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APPENDIX 6 OF THE EIA REGULATION ð CHECKLIST AND REFERENCE FOR 
THIS REPORT 

Table 1 - Requirements from Appendix 6 of GN 326 EIA Regulation 2017  

Requirements from Appendix 6 of GN 326 EIA Regulation 2017  Chapter  

(a) Details of:  
 (i) The specialist who prepare the reports; and  
(ii) the expertise of that specialist to compile a specialist report including a curriculum vitae  

Document pg ii. Appendix 
C. 

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

Document pg iii. Appendix 
C. 

(c) Indication of the scope of, and purpose for which, the report was prepared  Section 1. 

(cA) Indication of the quality and age of base data used for the specialist report  Sections 1, 2 and 3. 

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

Section 7. 

(d) Duration, Date and seasons of the site investigation and the relevance of the season to the 
outcome of the assessment 

Section 1.4.  

(e) Description of the methodology adopted in preparing the report or carrying out the 
specialised process include of equipment and modelling used  

Section 2. 

(f) Details of an assessment of the specifically identified sensitivity of the site related to the 
proposed activity or activities and its associateõs structures and infrastructure, inclusive of a 
site plan identifying alternative  

Sections 1, 4 and 6. 

(g) Identification of any areas to be avoided, including buffers  Section 9.1.  

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

Section 1, 3.  

(i) Description of any assumptions made and uncertainties or gaps in knowledge  Sections 2, 4, and 5. 

(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 9. 

(k) Mitigation measures for inclusion in the EMPr  Section 9.2 

(l) Conditions for inclusion in the environmental authorisation  Refer to Section 9. 

(m) Monitoring requirements for inclusion in the EMPr or environmental authorisation  Refer to Section 9. 

(n) Reasoned opinion ð 
 (i) as to whether the proposed activity, activities or portions thereof should be authorised.  
(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, and avoidance, management, and mitigation measures should be included in the 
EMPr, and where applicable, the closure plan  

Section 9.3.  

(o) Description of any consultation process that was undertaken during preparing the 
specialist report  

None required.  

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

None required.  

(q) Any other information requested by the competent authority  None required.  
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1 INTRODUCTION 

GCS Water and Environment (Pty) Ltd (GCS) was appointed by Kangra Coal (Pty) Ltd to 

undertake a hydrological assessment for the proposed development of a Co -Disposal Facility 

and Water Treatment Plant (WTP) in the Maquasa East, near Driefontein, Mpumalanga 

Province (refer to  Figure 1-3). The project falls in quaternary catchment  W51B of the Pongola 

to Mtamvuna Water Management Area (WMA) (DWS, 2016). 

 

1.1  Project background  

Kangra Coal is an existing coal mine located in Driefontein, near Piet Retief, in the Mkhondo 

Local Municipality within the Gert Sibande District Municipality. The Maquasa East (MQE) 

operations include the historical opencast and underground operations.  K angra is proposing 

to construct a water treatment plant as well as a co -disposal facility at their Maquasa East 

operations.  The treatment plant will be used to treat water from the existing decant point as 

well as any surplus water within the mining opera tions.   

 

1.1.1  Water Treatment Plant:  

Decant is currently observed in the form of clear groundwater discharge emanating from the 

old underground workings at MQE close to the Heyshope Dam. This decant is observed at an 

elevation range of approx. 1303 to 1306 mamsl and is contained in an unlined  contamination 

dam. This excess decant is currently pumped from the unlined dam back to the MQE PCDs. 

Based on available data from previous studies undertaken at the mine decant observed 

emanating from the old workings occurs at a rate ranging from 1 220 t o 2 700 m³/d (average 

1 800 m³/d), depending on the rainfall season.  

Kangra intends to upgrade the current contamination dam with a correctly lined dam as 

approved by the Department of Water and Sanitation to prevent any seepages onto the 

Heyshope Dam. The decant will be pumped into the proposed wastewater treatment plant 

that will be situated close to the Maquasa East PCDs.  Construction and operation of the 

discussed infrastructure will trigger listed activities that will require authorisation .  

The master layout plan associated with the proposed water treatment plant and brine storage 

facilities proposed (and existing PCDs) is shown in Figure 1-1. 

It should also be noted that Kangra is investigating the possibilit y of storing brine on the 

discard dump/co -disposal that  will come from the water treatment plant. This is one of the  

two options, with the other being dedicated brine evaporation ponds. GCS has not yet received 

confirmation as to which option Kangra are opting for , thus impacts relating to both are 

considered in this assessment. 
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Treated water will be discharged into the Heyshope dam  at the existing decant rate  at pristine 

water qualit y (in line with GA limits  for treated effluent  discharge), and therefore will likely  

not have a negative impa ct on wate r quantity  or quality. Compared to the active d ecant wate 

quality, the proposed activity is pre dicted to improve the Heyshope water quality.  Proposed 

discharge will take place at an e xisting abstraction point west of Driefontein, that is no longer 

in use. 

 

 
Figure 1-1: Proposed WTP and possible brine evaporation pond  

 
1.1.2  Co-Disposal Facility  

The discard dump at MQE has an approved environmental authorisation  and a water use 

license.   As a result of changing operational requirements, there is now a need for a co -

disposal facility at MQE, this co -disposal facility is not authorised.  

¶ The co-disposal facility will be located within the MQE operation on the remaining 

(RE) portion of the farm Rooikop 18 HT.  The co -disposal facility will accommodate 

discarded produced from the benefaction  plant located at Maquasa East, which 

currently washes and processes coal from the surrounding Kangra Coal operations and 

will receive coal from future expansion areas.  

¶ This discard dump was originally designed as a three-compartment side hill -type dump 

with a footprint of approximately 65ha. The three -compartment layout allows for a 

modular implementation approach with the benefit of delaying capital expenditure . 

The implementation of this project will be done in two phases:  
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¶  Phase 1 will entail the use of the approved discard dump, and  

¶ Phases 2 and 3 will entail the use of a co -disposal facility that requires authorisations. 

