 44.23 26.32 24.97 18.54 27.71
0.68 0.69 0.68 0.81 0.68 0.61 0.67 1.00 1.45 1.65 1.32 0.53 0.50 1.34 1.34 0.87 1.55 0.35 0.41 0.92
14.67 14.63 8.85 12.88 10.79 13.84 11.75 22.71 7.96 13.31 14.14 3.72 7.68 23.53 19.37 16.44 14.85 5.04 8.37 11.07
3.75 3.82 3.20 3.59 1.82 1.99 0.67 4.83 2.40 0.99 1.23 3.12 2.74 2.52 2.12 3.63 2.77 1.92 3.86 0.95
0.06 0.05 0.05 0.04 0.02 0.00 0.01 0.05 0.01 0.01 0.01 0.03 0.05 0.03 0.03 0.03 0.03 0.02 0.03 0.01
2.30 2.19 0.15 0.29 0.61 0.15 0.27 1.20 0.17 0.14 0.65 0.26 0.21 0.28 0.23 0.44 0.23 0.15 0.49 0.27
2.50 2.64 0.11 0.67 1.84 0.03 1.01 0.21 0.56 0.31 1.77 0.71 0.23 0.12 0.26 0.49 4.68 2.08 2.85 1.18
3.77 3.74 0.04 0.06 0.05 0.05 0.06 0.14 0.08 0.11 0.08 0.06 0.04 0.09 0.07 0.09 0.06 0.05 0.05 0.04
4.63 4.63 0.24 0.42 0.39 0.36 0.36 2.26 0.24 0.20 0.48 0.18 0.19 0.78 0.36 1.13 0.28 0.13 0.35 0.23
0.28 0.28 0.04 0.02 0.14 0.11 0.33 0.08 0.02 0.06 0.08 0.01 0.02 0.26 0.23 0.08 0.37 0.26 0.80 0.08
0.008 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.02 0.01 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.01

0.0043 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.03 0.01 0.02 0.02 0.01 0.01 0.02 0.01 0.02 0.01 0.01 0.01 0.01
0.03 0.02 0.02 0.03 0.02 0.04 0.02 0.04 0.04 0.05 0.04 0.02 0.02 0.04 0.05 0.04 0.04 0.02 0.03 0.03
1.32 1.29 76.06 38.13 62.84 57.69 55.09 17.74 52.44 19.23 43.85 55.88 71.92 26.00 36.24 31.49 49.69 66.01 65.06 57.58
99.82 99.90 100.52 98.64 99.69 99.70 99.53 98.60 99.77 98.41 99.59 99.67 101.19 99.28 99.48 98.99 100.91 101.02 100.83 100.09

GSN LGW-B20 LGW-B6 LGW-B13 LGW-B9 LGW-B13 LGW-B13 LGW-B13 LGW-B13 LGW-B13 LGW-B9 LGW-B9 LGW-B9 LGW-B9 LGW-B2 LGW-B20 LGW-B20 LGW-B2 LGW-B2
GSNcert 15-17 13-15 29-30 14-15 28-29 26-28 35-37 32-35 30-32 20-21 21-23 23-24 16-19 17-19 13-15 17-19 19-22 22-24

1.6 5 3 28 3 10 3 5 15 3 3 4 3 14 4 10 3 3 3 3
20 20 15 35 15 19 13 33 15 13 15 18 14 12 20 26 20 12 13 18
22 11 9 13 12 18 12 22 15 26 26 15 10 4 27 15 16 6 7 15
1.2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
21 20 2 6 7 7 9 16 12 23 19 10 3 11 21 11 12 2 2 10
34 38 10 100 19 108 18 48 41 22 18 17 18 28 27 38 28 13 14 16
53 53 4 55 17 25 22 31 17 36 34 28 23 20 47 25 6 8 10 31

185 178 4 15 16 18 19 117 9 7 28 11 6 16 17 55 27 2 11 8
570 568 394 77 352 176 661 161 59 109 247 57 35 85 365 123 830 267 539 113
42 39 3 3 3 3 3 9 3 3 3 3 3 3 10 3 3 3 3 3
8 5 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

450 449 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 26 30
19 18 14 17 23 47 44 36 19 20 26 22 19 15 35 32 37 10 18 30
48 55 12 40 28 166 21 155 33 36 33 34 23 29 39 93 18 13 27 18

235 227 91 177 136 257 165 220 225 330 236 180 114 213 327 233 214 107 118 197
450 576 347 117 247 8 293 40 239 34 142 315 287 180 102 146 105 519 143 180
65 62 18 25 20 164 11 26 13 5 8 19 19 10 12 34 14 10 70 70
55 45 51 136 77 153 72 119 341 183 156 100 72 144 156 112 109 56 39 104

1050 2026 1252 1837 1329 1027 1496 2222 1440 1841 1770 1148 1101 1926 1443 2211 1236 1436 1399 1343
140 417 9257 3111 5092 11742 1327 1922 5653 6185 2895 6530 4801 9709 4012 6447 7366 6833 14292 8055
7 6 18 21 22 46 29 25 18 13 23 19 21 9 24 25 32 16 16 28
65 58 89 90 112 208 79 173 126 106 252 79 72 54 105 147 134 139 80 102
5 9 9 9 26 18 31 19 33 12 55 16 14 15 14 11 15 9 9 15

1400 1388 797 1244 1492 788 1713 914 587 532 1391 655 616 299 1004 605 1147 785 1342 634
75 63 123 65 100 136 116 77 50 30 82 84 128 38 82 91 123 84 131 124

135 141 364 183 302 457 386 236 236 146 278 299 376 98 285 272 421 203 364 418

If you have any further queries, kindly contact the laboratory.

M.Loubser
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Waterlab (Pty) Ltd  P.O. Box 11508 Hatfield 0028

(T) 012-3491-044/1066 (F) 012-349-1072 (E) ldewet@waterlab.co.za

Project Jasper Muller & Associates

Client Mr J Fourie

Date 29/11/2006

Report No 18433

Sample Series 7934-7969

Analyses ICP MS Scan Values in black : ppb (liquid)

Order No LET 5691

Project No  

Lab # Sample ID Extract Sample Dry Mass Volume Mass (g/l) Li Be B Na Mg Al Si P K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn

