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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 



November 2021 21465149-347361-4 

 

 
 

 5 
 

 
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 - 
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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° 

 

 

 



November 2021 21465149-347361-4 

 

 
 

 12 
 

 
Figure 5: Location of New Largo Groundwater Monitoring Boreholes 
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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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This document has been provided by Golder Associates Africa Pty Ltd (“Golder”) subject to the following 
limitations: 

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

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

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

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

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

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

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

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