In the phases, the plan is to build the full waste dump over 20 years. Phase 1 (7 years capacity), 

Phase 2 (7 years capacity), and Phase 3 (6 years capacity). GFK are undertaking detailed 

designs of the dump, as well as stormwater sizing. The facility will be lined with an 

impermeable barrier. The layout plan for the co -disposal facility is shown in Figure 1-2.  

 

 
Figure 1-2: Proposed Co-Disposal Facility (Phase 1 already approved, Phase 2 & 3 will 

be co-disposal) 
 

1.2  Objectives  

The objective s of this study, were as follows:  

¶ Undertake a site walkover assessment to identify natural and manmade drainage lines 

and establish baseline surface water quality.  

¶ Evaluate the site 's hydrological setting (i.e., climate, rainfall, drainage, etc.).  

¶ Determine the 1:10, 1:20, 1:50, and 1:100 -year peak flows for the non -perennial / 

perennial streams associated with the site.  
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¶ Develop a conceptual stormwater management plan (CSWMP) to provide an overview 

of stormwater drainage, and formulate mitigative steps to circumvent erosion and 

control stormwater runoff  (detailed designs are being done by the project engineer, 

GFK).  

¶ Undertake a hydrological risk assessment and compile mitigation measures; and  

¶ Compile a surface water monitoring plan to monitor the impact on the receiving 

environment.  

 
 

1.3  Scope of Work  

The scope of work completed, w as as follows:  

1.  Baseline Hydrology Review:  

a. Hydro-meteorological data collection and analysis.  

b.  Catchment delineation and drainage characteristics.  

c.  Determination of catchment hydraulic and geometric parameters.  

2.  Peak Flows & Flood Line Modelling:  

a. Peak flood volume calculation for the 1:10, 1:20, 1:50, and 1:100 -year 

recurring events.  

b.  Flood line modelling using HEC-RAS hydraulic software ð 1:50 and 1:100-year 

flood lines were presented; and  

c.  Analysis of the modelling results.  

3.  Conceptual Storm Water Management Plan  and Stormwater Monitoring : 

a. Identification of stormwater sub -catchments (i.e., clean and dirty areas)  

b.  Determination of stormwater flows and volumes (1:10, 1:20, 1:50 and 

1:100- yr return periods) were undertaken .  

c.  Indication s and explanations of the placement of stormwater  attenuation 

infrastructure were offered.  

d.  A stormwater monitoring system plan was drafted, to ensure that the 

stormwater discharge impact on the environment is managed and controlled.  

4.  Risk assessment: 

a. A hydrological risk assessment was undertaken, to contextualise  the potential 

surface water risk of the project.  

5.  Surface Water Monitoring Plan:  

a. A surface water monitoring plan was developed .  



Kangra Coal Maquasa Co-Disposal & WTP 

22-0161 17 November 2023 Page 5 

6.  Reporting : 

a. This report was compiled, composing the components above.  

 

1.4  Study relevance to the season in which it was undertaken  

This study was undertaken as a once-off study and relies on historical hydrological and climate 

data for the site, as well as recognised hydrological and water resource databases for South 

Africa. Data generated during the time of this study is not seasona lly bound as average yearly 

data was applied where required and as scientifically acceptable.  
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Figure 1-3: Site l ocality and drainage  
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2 METHODOLOGY 

The methodological approach for the study is described in the sub -sections below.  

 

2.1  Legal considerations  

The National Water Act, (Act 36 of 1998) (NWA) governs the use of water and protection of 

water resources in South Africa.  There are two sets of regulations on water use thus far:  

¶ Government Notice No. 704, 4 June 1999, National Water Act, 1998 (No. 36 of 1998): 

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

protection of water resources (GN704).  

¶ Government Notice No. 1352, 12 November 1999, National Water Act, 1998 (No. 36 of 

1998): Regulations requiring that water use be registered.  

In terms of Section 144 of the National Water Act of 1998 (Act 36 of 1998), a flood line, 

representing the highest elevation that would probably be reached during a storm with a 

return interval of 100 years, must be indicated on all plans for the establish ment of townships. 

The term, òestablishment of townshipsó includes the subdivision of stands or farm portions in 

existing townships/development, if the 100 -year flood lines are not already indicated on these 

plans, or when the land -use category of a partic ular portion of land is changed.  

The National Environmental Management Act (Act 107 of 1998) (NEMA) stipulates that all 

relevant factors be considered for proposed developments to ensure that water pollution and 

environmental degradation are avoided. Section 2 of the Act establishes a set of principles 

that apply to the activities of all organs of the state that may significantly affect the 

environment. These include the following:  

¶ Development must be sustainable  

¶ Pollution must be avoided or minimized and remedied  

¶ Waste must be avoided or minimized, reused or recycled  

¶ Negative impacts must be minimized.  

 
The requirements laid down by the National Building Regulations and Building Standards Act 

(Act 103 of 1977) in terms of development within the 1:50 -year flood line area are based only 

on safety considerations without proper consideration and understanding  of the underlying 

natural streamflow processes. The Town Planning and Townships Ordinance (Ordinance 15 of 

1986) also makes provision in Regulation 44(3) for the extension of flood line areas up to 32 m 

from the centre of a stream in instances where the 1 :50-year flood line is less than 62 m wide 

in total (CSIR, 2005). 

Appendix 6 of GN 326 EIA Regulation 2017 regulations further govern hydrology assessments 

for EIAs. This hydrology report conforms to Appendix 6 of the EIA regulations, which include 

the following aspects (where applicable to this study) to be addressed:  
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(a) Details of:  

(i) The specialist who prepare the reports; and  

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

vitae . 

(b) Declaration that the specialist is independent in a form as may be specialities by the 

competent authority .  

(c) Indication of the scope of, and purpose for which, the report was prepared :  

(cA) Indication of the quality and age of base data used for the specialist report  

(cB) A description of existing impacts on the site, cumulative impacts of the proposed 

development and levels of acceptable change  

(d) Duration, Date and season of the site investigation and the relevance of the season to the 

outcome of the assessment.  