PEROXIDE EXTRACTS

7934 LGW B20 9-11 Peroxide 1:100 2.50 250 10.00 45 2 134 14152 157 3538 3235 30953 754 4044 7 212 24 50 305 1005 12 17 71 246
7935 LGW B20 11-12 Peroxide 1:100 2.50 250 10.00 66 8 119 13895 636 12060 8232 24632 2073 1506 10 137 115 168 5201 6564 73 81 167 217
7936 LGW B20 13-15 Peroxide 1:100 2.50 250 10.00 70 14 131 18351 1099 3909 4559 38765 1881 4725 42 423 107 142 2011 74236 22 114 248 196
7937 LGW B20 15-17 Peroxide 1:100 2.50 250 10.00 71 6 176 19171 13141 3804 4025 40161 774 340305 16 849 58 102 2541 371384 19 0 162 167
7938 LGW B20 17-19 Peroxide 1:100 2.50 250 10.00 60 6 151 17569 6713 4303 4851 49466 831 119833 17 729 119 105 1097 118667 21 116 169 149
7939 LGW B20 19-20 Peroxide 1:100 2.50 250 10.00 72 2 89 15149 1623 8018 6214 31208 1488 20984 8 381 34 70 389 12836 14 53 113 177
7940 LGW B13 18-21 Peroxide 1:100 2.50 250 10.00 58 0 77 18730 23145 129 3979 18664 1715 89273 6 0 86 80 782 388 78 127 28 331
7941 LGW B13 22-24 Peroxide 1:100 2.50 250 10.00 81 18 124 18485 20429 14376 15466 24139 4819 22618 22 696 204 157 1442 64514 101 196 491 1151
7942 LGW B13 24-26 Peroxide 1:100 2.50 250 10.00 90 6 88 21342 17975 12657 13330 34728 4703 19339 14 544 74 97 848 19279 144 256 204 1020
7943 LGW B13 26-28 Peroxide 1:100 2.50 250 10.00 100 17 84 21974 18979 12118 12350 34176 4599 16774 15 554 137 121 1064 33836 147 267 385 1364
7944 LGW B13 28-29 Peroxide 1:100 2.50 250 10.00 63 11 155 18413 9048 3969 4456 42226 1496 55430 26 264 60 87 445 17806 15 55 130 297
7945 LGW B13 29-30 Peroxide 1:100 2.50 250 10.00 61 3 118 17795 27696 2006 3505 29494 1195 88407 10 243 55 90 565 15525 25 79 97 191
7946 LGW B13 30-32 Peroxide 1:100 2.50 250 10.00 68 3 120 19002 25394 2133 5235 26667 1649 77556 9 239 192 109 426 5795 11 77 82 237
7947 LGW B13 32-35 Peroxide 1:100 2.50 250 10.00 81 11 134 17805 6111 9939 8925 30545 1165 23055 9 488 123 175 355 41139 13 98 155 275
7948 LGW B13 35-37 Peroxide 1:100 2.50 250 10.00 66 10 189 19759 9590 4649 4819 39822 870 47496 21 458 80 136 710 62985 30 170 180 262
7949 LGW B13 37-38 Peroxide 1:100 2.50 250 10.00 72 1 92 19902 8534 2548 2611 847 545 11339 7 0 100 110 1925 165868 154 1298 204 468
7950 LGW B9 9-12 Peroxide 1:100 2.50 250 10.00 65 10 39 18088 7805 5097 5795 30802 2372 5625 6 198 70 83 1140 14520 54 100 154 437
7951 LGW B9 12-14 Peroxide 1:100 2.50 250 10.00 82 12 64 17508 7017 13023 12943 33607 3189 5750 23 430 159 131 1440 37512 196 422 524 1124
7952 LGW B9 14-15 Peroxide 1:100 2.50 250 10.00 62 11 118 16286 2026 6538 5753 34264 338 1776 23 750 164 100 171 81612 124 316 204 752
7953 LGW B9 15-16 Peroxide 1:100 2.50 250 10.00 73 5 112 13685 2864 8131 9129 30543 1422 4064 14 373 100 86 396 9329 18 57 252 350
7954 LGW B9 16-19 Peroxide 1:100 2.50 250 10.00 75 18 106 14227 5701 11191 9494 38572 858 15661 35 421 135 156 1168 46704 21 71 209 199
7955 LGW B9 19-20 Peroxide 1:100 2.50 250 10.00 73 13 146 16193 5010 11089 9220 34068 1026 8921 20 493 99 127 1324 39353 54 97 227 229
7956 LGW B9 20-21 Peroxide 1:100 2.50 250 10.00 68 11 98 18093 7436 8214 8721 38056 647 8707 28 657 88 121 3431 215493 33 0 201 209
7957 LGW B9 21-23 Peroxide 1:100 2.50 250 10.00 65 8 149 17417 10876 5265 5017 37711 195 13512 28 537 61 106 3801 228046 27 0 153 143
7958 LGW B9 23-24 Peroxide 1:100 2.50 250 10.00 47 2 56 12880 15931 3217 3194 1308 198 38425 13 0 24 61 2383 227907 50 374 202 163
7959 LGW B9 24-25 Peroxide 1:100 2.50 250 10.00 91 12 96 23393 36086 19882 13331 23447 2363 14151 20 429 120 110 4893 47695 229 499 335 735
7960 LGW B9 25-26 Peroxide 1:100 2.50 250 10.00 68 6 65 16041 5554 8625 7510 23595 846 6371 8 302 75 74 1732 32927 45 152 227 265
7961 LGW B6 11-13 Peroxide 1:100 2.50 250 10.00 65 24 144 16424 17330 14224 5812 36880 995 99704 48 458 187 312 334 89798 63 433 232 613
7962 LGW B6 13-15 Peroxide 1:100 2.50 250 10.00 65 11 104 16284 13493 9601 6178 34359 651 34860 25 593 88 191 2465 180618 65 394 474 264
7963 LGW B6 15-17 Peroxide 1:100 2.50 250 10.00 65 1 129 16178 2803 4487 5225 29633 494 6166 6 185 34 52 207 15568 122 434 997 109
7964 LGW B2 13-15 Peroxide 1:100 2.50 250 10.00 99 17 90 19881 18605 13081 11143 218 2953 24645 33 0 52 93 1773 139711 116 199 423 1129
7965 LGW B2 15-17 Peroxide 1:100 2.50 250 10.00 69 8 64 16882 5695 6659 7763 27362 2524 4026 8 345 55 66 587 17005 176 274 234 1004
7966 LGW B2 17-19 Peroxide 1:100 2.50 250 10.00 77 12 64 17867 4935 7821 7737 24012 1612 33254 10 434 99 81 1177 93382 162 227 351 844
7967 LGW B2 19-22 Peroxide 1:100 2.50 250 10.00 71 6 151 18046 29201 6032 5567 46619 69 162158 10 616 50 85 2313 203871 17 0 147 161
7968 LGW B2 22-24 Peroxide 1:100 2.50 250 10.00 71 8 91 18715 15402 6349 5736 41265 292 85967 24 552 78 95 842 44623 10 48 204 132
7969 LGW B2 24-25 Peroxide 1:100 2.50 250 10.00 85 15 96 19460 5645 10382 10089 27166 769 28441 11 513 180 92 550 61715 50 160 505 511
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Waterlab (Pty) Ltd  P.O. Box 11508 Hatfield 0028

(T) 012-3491-044/1066 (F) 012-349-1072 (E) ldewet@waterlab.co.za

Project Jasper Muller & Associates

Client Mr J Fourie

Date 29/11/2006

Report No 18433

Sample Series 7934-7969

Analyses ICP MS Scan Values in black : ppb (liquid)

Order No LET 5691

Project No  

Lab # Sample ID Extract Sample Dry Mass Volume Mass (g/l) As Se Br Rb Sr Y Zr Nb Mo Ru Rh Pd Ag Cd Sn Sb Te I Cs Ba La Hg Tl Pb Bi Th U

PEROXIDE EXTRACTS

7934 LGW B20 9-11 Peroxide 1:100 2.50 250 10.00 8 8 0 4 7 5 13 2 8 0 0 0 46 0 1 1 0 25 0 140 0 0 0 9 0 1 2
7935 LGW B20 11-12 Peroxide 1:100 2.50 250 10.00 28 15 0 15 25 20 36 2 12 0 0 0 15 0 0 1 0 76 1 536 5 0 1 20 0 1 7
7936 LGW B20 13-15 Peroxide 1:100 2.50 250 10.00 20 17 0 28 51 14 178 1 10 0 0 0 9 1 2 3 2 19 4 126 0 0 0 6 1 11 8
7937 LGW B20 15-17 Peroxide 1:100 2.50 250 10.00 15 17 0 3 1337 71 46 3 35 0 0 0 5 0 2 3 0 14 1 232 8 0 0 17 1 7 8
7938 LGW B20 17-19 Peroxide 1:100 2.50 250 10.00 63 5 0 4 675 37 76 2 14 0 0 0 2 0 2 4 0 12 1 190 6 0 0 30 3 4 7
7939 LGW B20 19-20 Peroxide 1:100 2.50 250 10.00 8 0 0 9 113 11 31 1 11 0 0 0 3 0 1 1 0 11 1 275 2 0 0 10 0 3 4
7940 LGW B13 18-21 Peroxide 1:100 2.50 250 10.00 3 0 0 13 292 0 0 1 16 0 0 0 2 0 0 1 0 11 6 26 1 0 0 5 1 0 0
7941 LGW B13 22-24 Peroxide 1:100 2.50 250 10.00 16 8 0 47 412 46 29 2 18 0 0 0 0 3 1 1 0 7 15 904 38 0 0 45 0 21 16
7942 LGW B13 24-26 Peroxide 1:100 2.50 250 10.00 19 0 0 55 378 13 16 2 23 0 0 0 0 0 1 1 0 9 16 799 10 0 1 31 0 4 4
7943 LGW B13 26-28 Peroxide 1:100 2.50 250 10.00 23 0 0 54 402 18 13 2 19 0 0 0 0 0 1 2 0 9 17 920 10 0 1 27 0 5 7
7944 LGW B13 28-29 Peroxide 1:100 2.50 250 10.00 5 0 0 9 536 51 57 1 8 0 0 0 0 0 3 2 0 6 7 606 2 0 0 22 2 9 9
7945 LGW B13 29-30 Peroxide 1:100 2.50 250 10.00 11 3 0 6 611 11 15 1 9 0 0 0 0 0 1 2 0 6 4 189 0 0 0 9 0 3 5
7946 LGW B13 30-32 Peroxide 1:100 2.50 250 10.00 9 7 0 11 719 9 12 2 10 0 0 0 0 0 1 2 0 6 17 319 5 0 0 13 0 4 5
7947 LGW B13 32-35 Peroxide 1:100 2.50 250 10.00 15 0 0 7 392 17 54 2 11 0 0 0 0 0 1 2 0 5 11 708 7 0 0 70 1 4 10
7948 LGW B13 35-37 Peroxide 1:100 2.50 250 10.00 53 6 0 8 393 22 73 1 14 0 0 0 0 0 5 3 0 4 13 575 7 0 3 64 3 6 6
7949 LGW B13 37-38 Peroxide 1:100 2.50 250 10.00 19 0 0 6 108 6 0 0 10 0 0 0 0 0 0 3 0 6 6 169 4 0 11 35 0 0 2
7950 LGW B9 9-12 Peroxide 1:100 2.50 250 10.00 6 3 0 30 62 9 1 1 8 0 5 0 0 0 0 1 0 5 4 605 2 0 0 12 0 0 4
7951 LGW B9 12-14 Peroxide 1:100 2.50 250 10.00 28 8 0 34 84 22 35 2 12 0 0 0 0 0 1 2 0 4 7 716 7 0 1 53 0 4 12
7952 LGW B9 14-15 Peroxide 1:100 2.50 250 10.00 108 0 0 12 54 18 200 2 20 0 0 0 0 1 3 4 1 3 4 213 4 0 20 37 1 7 12
7953 LGW B9 15-16 Peroxide 1:100 2.50 250 10.00 11 5 0 24 69 5 65 2 9 0 0 0 0 0 1 2 0 5 10 536 4 0 1 86 2 7 16
7954 LGW B9 16-19 Peroxide 1:100 2.50 250 10.00 9 3 0 16 158 30 173 2 7 0 0 0 0 1 2 2 0 3 7 455 11 0 0 47 2 11 14
7955 LGW B9 19-20 Peroxide 1:100 2.50 250 10.00 12 8 0 18 90 22 104 1 13 0 0 0 0 1 2 2 0 3 7 490 13 0 0 80 2 7 12
7956 LGW B9 20-21 Peroxide 1:100 2.50 250 10.00 33 2 0 14 92 34 111 3 21 0 0 0 0 1 2 2 0 4 7 383 28 0 2 119 2 14 10
7957 LGW B9 21-23 Peroxide 1:100 2.50 250 10.00 31 8 0 7 95 28 97 2 18 0 0 0 0 0 4 2 0 2 4 285 18 0 1 95 2 10 6
7958 LGW B9 23-24 Peroxide 1:100 2.50 250 10.00 6 1 0 9 270 13 0 0 8 0 0 0 0 0 0 1 0 3 5 162 8 0 3 94 0 1 3
7959 LGW B9 24-25 Peroxide 1:100 2.50 250 10.00 12 3 0 32 107 43 34 2 19 0 0 0 0 3 0 1 0 6 7 559 29 0 1 63 0 7 48
7960 LGW B9 25-26 Peroxide 1:100 2.50 250 10.00 26 0 0 13 61 15 18 1 18 0 0 0 0 0 0 2 0 4 4 388 8 0 1 42 0 3 5
7961 LGW B6 11-13 Peroxide 1:100 2.50 250 10.00 46 18 0 5 1127 93 348 1 14 0 0 0 0 0 8 2 0 4 1 3182 125 0 2 117 6 75 18
7962 LGW B6 13-15 Peroxide 1:100 2.50 250 10.00 141 0 0 6 420 39 194 3 14 0 0 0 0 0 2 26 0 3 4 1308 35 0 3 242 1 17 9
7963 LGW B6 15-17 Peroxide 1:100 2.50 250 10.00 50 0 0 6 95 1 4 0 27 0 0 0 0 0 0 13 0 4 5 286 1 0 2 433 0 0 1
7964 LGW B2 13-15 Peroxide 1:100 2.50 250 10.00 3 1 0 49 97 44 0 0 8 0 0 0 0 0 0 1 0 3 6 147 18 0 16 38 0 2 10
7965 LGW B2 15-17 Peroxide 1:100 2.50 250 10.00 14 6 0 47 28 7 7 1 13 0 0 0 0 0 0 1 0 3 6 331 2 0 1 26 0 2 4
7966 LGW B2 17-19 Peroxide 1:100 2.50 250 10.00 56 0 0 35 126 26 21 2 25 0 0 0 0 3 1 2 0 3 5 242 5 0 7 51 1 3 8
7967 LGW B2 19-22 Peroxide 1:100 2.50 250 10.00 16 3 0 8 1559 44 25 3 16 0 0 0 0 0 1 2 0 2 2 518 7 0 0 22 1 3 9
7968 LGW B2 22-24 Peroxide 1:100 2.50 250 10.00 16 8 0 10 679 30 75 2 15 0 0 0 0 0 3 2 0 3 4 596 15 0 0 101 2 8 8
7969 LGW B2 24-25 Peroxide 1:100 2.50 250 10.00 103 5 0 14 284 18 25 2 35 0 0 0 0 0 0 2 0 3 6 361 9 0 4 58 0 4 5
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CSIR 14 day leach results for Seam 2 & 4 RoM, washed coal and discard materials (mass of sample = 0.5kg) 

 

 

 

 

 

Time Leach VolumeS4_0777D-RawT0-14 S2_F@1.8-RawT0-14 S4_0777D-ProductT0-14 S2_F@1.8-ProductT0-14 S4_0777D-DiscardT0-14 S2_F@1.8-Discard_T0-14

Days ml SUL ph SUL ph SUL ph SUL ph SUL ph SUL ph
0 1500 50 6.98 50 6.98 50 6.98 50 6.98 50 6.98 50 6.98