(e) Description of the methodology adopted in preparing the report or carrying out the 

specialised process including equipment and modelling used . 

(f) Details of an assessment of the specific ally  identified sensitivity of the site related to the 

proposed activity or activities and its associateõs structures and infrastructure, inclusive of a 

site plan identifying alternative s. 

(g) Identification of any areas to be avoided, including buffers .  

(h) Map superimposing the activity and associated structures and infrastructure on 

environmental sensitivities of the site including areas to be avoided, including buffers . 

(i) Description of any assumptions made and uncertainties or gaps in knowledge .  

(j) A description of the findings and potential implications of such findings on the impact of 

the proposed activity including identified alternatives to the environment or activities . 

(k) Mitigation measures for inclusion in the EMPr . 

(l) Conditions for inclusion in the environmental authorisation . 

(m) Monitoring requirements for inclusion in the EMPr or environmental authorisation . 

(n) Reasoned opinion ð 

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

authorised.  

(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, and avoidance, management, and mitigation measures should be included 

in the EMPr, and where applicable, the closure plan  
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(o) Description of any consultation process that was undertaken during preparing the specialist 

report .  

(p) A summary and copies of any comments received during any consultation process and 

where applicable all responses thereto.  

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

 

2.2  Hydrological assessment  

Hydrometeorological data for the study area were obtained from various sources including the 

South African Water Resources Study WR2012 database (Bailey & Pitman, 2015) , South African 

Atlas of Agrohydrology, and Climatology (Schulze, 1997), and the Daily Rainfall Data Extraction 

Utility (Lynch, 2004). Moreover, sources such as the Köppen Climate Classification (Kottek, et 

al., 2006) , World Climate Data CMIP6 V2.1 (Eyring, 2016), and Meteoblue (Meteoblue, 2022) 

were used to refine hydrological data.  

These sources provided methods of determining the Mean Annual Precipitation (MAP), Mean 

Annual Runoff (MAR), and Mean Annual Evaporation (MAE) of the study site as well as the 

design rainfall data. Data was applied to the site water balance calculations, runoff peak flow 

estimates for flood line modelling and stormwater runoff peak flow estimates for stormwater 

system sizing (where applicable to this study).  

 
2.2.1  Catchment description and delineation  

A 30 m Digital Terrain Model (DTM) data from the Advanced Land Observing Satellite (ALOS) 

(JAXA, 2022) were used to delineate the area draining to the streams relevant to this study, 

sub-catchment flow path as well as to derive river geometry characteristics. These 

characteristics (area, slopes, and hydraulic parameters) are used to parameterise the site  

hydraulic model for flood line modelling, water balance modelling or stormwater modelling.   

2019 South African (SA) National Land Cover Data (DEA, 2019) was used to characterise the 

sub-catchment vegetation and derive Manning surface roughness (n-values) coefficients.  

  



Kangra Coal Maquasa Co-Disposal & WTP 

22-0161 17 November 2023 Page 10 

2.2.2  Design rainfall and peak flow  

The Design Rainfall Estimation Software (Smithers & Schulze, 2002) data from the rainfall 

stations surrounding the study site were used to calculate the 24 -hour design rainfall depths 

for various return periods. Critical storm durations for Rational Methods Alternative 3 were 

calculated using the Modified Hershfield Equa tion (Adamson, 1981). 

The streams/drainage sections that were modelled applying the three widely used methods 

were used to calculate 1:10, 1:20, 1:50, and 1:100 -year peak flows. These are the Rational 

Method, Midgley and Pitman (MIPI), and the Standard Design Flood (SDF) methods. A brief 

description of each of the peak flow methods can be seen in Table 2-1, below.  

Methodologies for using the applied peak flow models are explained broadly in the South 

African Drainage Manual (SANRAL, 2013). Calibration of the runoff coefficients for the drainage 

areas was guided by the manual, the understanding of the runoff -generating processes as well 

as land cover attributes. The resulting peak flows calculated using the selected methods were 

evaluated and conservative values provided inputs into the 1D HEC-RAS flood line model. 

 
Table 2-1: Summary of peak flow methods  

Rational Method  

The rational method was developed in the mid -19th century and is one of the most widely used methods for the 

calculation of peak flows for small catchments (< 15 km2). The formula indicates that Q = CIA, where I is the rainfall 

intensity, A is the upstream runoff area and C is the runoff coefficient. Q is the peak flow . There are 3 alternatives 

to the Rational Method which differ in the methodology used to calculate rainfall intensities. The first alternative 

(RM1) uses the depth-duration frequency relationships approach, the second uses the modified Hershfield equation 

and the third alternative uses the Design Rainfall software for South Africa  (SANRAL, 2013). 

 

Midgley and Pitman  

The Midgley and Pitman (MIPI) method is an empirical method that relates peak discharge to catchment size, slope, 

and distance from the drainage point to the centroid of the catchment (Campbell, 1986). The MIPI method uses 10-

unit hydrographs for 10 zones in South Africa. The method does not consider overland flow as a component separate 

from streamflow but considers only the total longest flow path  (Campbell, 1986). 

 

Standard Design Flood Method  

The Standard Design Flood (SDF) method was developed specifically to address the uncertainty in flood prediction 

under South African conditions (Alexander, 2002). The runoff coefficient (C) is replaced by a calibrated value based 

on the subdivision of the country into 26 regions or Water Management Areas (WMAs). The design methodology is 

slightly different and looks at the probability of a peak flood event occurri ng at any one of a series of similarly sized 

catchments in a wider region, while other methods focus on point probabilities (SANRAL, 2013). 
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2.3  Flood line model ling 

A 30 m ALOS digital terrain model (DTM) (JAXA, 2022) was used to derive the hydraulic and 

river geometry parameters. River/stream cross -sections and flow paths were prepared using 

RAS Mapper software and provided input into a 1D HEC-RAS (US Army Corps of Engineers, 2016) 

flood model. Visual assessment of riverbanks from the Google Earth Imagery and land cover 

types (DEA, 2019) was used to estimate Manningõs ônõ coefficients along the river/streamlines. 

The 1:50 and 1:100-year flood lines were generated and mapped in Global Mapper and ArcGIS 

(ESRI, 2018). 

 

2.4  Conceptual stormwater management plan (CSWMP)  

The CSWMP was designed in conjunction with the provided infrastructure layout plans and 

available topographical data. The Rational Method  was applied to determine stormwater peak 

flows (sub-catchments < 15 km²) within each stormwater sub -catchment, and further 

considers SCS soil types and land impervious percentages. 

The conceptual SWMP was designed to consider relevant South African legislation ð the 

National Water Act (1998) (NWA, 1998) and the Council for Scientific and Industrial Research 

(CSIR) Human Settlement Planning and Design guidelines (CSIR, 2005). 

 

2.5  Hydrological risk assessment  

As per GNR 982 of the EIA Regulations (2014), the significance of potential hydrological impacts 

was assessed.  Due to the assessment forming part of a larger risk assessment for the study 

area, the potential impacts and the determination of impact significance w ere assessed. The 

process of assessing the potential impacts of the project includes the following four activities:  

1. Identification and assessment of potential impacts.  

2. Prediction of the nature, magnitude, extent, and duration of potentially significant 

impacts.  

3. Identification of mitigation measures that could be implemented to reduce the 

severity or significance of the impacts of the activity; and  

4. Evaluation of the significance of the impact after the mitigation measures have been 

implemented i.e., the significance of the residual impact.  

Per GNR 982 of the EIA Regulations (2014), the significance of potential impacts was assessed 

in terms of the following criteria:  

I.  Cumulative impacts.  

II.  Nature of the impact.  

III.  The extent of the impact.  

IV. Probability of the impact occurring.  

V. The degree to which the impact can be reversed.  

VI. The degree to which the impact may cause irreplaceable loss of resources; and  

VII. The degree to which the impact can be mitigated.  
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Table 2-2 provides a summary of the criteria used to assess the significance of the potential 

impacts identified. An explanation of these impact criteria is provided in  

Table 2-3. 

 
Consequence = (Duration + Extent + Irreplaceability of resource) x Severity  

 
And the environmental significance of an impact was determined by multiplying consequence 

by probability.  

 
Table 2-2: Proposed Criteria and Rating Scales to be used in the Assessment of the 

Potential Impacts  
Criteria  Rating Scales Notes 

Nature 
Positive (+) An evaluation of the effect of the impact related to the 

proposed development.  Negative (-) 

Extent 

Footprint (1)  
The impact only affects the area in which the proposed 
activity will occur.  

Site (2) The impact will affect only the development area.  

Local (3) 
The impact affects the development area and adjacent 
properties.  

Regional (4) 
The effect of the impact extends beyond municipal 
boundaries. 

National (5)  
The effect of the impact extends beyond more than 2 
regional/ provincial boundaries.  

International (6)  The effect of the impact extends beyond country borders.  

Duration 

Temporary (1) 
The duration of the activity associated with the impact 
will last 0 -6 months. 

Short-term (2)  
The duration of the activity associated with the impact 
will last 6 -18 months. 

Medium-term (3)  
The duration of the activity associated with the impact 
will last 18 months  - 5 years. 

Long-term (4)  
The duration of the activity associated with the impact 
will last more than 5 years.  

Severity 

Low (1) 
Where the impact affects the environment in such a way 
that natural, cultural and social functions and processes 
are minimally affected.  

Moderate (2) 

Where the affected environment is altered but natural, 
cultural and social functions and processes continue albeit 
in a modified way; and valued, important, sensitive, or 
vulnerable systems or communities are negatively 
affected.  

High (3) 

Where natural, cultural, or social functions and processes 
are altered to the extent that the natural process will 
temporarily or permanently cease; and valued, important, 
sensitive, or vulnerable systems or communities are 
substantially affected.  

Potential for impact on 
irreplaceable resources 

No (0) No irreplaceable resources will be impacted.  

Yes (1) Irreplaceable resources will be impacted.  

Consequence 

Extremely detrimental ( -25 to -
33) 

A combination of extent, duration, intensity, and the 
potential for impact on irreplaceable resources.  

Highly detrimental ( -19 to -24) 

Moderately detrimental ( -13 to -
18) 

Slightly detrimental ( -7 to -12) 

Negligible ( -6 to 0)  

Slightly beneficial (0 to 6)  

Moderately beneficial (13 to 18)  

Highly beneficial (19 to 24)  

Extremely beneficial (25 to 33)  

Probability (the 
likelihood of the impact 
occurring) 

Improbable (0)  
It is highly unlikely or less than 50% likely that an impact 
will occur.  

Probable (1) 
It is between 50 and 70% certain that the impact will 
occur.  

Definite (2)  
It is more than 75% certain that the impact will occur, or 
the impact will occur.  

Significance Very high ð negative ( -49 to -66) A function of Consequence and Probability.  
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Criteria  Rating Scales Notes 

High ð negative ( -37 to -48) 

Moderate ð negative ( -25 to -36) 

Low ð negative ( -13 to -24) 

Neutral - Very low (0 to -12) 

Lowðpositive (0 to 12)  

Moderateðpositive (13 to 24)  

Highðpositive (37 to 48)  

Very high ð positive (49 to 66)  

 
Table 2-3: Explanation of Assessment Criteria  

Criteria  Explanation  

Nature 
This is an evaluation of the type of effect the construction, operation, and 
management of the proposed development would have on the affected environment. 
Will the impact of change on the environment be positive, negative, or neutral?  

Extent or Scale 

This refers to the spatial scale at which the impact will occur. The extent of the impact 
is described as footprint (affecting only the footprint of the development), site (limited 
to the site), and regional (limited to the immediate surroundings and closest towns to 
the site). The extent of  scale refers to the actual physical footprint of the impact, not 
to the spatial significance. It is acknowledged that some impacts, even though they 
may be of a small extent, are of very high importance, e.g., impacts on species of very 
restricted range. To avoid òdouble counting, specialists have been requested to 
indicate spatial significance under òintensityó or òimpact on irreplaceable resourcesó 
but not under òextentó as well. 