0.02 1450 250 3.3 150 5.42 250 3.67 250 6.07 350 3.53 400 5.68
0.08 1400 350 3.67 100 5.88 250 3.61 250 5.82 500 3.21 450 5.16
0.2 1350 350 3.42 150 5.96 300 3.58 300 5.98 550 3.24 500 5.37
0.7 1300 300 3.54 100 5.92 200 3.6 200 5.72 450 3.24 450 5.19
2 1270 350 3.08 50 5.74 250 3.28 250 5.84 600 2.96 500 5.44
3 1240 450 2.96 100 5.78 250 3.09 250 5.82 700 2.77 550 5.47
4 1210 550 3.08 150 5.62 250 3.3 250 5.99 700 3.05 600 5.49
5 1180 600 2.87 200 5.51 350 3.14 350 5.75 800 2.71 600 5.47
6 1150 1100 2.64 400 5.6 550 3.16 550 5.79 1300 2.56 900 5.79
7 1120 1500 2.44 400 5.58 600 3.15 600 5.85 1450 2.49 1100 5.83
8 1090 1800 2.47 350 5.79 650 3.19 650 5.91 2050 2.53 1350 5.71
9 1060 1850 2.34 400 5.71 650 3.14 650 5.92 2500 2.85 1500 6.05
10 1030 2650 2.29 450 5.67 750 3.04 750 5.83 3200 2.15 1650 5.55
11 1000 3600 2.02 600 6.04 900 2.72 900 6.08 5400 1.88 1650 6.04
12 970 4200 2.02 650 6.18 1100 3.46 1100 6.09 5800 2.18 1500 6.11
13 940 4600 2.02 650 6.71 1400 3.15 1400 6.9 6600 2.57 1550 6.59
14 910 4800 1.87 650 6.79 1650 2.36 1650 6.82 7200 1.7 1550 6.48
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APPENDIX C 

GAI Summary and Laboratory 
Certificates for Coal Residue 

(discard) Material  
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Table C1: GAI Calculations for Coal residue (discard) 

 

 

 

 

Ag Al As B Ba Be Bi Ca Cd Ce Co Cr Cs Cu
ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI

KWF-Discard/2020/07/10 0.13 0.1 33800 -2 25 3.2 28 1.1 238 -1.3 1.99 -0.59 0.48 2 8483 -3 0.24 0 60 -1 22 -1.0 43 -2.1 2.28 -0.77 11 -3

The GAI is based on the work by Muller (as cited in Förstner et al., 1993), and is defined as: GAI = log 2 [Cn/(1.5 x Bn) Where : 
Cn=Measured content of n-th element in the sample and Bn='background' content of the n-th element in the sample. The average crustal 
abundance of the elements for the GAI calculations are based on values by Forstecue (1992) and Price (1997).

Price W.A., 1997. Draft Guidelines and Recommended Methods for the Prediction of Metal Leaching and Acid Rock Drainage at Mine Sites 
in British Columbia. British Columbia Ministry of Employment and Investment, Energy and Minerals Division, Smithers, BC.

Fortescue , J. A. C., 1992.  Landscape Geochemistry- Retrospect and Prospect – 1990.  Applied Geochemistry , volume. 7, Pages 1-53.

Förstner U., Ahlf W. and Calmano W. 1993. Sediment Quality Objectives and Criteria Development in Germany. Water Science and 
Technology, volume 28, pages 307-316.

Sample ID

Fe Ga Ge Hf Hg K La Li Mg Mn Mo Na Ni P Pb
ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI

74333 0 15 -1 1.9 0 6.34 0.59 0.097 0 2441 -3 26 -1 44 1 2721 -4 654 -1 7.24 2 1780 -4 39.7 -1.9 451 -2 24 0

S Sb Sc Se Si Sn Sr Ta Te Th Ti Tl U V W Y Zn
ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI ppm GAI

44000 6 0.67 1.2 5.28 -3 0.05 -0.6 26644 -4 2.95 0 282 -1 0.86 -2 0.01 1 13.5 0.15 2999 -2 1.5 0 3.2 -0.11 25 -3.0 1.4 -0.36 21 -1 68 -0.7



Golder Associates Africa (Pty) Ltd
25 Main Avenue
Florida
South Africa
Alvar Koning
Ecology
Tel : +27 11 672 0666
Fax : +27 11 672 0008
E-Mail : akoning@golder.co.za

FINAL CERTIFICATE OF ANALYSIS

Report Date 2020-07-31

Date Required 2020-07-31

Contract No

Order/Ref No 098817

QUOTE:18846 New Largo -Pit-H

Notes
The results relate specifically to the items tested.
The report shall not be reproduced except in full, without the written approval of the laboratory.
¹ SANAS accredited analysis included in the SANAS Schedule of Accredition for this laboratory.
² Not SANAS accredited analysis and not included in the SANAS schedule of accreditation for this laboratory.
³ Outsourced not performed by this laboratory.

Request ID: 33107 Sample ID: 729239 Received: 2020-07-21 Matrix: Water Page: 1 / 2
Sample Number: 10/07/2020/KFW Revision Number: 0

Method: ¹UIS-EA-T001(pH) Completed: 2020-07-31

Parameter Value Unit Parameter Value Unit
¹pH 7.99 ²pH Temperature 25 Deg C

Method: ¹UIS-EA-T001(Electrical Conductivity) Completed: 2020-07-31

Parameter Value Unit Parameter Value Unit Parameter Value Unit
¹Tot Cond @25C 228 mSm ¹Total Conductivity 228 mS/m ²TC Temperature 23.6 Deg C

Method: ²UIS-CP-T001(Calculated Total Dissolved Solids from EC) Completed: 2020-07-31

Parameter Value Unit Parameter Value Unit
²TDS by EC*6.5 1480 mg/l ²TDS by EC*7 1600 mg/l

Method: ¹UIS-EA-T005(Total Dissolved Solids) Completed: 2020-07-31

Parameter Value Unit
¹Total Dissolved Solids at 180C 1740 mg/l

Method: ²UIS-CP-T003(Calculated Total Dissolved Solids by Summation) Completed: 2020-07-31

Parameter Value Unit
²TDS by Summation 639 mg/l

Method: ²UIS-EA-T010(Acidity) Completed: 2020-07-31

Parameter Value Unit
²Acidity to pH 8.3 <5.00 mg/l CaCO3

Method: ¹UIS-EA-T004(Suspended Solids) Completed: 2020-07-31

Parameter Value Unit
¹Suspended Solids at 105C <20 mg/l

Method: ¹UIS-EA-T001(P and Total (M) Alkalinity) Completed: 2020-07-31

Parameter Value Unit Parameter Value Unit
¹P Alkalinity <0.6 mg/l CaCO3 ¹Total (M) Alkalinity 232 mg/l CaCO3

Method: ¹UIS-AC-T007(Dissolved Elements in Water by ICP-OES) Completed: 2020-07-31

Parameter Value Unit Parameter Value Unit Parameter Value Unit
²Al <0.05 mg/l ¹Ca 327 mg/l ²Fe <0.05 mg/l
¹K 23.2 mg/l ¹Mg 133 mg/l ²Mn 1.47 mg/l
¹Na 11.4 mg/l ²Si 4.44 mg/l



Method: ¹UIS-EA-T034(Anions by Photometry) Completed: 2020-07-31

Parameter Value Unit Parameter Value Unit Parameter Value Unit
¹Fluoride F 0.135 mg/l ¹Chloride Cl 2.06 mg/l ²Nitrate NO3 70 mg/l
¹Nitrate NO3 as N 15.8 mg/l ²Nitrite NO2 0.634 mg/l ¹Phosphate PO4 as P 0.005 mg/l
²Nitrite NO2 as N 0.193 mg/l ¹Phosphate PO4 0.014 mg/l ¹Sulphate SO4 1060 mg/l

Method: ²UIS-CP-T005(Ion Balance Error Gallery) Completed: 2020-07-31

Parameter Value Unit Parameter Value Unit Parameter Value Unit
²Sum of Cations 28.5 me/l ²Sum of Anions 27.5 me/l ²Ion Error Balance 1.86 %