Duration The lifespan of the impact is indicated as temporary, short, medium, and long -term.  

Severity 
This is a relative evaluation within the context of all the activities and the other 
impacts within the framework of the project. Does the activity destroy the impacted 
environment, alter its functioning, or render it slightly altered?  

Impact on irreplaceable 
resources 

This refers to the potential for an environmental resource to be replaced, should it be 
impacted. A resource could be replaced by natural processes (e.g., by natural 
colonisation  from surrounding areas), through artificial means (e.g., by reseeding 
disturbed areas or replanting rescued species) or by providing a substitute resource, in 
certain cases. In natural systems, providing substitute resources is usually not possible, 
but i n social systems, substitutes are often possible (e.g., by constructing new so cial 
facilities for those that are lost). Should it not be possible to replace a resource, the 
resource is essentially irreplaceable e.g., red data species that are restricted to a 
particular site or habitat to a very limited extent.  

Consequence 
The consequence of the potential impacts is a summation of the above criteria, namely 
the extent, duration, intensity, and impact on irreplaceable resources.  

Probability of occurrence  

The probability of the impact occurring is based on the professional experience of the 
specialist with environments of a similar nature to the site and/or with similar projects. 
It is important to distinguish between the probability of the impact occurring  and the 
probability that the activity causing a potential impact will occur. Probability is defined 
as the probability of the impact occurring, not as the probability of the activities that 
may result in the impact.  

Significance 

Impact significance is defined to be a combination of the consequence (as described 
below) and the probability of the impact occurring. The relationship between 
consequence and probability highlights that the risk (or impact significance) must be 
evaluated in terms of the seriousness (consequence) of the impact, weighted by the 
probability of the impact occurring.  
In simple terms, if the consequence and probability of an impact are high, then the 
impact will have a high significance. The significance defines the level to which the 
impact will influence the proposed development and/or environment. It determines 
whether mitigation measures need to be identified and implemented and whether the 
impact is important for decision -making. 

Degree of confidence in 
predictions  

Specialists and the EIR team were required to indicate the degree of confidence (low, 
medium, or high) that there is in the predictions made for each impact, based on the 
available information and their level of knowledge and expertise. The degree of 
confidence is not taken into account in the determi nation of consequence or 
probability.  

Mitigation measures 
Mitigation measures are designed to reduce the consequence or probability of an 
impact or to reduce both consequence and probability. The significance of impacts has 
been assessed both with mitigation and without mitigation.  
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2.6  Surface water monitoring plan  

The monitoring network is based on the principles of a monitoring network design as described 

by the DWAF Best Practice Guidelines: G3 Monitoring (DWAF, 2007). The methodological 

approach that  the monitoring plan follows is represented in Figure 2-1, below.  

 

 
Figure 2-1: Monitoring Process  

 
A surface water monitoring program that presents water quality constituencies to be analysed, 

the frequency of sampling, and the locality of sampling points w ere drafted. This plan included 

the construction and operational phase monitoring.  
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3 SITE OVERVIEW AND HYDROLOGY 

As mentioned previously, the  project falls in quaternary catchment  W51B of the Pongola to 

Mtamvuna Water Management Area (WMA) (DWS, 2016).  Elevations on the site typically range 

from 1 300 to 1 600 meters above mean sea level (mamsl).  

 

3.1  Sub-catchments/hydrological response units (HRUs)  

Seven (7) hydrological response unit (HRUs) describes the natural drainage for the study area 

(using a 1:1 000 stream count and 30 m DTM fill)  ð refer to Figure 1-3 and Figure 3-3-1. The 

sub-catchment relates well to desktop -delineated drainage lines for the project area, as well 

as verified streams associated with the pr oject area.  

Primary drainage from the position of the proposed co -disposal site, and much of the MQE 

area is towards the northeast, to the perennial Egude River, which make s up the bottom inflow  

of the Heyshope Dam. Drainage from the southern portions of the MQE area, and Maquassa 

West (MQW) is towards the south, via several perennial and non -perennial dr ainage lines, 

towards the southern inflow of the Heyshope Dam.  The Heyshope Dam is therefore the end 

received of any surface water -related pollution that may take plac e at the MQE operations. 

The sub-catchments that are associated with the proposed co -disposal facility are HRU1 to 3, 

and HRU6. The sub-catchment associated with the proposed treatment area is HRU5.  

 

3.2  Land cover  & slope rise  

The dominant land types associated with the sub -catchment are shown in Figure 3-3-1 (DEA, 

2019), and is observed to be natural grasslands. The site is predominantly characterised by 

natural grassland. The land cover was simplified into 4 categories and is summarised in Table 

3-1. Slope % rise for the general area is shown in Figure 3-2. Slope rise % was used to 

characterise the sub -catchment slope and runoff generation.  

In the modelling process of the flood lines  or stormwater runoff (whichever applies to this 

study), Manningõs coefficient (n-values) was set to represent natural stream systems and w as 

supplemented by Google Earth Imagery and field observations. These ònó values were further 

derived from the available vegetation and land cover data for the site.  
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Table 3-1: Summary of sub -catchment characteristics  

Sub-Catchment  HRU1 HRU2 HRU3 HRU4 HRU5 HRU6 HRU7 

Area (km²)  1.549 2.609 1.890 1.84 1.24 1.36 9.92 

Longest Drainage Line (km)  1.99 1.08 1.148 1.18 0.57 1.33 7.26 

Average Slope (%) 0.56% 1.23% 3.08% 2.01% 9.14% 1.70% 4.30% 

Slope (%) 

<3 35.66% 15.25% 8.46% 12.24% 4.19% 26.40% 20.00% 

3-10 63.80% 73.48% 42.12% 72.04% 66.11% 73.10% 10.00% 

10-30 0.53% 11.27% 39.28% 14.94% 29.70% 0.50% 20.00% 

>30 0.00% 0.00% 10.14% 0.78% 0.00% 0.00% 50.00% 

Land Cover 

Thick bush & plantation  18% 11% 8% 17% 2% 12% 5.91% 

Light bush & farm -lands 29% 11% 4% 4% 16% 2% 2.60% 

Grasslands 51.5% 61.3% 77.4% 75.6% 75.0% 63.1% 89.4% 

No Vegetation  1% 17% 10% 3% 7% 23% 2.08% 

 

3.3  Local geology & soils  

According to the 1:250 000 geological series (2730 Vryheid), the  local surface geology is 

characterised by occurrences of dolerite, and sediments associated with the Vryheid 

Formation, of the Ecca Group, of the Karoo Sequence (DMEA, 1998g) ð refer to Figure 3-3. 

According to the Land types of South Africa databases (Land Type Survey Staff, 1972 ð 2006c), 

the soils in the area typically conform to land types of the Bb 36 group, which typically entail 

red and yellow, dystrophic/mesotrophic, apedal soils with plinthic subsoils (plinthic soils 

comprise > 10% of land type, red soils comprise < 33% of land type). According to WR2012 soil 

data for the area, the erodibility of the soils for the area can be considered medium  (WRC, 

2015). 

In terms of Hydrological Soil Types, the soils in the project area are classified as Type C, with 

an erosion factor of 7 and runoff factor of about 0.39.  
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Figure 3-3-1: Sub-catchments and land cover types  
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Figure 3-2: Sub-catchments and surface slope rise %  
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Figure 3-3: Local geology  
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3.4  Climate  

Climate, amongst other factors, influences soil -water processes. The most influential climatic 

parameter is rainfall. Rainfall intensity, duration, evaporative demand and runoff were 

considered in this study to indicate  rainfall partitioning within the project area.  

 
3.4.1  Temperature  

The average yearly temperature (refer to Figure 3-4) for the project area ranges from 25 to 

33°C (high) and -4 to -2°C (Low). The study area is situated in a subtropical highland climate 

or temperate oceanic climate with dry winters (Cwb) area, as per the Köppen Climate 

Classification (Kottek, et al., 2006) . The project area receives summer rainfall.  

 

 
Figure 3-4: Average yearly temperatures (Meteoblue, 2022)  
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3.4.2  Wind speed and direction  

Figure 3-5 shows the wind rose for the project area ( Vryheid used as reference) and presents 

the number of hours per year the wind blows from the indicated direction. The wind blows 

from WW, ENE and E more often, at velocities ranging from 1 km/hr to 28 km/hr; and from 

other directions but less frequently and at lower velocities (< 19 km/hr).   

 

 
Figure 3-5: Wind rose (Meteoblue, 2022)  

 
3.4.3  Rainfall and evaporation  

The project area is situated in rainfall zone W5A. The mean annual precipitation (MAP) 

measured at several rainfall stations that fall close to the site is summarised in Table 3-2, 

below.  

 
Table 3-2: MAP of nearest rainfall stations  

Station Name  ID MAP (mm/yr)  

GROOT RIETVLEI 0407639_W  770 

DIRKIESDORP (POL) 0407730_W 681 

SPITSKOP   0407397_W   800 

BRERETON PARK  0443807_W  900 

Average 787.75  

 
The monthly rainfall data used to calculate MAP was obtained from rainfall station 0407639W 

(Grootvlei ). The rainfall record is for the period 1929 to 2003 (74 years). Monthly rainfall for 

the site is likely to be distributed as shown in Figure 3-6, below.  
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Available rainfall data suggest a MAP ranging from 482 (30th percentile) to 1372 (90th 

percentile) mm/yr. The average rainfall is in the order of 768 mm/yr. The project area falls 

within evaporation zone 13A, of which Mean Annual Evaporation (MAE) ranges from 1 200 to 

1 300 mm/yr. The MAE far exceeds the MAP for the site, which implies greater evaporative 

losses when compared to incident rainfall. Monthly evapotranspiration for the site is likely to 

be distributed as shown in Figure 3-6, below.  

 

 
Figure 3-6: Average rainfall for Station 0407639W  & WR2012 evaporation  
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3.4.4  Runoff  

Runoff from natural (unmodified) catchments for quaternary catchment  W51B is simulated in 

WR2012 (WRC, 2015) as being equivalent to 103.5 mm/yr (or 13% of the MAP). This is 

approximately 51.369 Mm³/yr NMAR for the surface area of W51B. 

 

 
Figure 3-7: Simulated natural (unmodified) runoff for W51B 

 

3.5  Surface water and groundwater users in the study area  

According to Water Allocation Registration Management System (WARMS, 2019), there are no  

WARMS water users within a 5  km radius of the proposed activity. A ccording to SADAC GIP and 

National Groundwater Activities (NGA) data, there are at least 3 registered boreholes within 

a 5 km radius of the proposed activities (refer to Figure 1-3 and Table 3-3).  

Table 3-3: Groundwater users within a 2.5 km radius of the site  

ID Source 
Latitude (WGS84)  
Decimal Degrees 

Longitude (WGS84) 
Decimal Degrees 

Elevation  
(mamsl) 

Water 
Level  
(mbgl)  

736675 
SADAC GIP / 

NGA 2022 
-27.06383 30.39031 1322 2.1 

736687 
SADAC GIP / 

NGA 2023 
-27.02717 30.41504 1351 15 

611988 
SADAC GIP / 

NGA 2024 
-26.974167 30.400833 1351 No Data 

 

GCS (2022) identified two (2) groundwater boreholes wi th in a 5km radius of the proposed co -

disposal facility ( namely FB7 and FB8) that are used for groundwater supply . The boreholes 

are used by Kangra to supply water to the Community Health Centre.  
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3.6  Depth to groundwater  

According to (Vegter, 1995) and (DWAF, 2006), the groundwater levels within the region are 

expected to range from 15 to 30 mbgl (meters below ground level).  Available monitoring 

boreholes data for Kangra suggest a water level range from 1.28 to 131 mbgl (nearing the MQW 

underground workings in the mountains), with an average water level in the order of 12.4 mbgl 

for the MQE area. 