Method: ²UIS-EA-T032(Hexavalent Chromium in water) Completed: 2020-07-31

Parameter Value Unit
²Cr6+ <0.05 mg/l

Method: ²UIS-AC-T100(Trace elements in liquids by ICP-MS) Completed: 2020-07-31

Parameter Value Unit Parameter Value Unit Parameter Value Unit
²Ag 0.002 mg/l ²As 0.001 mg/l ²B 0.103 mg/l
²Ba 0.101 mg/l ²Be 0.004 mg/l ²Cd <0.0001 mg/l
²Co 0.026 mg/l ²Cr 0.001 mg/l ²Cu 0.001 mg/l
²Hg <0.0001 mg/l ²Li 0.025 mg/l ²Mo 0.013 mg/l
²Ni 0.064 mg/l ²Pb 0.001 mg/l ²Sb 0.001 mg/l
²Se 0.004 mg/l ²Sn <0.001 mg/l ²Sr 1.93 mg/l
²Ti <0.05 mg/l ²Tl 0.001 mg/l ²U 0.01 mg/l
²V 0.004 mg/l ²Zn 0.007 mg/l

Method: ³UIS-OS-T014(Total Organic Carbon) Completed: 2020-07-31

Parameter Value Unit
³Total Organic Carbon (OL) <10 mg/l

Petunia Moleta

AUTHORISED SIGNATORY



ANALYTICAL REPORT: C & S Speciation

To: Golder Associates Africa (Pty) Ltd Date of Request: 23.07.2020 UIS Analytical Services

Attention: Koovila Naicker Analytical Chemistry
Project ID: 19119420 Laboratories 4, 6
Site Location: New Largo Colliery -Pit H(Klipfontein)
Order No: Fax: (012) 665 4294

Certificate of analysis: 33137
Lims Sample Note: No unauthorised copies may be made of this report.
ID ID

Total 
Sulphur S (sulphide) S (sulphate)

Total 
Carbon

Organic 
Carbon

Inorganic 
Carbon

% % % % % %

729661 KWF-Discard/2020/07/10 4.44 3.62 0.004 13.1 nr nr
729661 QC Duplicate 4.47 3.57 0.005 13.0 nr nr

Chemical elements: C(total), C(organic), C(inorganic), S (total), S (sulphide), S (sulphate)

Instrument: ICP-OES LECO CS 230

Date: 07.08.2020 Date: 07.08.2020

Analysed by: MA Motsepe Authorised : JJ Oberholzer Page 1 of 1



ANALYTICAL REPORT: Acid / Base Accounting (ABA)

To: Golder Associates Africa (Pty) Ltd Date of Request:  23/07/2020 UIS Analytical Services

Attention: Koovila Naicker Analytical Chemistry
Project ID: 19119420 Laboratories 4, 6
Site Location: New Largo Colliery - Pit H
Order No: Fax: (012) 665 4294

Certificate of analysis: 33137
Lims Sample Note: No unauthorised copies may be made of this report.
ID ID

Paste pH Total Sulphur
Acid                          
Potential (AP)

Neutralization           
Potential (NP)

Nett 
Neutralization 
Potential (NNP)

Neutralising 
Potential Ratio
(NPR) (NP : AP)

Total 
Carbon

% kg CaCO3/t kg CaCO3/t kg CaCO3/t NP:AP %

729661 KWF-Discard/2020/07/10 7.22 4.44 138.8 30.5 -108.2 0.22 13.1

729661 QC Duplcate NA 4.47 139.7 26.6 -113.1 0.19 13.0

Chemical elements: ABA

Instrument: Methohm Titrino,  LECO CS 230

Method EPA 600 Modified Sobek
Date: 21.08.2020 Date: 21.08.2020
Analysed by: L van der Walt Authorised : JJ Oberholzer

Note: Negative NP values are obtained when the volume of NaOH(0.1N) titrated (pH:8.3) is greater than the volume of HCl(1N) to reduce the pH of the sample to 2.0-2.5. Any negative NP values are corrected to 0.00

Page 1 of 1



ANALYTICAL REPORT: Net Acid Generation (NAG)

To: Golder Associates Africa (Pty) Ltd Date of Request:  23/07/2020 UIS Analytical Services

Attention: Koovila Naicker Analytical Chemistry
Project ID: 19119420 Laboratories 4, 6
Site Location: New Largo Colliery - Pit H
Order No: Fax: (012) 665 4294

Certificate of analysis:  33137
Lims Sample Note: No unauthorised copies may be made of this report.
ID ID

NAG pH: (H2O2) NAG at pH 4.5 NAG at pH 7.0

 kg H2SO4 / t  kg H2SO4 / t

729661 KWF-Discard/2020/07/10 2.26 21.1 33.8
729661 QC Duplcate 2.29 19.9 32.6

Chemical elements: Net Acid Generation (NAG)

Instrument: Methohm Titrino
Method: Single addition NAG test

Date: 07.08.2020 Date: 07.08.2020
Analysed by: L van der Walt Authorised : JJ Oberholzer Page 1 of 1



ANALYTICAL REPORT: Total Trace elements
           No unauthorised copies may be made of this report.

To: Golder Associates Africa (Pty) Ltd Date of Request : 23.07.2020 UIS Analytical Services

Attention: Koovila Naicker Analytical Chemistry
Project ID: 19119420 Laboratories 4, 6
Site Location: New Largo Colliery -Pit H(Klipfontein) Tel: (012) 665 4291
Order No: Fax: (012) 665 4294

       Certificate of analysis: 33137
Lims Sample Note: all results in parts per million (mg/kg) unless specified otherwise

ID ID
Ag As B Ba Be Bi Cd Ce Co Cr Cs Cu Ga Ge Hf Hg Ho La Li Mn Mo

Total trace elements mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

729661 KWF-Discard/2020/07/10 0.13 25.4 27.9 238 1.99 0.48 0.24 60.8 22.1 43.4 2.28 11.1 15.2 1.92 6.34 0.097 0.84 25.7 44.2 654 7.24
729661 QC Duplicate 0.13 26.3 27.5 237 2.00 0.46 0.24 59.4 21.4 41.9 2.21 10.7 15.2 1.85 6.69 0.098 0.89 25.9 44.1 658 7.13

Nb Nd Ni Pb Rb Sb Sc Se Sn Sr Ta Te Th Tl U V W Y Zn Zr
Total trace elements mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

729661 KWF-Discard/2020/07/10 11.7 18.8 39.7 24.3 12.0 0.67 5.28 0.05 2.95 282 0.86 0.01 13.5 1.52 3.21 24.8 1.40 20.8 67.7 325
729661 QC Duplicate 11.5 19.5 38.6 24.2 10.9 0.67 5.05 0.04 2.82 275 0.85 0.01 13.3 1.54 3.27 24.4 1.44 20.4 66.4 344

Chemical elements: Ag, , As, Au,  B, Ba, Be, Bi, Cd, Ce, Co, Cr, Cs, Cu, Ga, Ge, Hf, Hg, Ho, Ir, La, Li, Mn, Mo, Nb, Nd, Ni, Pb, Pt, Rb, Sb, Sc, Se, Sn, Sr, Ta, Te, Th, Tl, U, V, W, Y, Zn, Zr
Instrument: ICP-MS
Method Trace Elements in soil by ICP-MS

Date: 20.08.2020 Date: 21.08.2020

Analysed by: MA Motsepe Authorised : JJ Oberholzer Page 1 of 1



 

Limitation of Liability: Although every effort is made to provide reliable and accurate results, by use of the results the  
client agrees that “XRD Analytical and Consulting cc”  and/or its staff can only be held liable for the cost of the analysis. 