Available water level data for boreholes in the area suggest there is a good correlation 

between the surface topography and the groundwater table (refer to Figure 3-8, R ~ 90%). The 

groundwater table is expected to mimic the topography and be shallower closer to perennial  

streams (i.e. these are prominent groundwater contributions to base-flow  areas or areas 

where groundwater seepage from the resource into the aquifer units may take place).  

 

 
Figure 3-8: Groundwater elevation vs topography elevation ð 

correlation  (Kangra Monitoring Holes)  
  

2̔  ˮ ʣƚʮʣʣʨ

ʦʧʣʣ

ʦʧʪʣ

ʦʨʣʣ

ʦʨʪʣ

ʦʩʣʣ

ʦʩʪʣ

ʦʪʣʣ

ʦʪʪʣ

ʦʫʣʣ

ʦʫʪʣ

ʦʧʣʣ ʦʨʣʣ ʦʩʣʣ ʦʪʣʣ ʦʫʣʣ ʦʬʣʣ

4
Ï
Ð
Ï
Ç
Ò
Á
Ð
È
Ù
 
%
Ì
Å
Ö
Á
Ô
É
Ï
Î
 

ƽ
Í
Á
Í
Ó
Ì

ƾ

'ÒÏÕÎÄ×ÁÔÅÒ %ÌÅÖÁÔÉÏÎ ƽÍÁÍÓÌƾ

'ÒÏÕÎÄ×ÁÔÅÒ ÖÓ 4ÏÐÏÇÒÁÐÈÙ %ÌÅÖÁÔÉÏÎ Ɯ
#ÏÒÒÅÌÁÔÉÏÎ



Kangra Coal Maquasa Co-Disposal & WTP 

22-0161 17 November 2023 Page 25 

3.7  Wetland areas  

Based on available National Wetland Freshwater Ecosystem Priority Areas (NFEPA) (Van 

Deventer, 2018) the non-perennial and perennial drainage areas situated downstream of the 

proposed co-disposal facility  are classified as channelled valley bottom (CVB) wetland areas  

of the Mesic Highveld Grassland Bioregion (refer to Figure 1-3).  

In terms of wetland geo-hydrology, base flow  is considered the most important contributor to 

wetland health. Base flow  (refer to Figure 3-9) is a non-process-related term to signify low 

amplitude high -frequency flow in a river during dry or fair -weather periods. Base flow  is not 

a measure of the volume of groundwater discharged into a river or wetland, but it is recognised 

that groundwater contributes to the base-flow  component of river or wetland flow.  

Available literature (WRC, 2015; DWAF, 2006) suggests groundwater contribution to baseflow 

ranges from 9.8 mm/yr (PITMAN MODEL) to 43.45 mm/yr (HUGHES MODEL). This relates to 

approximately 2% to 6% of rainfall.  

 

 
Figure 3-9: Groundwater base-flow  concept (DWS, 2011) 

 

3.8   Present ecological state (PES) and environmental sensitivity and ecological 
importance (EIS) ð quaternary scale  

Table 3-4 provides a summary of the PES and EIS for the quaternary catchment associated with 

the project area  (WRC, 2015). It is recommended that th e resource management objectives 

(RMO) for wetlands in the project area need to maintain the current PES and EIS post 

development  

 
Table 3-4: Summary of PES and EIS for the Quaternary Catchment  

Quat PES EIS 

W51B Class B: Largely Natural High 
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3.9  Overview of site hydrological cycle  

Based on the information attained for the study area (as presented in this section), existing 

groundwater and surface water users, climate, runoff and estimated base flow  to wetland 

areas, a sub-catchment -specific hydrological cycle was developed (refer to Figure 3-10). The 

impact of the proposed/existing activities at the site on the cycle was considered in the 

hydrological impact assessment.  

With regards to the hydrological cycle for the combined sub-catchment  areas, the following is 

estimated:  

ü The average rainfall is in the order of 15.68 Mm³/yr (50% of the total water budget);  

ü Average runoff accounts for a volume in the order of 2.11 Mm³/yr ( 6.7% of the total 

water budget);  

ü The average groundwater contribution to base-flow  to rivers/wetlands/streams is in 

the order of 0.89 Mm³/yr ( 2.8% of the total water budget);  

ü Evaporation accounts for a volume in the order of 11.9 Mm³/yr ( 37.9% of the total 

water budget);  and 

ü Estimated groundwater use on a sub-catchment level accounts for 259.2 m³/yr  

(0.001%) and surface water use accounts for 0 Mm³/yr  ð very low volumes on a sub-

catchment scale.  

 

 
Figure 3-10: Simplified overview of the hydrological cycle at the site  
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4 WATER QUALITY 

The MQE area consists of mine infrastructure, open cast areas, an overburden dump,  a  discard 

dump, pollution control dams, settling ponds and underground mine workings. A total of  (19) 

nineteen groundwater sites and twenty -three  (23) surface water sites exist in the MQE area 

and are monitored quarterly or monthly (depending on the sampling site type).  

The sampling points at MQE are summarised in Table 4-1 and Table 4-2, and shown in Figure 

8-1. This section captures the latest groundwater and quality results as presented in the GCS 

Monitoring Report for the MQE operations (GCS, August 2022). 

 
Table 4-1: MQE surface water s ampling sites  

Site ID 
Latitude  Longitude  

(WGS84) (WGS84) 

Below Highwall Seepage -27.0300 30.39053 

Canal Along Main Road -27.00575 30.4068 

Discard Dump Dam 1 -27.01555 30.40247 

Discard Dump Seepage 1 -27.01161 30.4032 

Discard Plant -27.02391 30.41937 

Discharge into Heyshope Dam -27.02665 30.40522 

DS of Natural Seepage -27.03175 30.42167 

East Heyshope -27.03188 30.40492 

Enprotec Filter Discharge -27.02567 30.41827 

Export Plant -27.02275 30.41793 

Heyshope Dam Water / Abstraction  -27.0317 30.42058 

Highwall Seepage -27.02541 30.38938 

Improtect Clarified  -27.02516 30.4177 

Inland Plant -27.02232 30.41798 

Pit D East -27.01373 30.39485 

Plant Set Pond / Dam 2 -27.01917 30.41457 

Plant Water Dam 3 -27.02003 30.41356 

Water Treatment Maquasa Plant East -27.02252 30.41292 

West Heyshope -27.03175 30.4054 

924 -27.02259 30.43474 

932 -27.00536 30.43202 

933 -27.01793 30.41272 

CSW04  -27.016445 30.412429 

Monitoring Localities  
Drinking Water Localities  
Internal Process Water 
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Table 4-2: MQE groundwater sampling sites  