 
 
 
 
 
 
CLIENT: UIS 
 
DATE:  17 August 2020 
 
SAMPLES: 1 Samples (Request 33137)  
 
ANALYSIS: Qualitative and quantitative XRD  
 
 
The material was prepared for XRD analysis using a back loading preparation method.  
Diffractograms were obtained using a Malvern Panalytical  Aeris diffractometer with PIXcel detector 
and fixed slits with Fe filtered  Co-Kα radiation. The phases were identified using X’Pert Highscore 
plus software 
The relative phase amounts (weight %) were estimated using the Rietveld method.  
 
Comment:  
  

• In case the results do not correspond to results of other analytical techniques, please let me 
know for further fine tuning of XRD results. 

 
• Mineral names may not reflect the actual compositions of minerals identified, but rather the 

mineral group. 
 

• Smectite, lizardite (serpentine), vermiculite, chlorite and kaolinite peaks overlap and further 
test would be necessary to distinguish. Identification is largely based on peak shapes and 
positions. 
 

• Due to preferred orientation and crystallite size effects, results may not be as accurate as 
shown. 
 

• Traces of additional phases may be present.  
 

• Amorphous phases, if present, were not taken into consideration during quantification. 
 
 

If you have any further queries, kindly contact me. 
 

 
 
Dr. Sabine Verryn (Pr.Sci.Nat)  
 
Samples will be stored for 3 months after which they will be discarded. 

 



XRD Analytical and Consulting cc 
 

Limitation of Liability: Although every effort is made to provide reliable and accurate results, by use of the results the  
client agrees that “XRD Analytical and Consulting cc”  and/or its staff can only be held liable for the cost of the analysis. 

 
 
 
 

 
 

0 = n.d. – not detected above the detection limit of 0.5-3 weight per cent 
 

 
Quartz  Pyrite Siderite Kaolinite  Calcite  Dolomite  Muscovite  

UIS_33137-729661 KWF Discard 2020-07-10  69.3 6.9 9 13.5 0.4 0.3 0.7 



XRD Analytical and Consulting cc 
 

Limitation of Liability: Although every effort is made to provide reliable and accurate results, by use of the results the  
client agrees that “XRD Analytical and Consulting cc”  and/or its staff can only be held liable for the cost of the analysis. 

 

Position [°2θ] (Cobalt (Co))

10 20 30 40 50 60 70

Counts

0

20000

40000

60000  UIS_33137-729661

Quartz low 69.3 %

Pyrite 6.9 %

Siderite 9.0 %

Kaolinite 13.5 %

Calcite 0.4 %

Dolomite 0.3 %

Muscovite 1M, magnesian 0.7 %

 Peak List

 Quartz low; O2 Si1

 Pyrite; Fe1 S2

 Siderite; C1 Fe1 O3

 Kaolinite; H4 Al2 O9 Si2

 Calcite; C1 Ca1 O3

 Dolomite; C2 Ca1 Mg1 O6

 Muscovite 1M, magnesian; H2 Al2.22 K1 Mg0.2 O12 Si3.58



ANALYTICAL REPORT: Major and Minor Elements
           No unauthorised copies may be made of this report.

To: Golder Associates Africa (Pty) Ltd Date of Request: 23.07.2020 UIS Analytical Services
Attention: Koovila Naicker Analytical Chemistry
Project ID: 19119420 Laboratories 4, 6
Site Location: New Largo Colliery -Pit H(Klipfontein) Tel: (012) 665 4291
Order No: Fax: (012) 665 4294

       Certificate of analysis: 33137

Lims Sample Note: all results in percentage (%) unless specified otherwise

ID ID
SiO2 Al2O3 Fe(tot) Fe2O3 TiO2 CaO MgO Na2O K2O MnO P Ba Cr Cu Ni Sr V Zn Moisture LOI

% % % % % % % % % % % % % % % % % % % %

729661 KWF-Discard/2020/07/10 57.0 6.41 7.43 10.6 0.498 1.187 0.45 0.024 0.270 0.092 0.045 0.022 0.002 0.001 0.003 0.020 0.003 0.006 0.359 22.9
729661 QC Duplicate 57.2 6.41 7.46 10.7 0.500 1.194 0.45 0.025 0.284 0.092 0.048 0.022 0.002 0.001 0.003 0.022 0.003 0.006 0.319 22.7

Note: Analysis done on sample as received before drying
Note: LOI does not include moisture

Chemical elements: Si, Al, Fe, Ti, Ca, Mg, Na, K, Mn, P, Ba, Sr, Cr, Cu, V, Ni, Zn, 
Instrument: ICP-OES,
Method Major & Minor elements in Ore/Soil by ICP-OES

Date: 21.08.2020 Date: 21.08.2020

Analysed by: MA Motsepe Authorised : JJ Oberholzer Page 1 of 1
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DOCUMENT LIMITATIONS 
This document has been provided by Golder Associates Africa Pty Ltd (“Golder”) subject to the following 
limitations: 

i) This Document has been prepared for the particular purpose outlined in Golder’s proposal and no 
responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any other 
purpose.  

ii) The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to 
restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or 
circumstances that may exist at the site referenced in the Document. If a service is not expressly indicated, 
do not assume it has been provided. If a matter is not addressed, do not assume that any determination 
has been made by Golder in regard to it. 

iii) Conditions may exist which were undetectable given the limited nature of the enquiry Golder was retained 
to undertake with respect to the site. Variations in conditions may occur between investigatory locations, 
and there may be special conditions pertaining to the site which have not been revealed by the investigation 
and which have not therefore been taken into account in the Document. Accordingly, additional studies 
and actions may be required.   

iv) In addition, it is recognised that the passage of time affects the information and assessment provided in 
this Document. Golder’s opinions are based upon information that existed at the time of the production of 
the Document. It is understood that the Services provided allowed Golder to form no more than an opinion 
of the actual conditions of the site at the time the site was visited and cannot be used to assess the effect 
of any subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.   

v) Any assessments made in this Document are based on the conditions indicated from published sources 
and the investigation described. No warranty is included, either express or implied, that the actual 
conditions will conform exactly to the assessments contained in this Document. 

vi) Where data supplied by the client or other external sources, including previous site investigation data, have 
been used, it has been assumed that the information is correct unless otherwise stated. No responsibility 
is accepted by Golder for incomplete or inaccurate data supplied by others. 

vii) The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to provide 
Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services and work 
done by all its sub-consultants and subcontractors. The Client agrees that it will only assert claims against 
and seek to recover losses, damages or other liabilities from Golder and not Golder’s affiliated companies. 
To the maximum extent allowed by law, the Client acknowledges and agrees it will not have any legal 
recourse, and waives any expense, loss, claim, demand, or cause of action, against Golder’s affiliated 
companies, and their employees, officers and directors. 

viii) This Document is provided for sole use by the Client and is confidential to it and its professional advisers. 
No responsibility whatsoever for the contents of this Document will be accepted to any person other than 
the Client. Any use which a third party makes of this Document, or any reliance on or decisions to be made 
based on it, is the responsibility of such third parties. Golder accepts no responsibility for damages, if any, 
suffered by any third party because of decisions made or actions based on this Document. 

GOLDER ASSOCIATES AFRICA (PTY) LTD 
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EXECUTIVE SUMMARY 
New Largo Coal (Pty) Ltd. (New Largo) acquired the New Largo Coal Mine Project from Anglo American Inyosi 
Coal (Anglo) in August 2018. The Main New Largo resource lies between the N4 and N12 national freeway, 
some 30 kilometres west of eMalahleni and 100 kilometres east of Johannesburg in the Mpumalanga Province. 
The full extent of the New Largo Mining Rights Area (MRA) extends from the N4 (Pretoria-Witbank National 
Road) to the south of the N12 (Johannesburg- eMalahleni National Road). 

Since the acquisition of the New Largo Coal project, New Largo has undertaken a number of feasibility studies 
to re-evaluate the deposit as standalone mining operations, with the intent to generate capital to develop the 
rest of the mine. Mining has commenced at Pit D, and is proposed to commence at Pit H in the near future. An 
update to the mine’s environmental management programme report (EMPr) was submitted to the DMRE in 
March 2021, to accommodate the changes to the mining schedule and infrastructure layout. 

New Largo now proposes to amend the original mine schedule to commence mining of Pit F at an earlier date 
than the timeframes stipulated in the original mining schedule. This earlier schedule will require the development 
of some infrastructure not previously included in the EMPr. The coal mined from Pit F may initially be trucked to 
Phola Coal Processing Plant (PCPP) for processing. New Largo plans to develop a coal washing plant at the 
Pit F site to process the coal; product coal will then be transported to a nearby siding (e.g. Phola). New Largo 
has appointed Golder Associates (Pty) Ltd. (Golder) to undertake an amendment application for further updating 
the EMPr, to include the proposed infrastructure and schedule changes at Pit F. 

This geochemistry assessment has been compiled in support of the groundwater specialist report for the 
amendment application, and is not (itself) an environmental impact assessment report. The principal findings of 
this assessment are: 

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

 The Pit F Pollution Control Dams require Class C barriers. 

 The change to a dedicated Coal Washing Plant at Pit F, which will process only Pit F run of mine coal, 
and backfilling with discard from this plant rather than a central plant, is not expected to result in a 
material change in the mine water quality of Pit F that was predicted in the 2012 EIA. 

 In-pit disposal of crusher rejects is not expected to result in a material change in the mine water quality of 
Pit F that was predicted in the 2012 EIA. 

Once processing of coal commences, samples of discard from the beneficiation plant and samples of rejects 
from the ROM crusher should be obtained and static and kinetic geochemical tests should be carried out, in 
order to provide a site-specific waste assessment of the waste materials, and to develop a more in-depth 
understanding of the long-term impacts on pit water quality of in-pit disposal at Pit F. 
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1.0 INTRODUCTION AND BACKGROUND 
Mining of the New Largo Coal reserve, previously owned by Anglo American Inyosi Coal (Anglo), is authorised 
through an Environmental Impact Assessment (EIA) process under the requirements of the National 
Environmental Management Act (NEMA) and the Mineral and Petroleum Resources Development Act 
(MPRDA). The Environmental Authorisation (EA) was issued by the Mpumalanga Department of Economic 
Development, Environment and Tourism (MDEDET) in 2012, and the Environmental Management Programme 
(EMPr) was approved by the Department of Mineral Resources and Energy (DMRE) in 2013. Furthermore, the 
Department of Water and Sanitation (DWS) issued three Water Use Licences (WULs) between 2013 and 2015. 
Thereafter, Anglo put the New Largo Coal Mine project on hold and submitted requests for extension of the 
validity of the authorisations to the Regulators. 

Since the acquisition of the New Largo project, New Largo has undertaken a number of feasibility studies to re-
evaluate the deposit as standalone mining operations, with the intent to generate capital to develop the rest of 
the mine. Mining has commenced at Pit D and is proposed to commence at Pit H in the near future. An update 
to the mine’s environmental management programme report (EMPr) was submitted to the DMRE in March 2021, 
to accommodate the changes to the mining schedule and infrastructure layout. 

New Largo now proposes to amend the original mine schedule to commence mining of Pit F at an earlier date 
than the timeframes stipulated in the original mining schedule. This earlier schedule will require the development 
of some infrastructure not previously included in the EMPr. The coal mined from Pit F may initially be trucked to 
Phola Coal Processing Plant (PCPP) for processing. New Largo plans to develop a coal washing plant at the 
Pit F site to process the coal; product coal will then be transported to a nearby siding. 

1.1 Purpose of the report 
To give effect to these proposed changes, New Largo must apply for an amendment to its approved EA and 
prepare an updated EMPr. The Groundwater Impact Assessment report documents the assessment of the 
potential impacts of the proposed Project changes on the groundwater, within the Mining Rights Area (MRA), 
and as required, provides recommended measures for the mitigation of any negative impacts to inform the 
updated EMPr for the Project. This report is a supporting document to the Groundwater Impact Assessment 
report, and it documents an evaluation of the geochemistry related to the Pit F project, in the context of the 
changes in mine schedule referred to above, and specifically addresses: 

 Whether changes in the mine schedule, and the consequent requirement for a dedicated coal washing 
plant at Pit F, result in a material change in the predicted mine water quality of Pit F, including in-pit 
backfilling with discard (which is an authorised activity under the current EA and WUL); 

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

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

This report is not an environmental impact assessment report. 

2.0 PROJECT LOCATION AND EXTENT 
The Main New Largo resource lies between the N4 and N12 national freeway, some 30 kilometres west of 
eMalahleni and 100 kilometres east of Johannesburg in the Mpumalanga Province. The full extent of the New 
Largo Mining Rights Area (MRA) extends from the N4 (Pretoria- eMalahleni National Road) to the south of the 
N12 (Johannesburg-Witbank National Road). The extent of the proposed opencast operation and pits are shown 
in Figure 1. 

The Pit F study area is located to the east of the main New Largo coal resource. In relation to Pit F, the N12 
and PCPP are located to the south of the pit; African Exploration Mining and Finance Corporation (Vlakfontein 
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Mine) to the west; Transnet oil pipeline servitude, Phola, and Saalklapspruit in the east; and the R545 and Wilge 
Village to the north/northwest (Figure 1). 

3.0 KEY CHANGES FROM EXISTING AUTHORISED PROJECT 
The following key changes are noted: 

 Original EMPr indicated that Pit F would be mined in 2045. It is now proposed to be mined in quarter 2 of 
2022. Therefore, the mining schedule is accelerated by 23 years. 

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

 The overland conveyor system will not be constructed until later in the project lifetime. Instead, coal may 
initially be trucked to Phola Coal Processing Plant (PCPP) for processing. New Largo plans to develop a 
beneficiation plant at the Pit F site to process the coal; product coal will then be transported to a nearby 
siding (e.g., Phola). 

 Because mining is now starting at Pit F, the following infrastructure is necessary to support mining at this 
location (Figure 2): 

 Haul roads, access roads, product stockpiles, crusher, coal washing plant (Pit F CWP), workshop, 
change houses, Pollution Control Dams (PCD’s) with silt traps for dirty water management, office block, 
parking area, and sewerage management facility. 

3.1 Key change for this report 
The key change considered in this report is the dedicated coal washing plant referred to in the last bullet above 
(Pit F CWP): the 2012 environmental impact assessment provided for a central coal washing plant, with disposal 
of 90 million tonnes of discard into the opencast pits as they are backfilled, predominantly into the southern pits 
(JMA, 2012a). With the Pit F CWP, rather than a central CWP, the discard will be produced only from Pit F run 
of mine coal (ROM), which may have differences from the average New Largo ROM. 

Additionally, the proposed PCDs require a waste assessment (DEA, 2013b) in order to inform the barrier design 
(DEA, 2013c), and this must be done using the prescribed laboratory methods: Australian Standard Leach 
Procedure, ASLP (Australian Standard, 1997), with deionised water. 
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Figure 1: Locality of Pit F and neighbouring mines 
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4.0 PROJECT DESCRIPTION 
project description 
The amendment to the mine schedule and development of additional infrastructure will enable New Largo to 
access higher grade coal reserves at an earlier stage of the Life-of-Mine (LoM) than envisaged in the original 
mine plan. 

It is planned that mining of Pit F will commence in Q2 of 2022. The reserve will be mined via truck-and-shovel. 
The operational life of mine (LoM) for Pit F is estimated to be in excess of 10 years (see Figure 4). Mining will 
commence in the east, move westwards and be completed in the north-western and south western sections of 
the pit (Figure 4). Pit F will be a 24-hour operation. 

The site will be accessed from the R545; the road intersection will be upgraded. Run of mine (ROM) coal will 
be crushed at an on-site crusher; at the start-up of the operation, coal product will be trucked to PCPP to the 
south. Three alternative coal trucking routes to the PCPP are being considered, along the R545 east, and 
along the R545 west and N12 (Figure 2). Reject stones from the crusher be backfilled into the pit. 

A coal washing (dense medium separation) plant will be developed at Pit F. Plant coal discards (coarse and 
filter press fines) will be backfilled into the pit. There will be a ROM stockpile in the plant area and on the pit 
footprint area, near the plant. Should temporarily stockpiling of discard material be required, the stockpile will 
be placed on the pit footprint in the face of mining, followed by direct deposition into the pit. The coal washing 
plant will require process water, which will be sourced from on-site boreholes and reused mine water make. 
Excess mine water will be conveyed in a pipeline to be treated at the New Largo Central mine water treatment 
plant and discharged to the receiving environment in terms of the commitments made as part of the original 
environmental authorisation processes. The mine water will be stored on site in a fit for purpose pollution 
control dams.  The water treatment plant for New Largo will be in operation by 2025. 

A package sewage plant will be established for domestic wastewater management. Treated wastewater will 
be discharged to the Saalklapspruit. Borehole water will be used for potable water at the start-up phase and 
for operational purposes. Start-up power will initially be supplied via generators, following by connection to the 
Eskom grid. 

The initial boxcut will access the 2-seam coal and will be approximately 30 m deep. Trenches and berms will 
be developed around the pit to ensure clean and dirty water separation. Pollution control dams (PCD’s) will be 
constructed to contain dirty runoff from product stockpiles, and intercepted mine water make from the pit. 

Overburden (hards and softs) and topsoil stockpiles will be placed in localities to serve as screens for noise and 
visual impacts (Figure 23). 
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Figure 2: Pit F Layout and Infrastructure 
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Figure 3: Pit F Life of Mine
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5.0 APPLICABLE LEGISLATION, GUIDELINES AND STANDARDS 
The following national legislation and regulations were consulted: 

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

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

 Regulations on use of water for mining and related activities aimed at the protection of water resources. 
GN R. 704 of 1999, (DWAF, 1999). 

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

 Regulations Regarding the Planning and Management of Residue Stockpiles and Residue Deposits from 
a Prospecting, Mining, Exploration or Production Operation. GN R: 632 of 2015, (DEA, 2015). 

6.0 METHODS 
6.1 Use of Analogue Information on Discard 
Available information on New Largo average ROM discard (CSIR, 2009), (AATC, 2012b), which was used in 
the prediction of pit water qualities (JMA, 2009), (JMA, 2011), for the 2012 EIA (JMA, 2012a), is limited in the 
number of samples and scope, and does not include some of the laboratory analyses required for a waste 
assessment (DEA, 2013b). Furthermore, the data inputs for estimating pit water qualities with in-pit discard 
disposal is not fully understood since no deionised water leach result was made available to Golder (only NAG 
results). 

For this reason, the available information on New Largo average ROM discard is compared with more recent 
data from analogue sites closer to Pit F, Klipspruit (Golder, 2019) and Zibulo (Golder, 2021), see Figure 4 for 
locations, to demonstrate the similarities and differences in geochemical profile, and to justify the use of the 
analogue site data for a waste assessment applicable to Pit F discard. The advantages of the analogue sites 
are: 

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

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

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

 The geochemical profiles of discard from Zibulo coal have been shown to be largely like that from blended 
coal from Klipspruit and Zibulo (Golder, 2021). Thus, geochemical characteristics of discard produced from 
coal from New Largo is likely to be similar to those from the neighbouring mines. 

Note: the discard assessed for Pit H is not an analogue, as this will be produced by a different beneficiation 
technology: a De-stoning Plant (air plant) (Golder, 2020), not a coal washing plant as will be used at Pit F, and 
the analogue site used in the Pit H study (Klipfontein Mine) is distant from Pit F, see Figure 1 for location. 

Regarding rejects from the crusher, potential reject material comprises: 

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

 Sandstone and mudstone from Seam No. 2 and Seam No.4 hanging wall and floor, which are similar in 
geochemical profile to the spoils which are backfilled by the truck and shovel mining. 
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Figure 4 : Location of Pit F relative to Zibulo and Klipspruit Collieries 

Borehole LGW-B9 
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6.2 Use of Historic Data on Coal 
Acid base accounting data from JMA (2012) was used for ROM coal. However, as total sulphur was reported, 
rather than sulphide sulphur, and the former includes organic sulphur which is not usually acid-generating, this 
may result in an over-estimate of the risk. 

For the waste assessment, total concentration results from XRF and acid digestion for major and trace element 
composition for Seam 4 A and Seam 2 Coal from JMA (2009) were used. No suitable leachate data following 
the prescribed GN R. 635 leach methodology (ASLP) was available. Net Acid Generation (NAG) peroxide leach 
results (JMA, 2009). It should be noted that the acidic lixiviant (hydrogen peroxide) and 1:100 solid to liquid ratio 
is not in accordance with the prescribed methodology but is the only complete dataset available. Leachable 
concentration for alkalinity, acidity, sulphate and iron (Fe2+) for Seam 4 and Seam 2 Raw Coal and Coal Product 
(after washing) (CSIR, 2009) – as these analyses are incomplete, they cannot be used for waste assessment. 

6.3 Acid Rock Drainage Assessment 
The screening criteria used in this study to assess the acid generation potential of discard materials were 
based on guidelines from (Price, Morin, & Hutt, 1997) in conjunction with (Soregaroli & Lawrence, 1997), 
shown in Table 2; and (MEND, 2009), shown in Table 3; as well as (Usher, Cruywagen, de Necker, & 
Hodgson, 2003), shown in Table 4. 

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

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

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

>0.30% <1 Likely Likely to be ARD generating 

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

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

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

 

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

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

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

>6 <1 Potentially acid 
generating 

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



November 2021 21465149-347360-3 - Rev01 

 

 
 

 10 
 

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

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

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

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

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

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

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

>6 <1 Potentially acid 
generating 

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

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

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

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

<6 >2 --- Theoretically not possible 

 

6.4 Waste Classification: GN R. 634 & SANS 10234 
According to section 4(2) of GN R.634 of 2013 (DEA, 2013a), all waste generators must ensure that their 
waste is classified in accordance with (SANS 10234, 2014) (based on the Global Harmonised System) within 
180 days of generation, except if it is listed in Annexure 1 (Wastes that do not require Classification and 
Assessment) of the GN R.634. Furthermore, waste must be re-classified every 5 years. 

Waste classification according to SANS 10234 (based on the Global Harmonised System) indicates physical, 
health and environmental hazards. The SANS 10234 covers the harmonised criteria for classification of 
potentially hazardous substances and mixtures, including wastes, in terms of its intrinsic properties/hazards. 

The chemical test results as well as intrinsic properties of the waste streams were used for the SANS 10234 
classification. Constituents present in concentrations exceeding 1% are used for classification in terms of 
health hazards, except when the constituent is known to be toxic at lower concentrations (carcinogens etc.) 
(Table 2). 

Where specific South African guidance is lacking, classification takes cognisance of European Regulation 
(EC) No. 1272/2008 on the Classification, Labelling and Packaging of Substance and Mixture (CLP 
Regulation) which adopts, within the European community, the GHS as published United Nations Social and 
Economic Council. 

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

Hazard Class Cut-off value (Concentration limit) % 

Acute toxicity > 1.0 

Skin corrosion > 1.0 

Skin irritation > 1.0 

Serious damage to eyes > 1.0  

Eye irritation > 1.0  

Respiratory sensitisation > 1.0 