Site ID 
Latitude  Longitude  

(WGS84) (WGS84) 

Well Yende -27.02777 30.3892 

Lab Filter  -27.02332 30.4155 

Mbokazi Borehole -27.00873 30.39835 

Improtect Drinking Water Filtered  -27.02535 30.41737 

Clinic Drinking Water  -27.02327 30.41408 

Madonsela -27.04415 30.37783 

Shongwe Family -26.99156 30.3553 

923 -27.02103 30.42525 

KGA 1 -27.0262 30.42043 

GCS 11 -27.01114 30.40944 

GCS 12 -27.01545 30.41217 

GCS 13 -27.0333 30.42472 

GCS 14 -27.03068 30.42221 

GCS 15 -27.03058 30.41795 

GCS 16 -27.03122 30.40452 

GCS 17 -27.03267 30.40267 

KGA 2 -27.01943 30.41199 

BCBH01 -27.011241 30.410672 

BCBH02  -27.012980 30.407350 

Monitoring Localities  
Drinking Water Localities  
Internal Process Water 

 

4.1  Groundwater Quality  

The following observations were made during the 2022 second -quarter monitoring event:  

¶ All groundwater monitoring points exhibited relatively neutral to slightly alkaline pH 

conditions, ranging between 6.5 and 7.6.  

¶ BH 923, BCBH01, GCS11, GCS12, GCS13, GCS14 and GCS15 showed low to no significant 

impact from the site in July 2022.  

o Only nitrate concentrations slightly exceeded the WUL limit at GCS11, GCS12, 

GCS14 and GCS15, ranging between 0.3 and 3.2 mg/l, which is considered to 

be low to moderately low.  

¶ The water quality at Well Yende, KGA1, KGA2, GCS16 and GCS17 was non-compliant 

when compared to the WUL limits.  

o Several parameter concentrations exceeded the WUL limits  in July 2022: 

Á Chloride and/or sodium w ere elevated at Well Yende and GCS17.  

Á KGA2 indicated elevated EC and TDS concentrations during the July 

2022 sampling event. 

Á EC, TDS, total hardness, magnesium, sodium, potassium and chloride 

concentrations were elevated at KGA1.  
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Á EC, TDS, total alkalinity, total hardness, calcium, magnesium, sodium, 

potassium and chloride were significantly elevated at GCS16.  

o Sulphate concentrations varied at the site; refer to Figure 4-1. 

Á Sulphate at GCS16 has displayed a stable trend over time, consistently 

exceeding the WUL limit, recorded as 819  mg/l in July 2022. GCS16 is 

decanting directly from the underground workings at Maquasa East 

into a pollution control dam which is situated near the Heyshope Dam. 

Á Sulphate at KGA1 has displayed an increasing trend over time and 

currently exceeds the WUL limit. A notable increase was observed in 

July 2022, recorded as 585 mg/l. KGA1 is situated downgradient of 

the Discard Plant.  

Á Sulphates at KGA2 indicated an increasing trend over time, exceeding 

the WUL limits since October 2021. A decrease was observed in July 

2022, recorded as 72 mg/l.  

Á The remaining points displayed low sulphate concentrations (<  

16 mg/l).  

o Additionally, nitrate concentrations exceeded the WUL limit at KGA1 and 

GCS16 ranging between 1.1 and 3.2 mg/l.  

o In terms of metal concentrations, manganese exceeded the WUL limits at 

GCS16 (0.48 mg/l) and KGA1 (0.48 mg/l).  

 
Figure 4-1: Maquasa East logarithmic groundwater sulphate graph  
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4.2  Surface Water Quality  

One new surface water point (CSW04) was added to the surface water monitoring network in 

July 2021. Canal Along Main Road was dry throughout the second quarter whilst CSW04 was 

dry during the July 2022 sampling event.   

The following observations were made during the 2022 second quarter:  

¶ All surface water monitoring points exhibited neutral to slightly alkaline pH conditions 

throughout the second quarter, ranging between 6.8 and 8.3.  

¶ Surface water points Below Highwall Seepage, Highwall Seepage, D/S of Natural 

Seepage, East Heyshope, Heyshope Dam Abstraction, West Heyshope and SW 932 

displayed low to no significant impact from the site.  

o In terms of metal concentrations, manganese (<  0.65 mg/l) was elevated at 

Below Highwall Seepage, Highwall Seepage and SW 932 during the second 

quarter of 2022. Iron (<  0.15 mg/l) was elevated at East Heyshope, Heyshope 

Dam Abstraction and West Heyshope during the second quarter of 2022.  

o Aluminium concentrations were elevated at Heyshope Dam Abstraction and 

West Heyshope during the second quarter of 2022. The source is most likely 

the upstream discard dump. Aluminium is commonly associated with burnt 

clinker material generated by discard d umps. 

o Ammonia concentrations were elevated at Below Highwall Seepage, Highwall 

Seepage, D/S of Natural Seepage, East Heyshope, Heyshope Dam Abstraction, 

West Heyshope and SW 932 during the June 2022 sampling event, ranging 

between 7.3 and 7.9  mg/l.  

¶ CSW04 and SW 933 indicated an impact from the site during the 2022 second quarter 

period.  CSW04 was compliant with the Usuthu River Catchment TWQG during the May 

2022 sampling event and could not be sampled during the July 2022 sampling event 

due to low water levels.  

o EC, TDS, calcium and sodium concentrations exceeded the Usuthu River 

Catchment TWQGs at SW 933 throughout the second quarter. TDS ranged 

between 2 00 mg/l and 3  300 mg/l; refer to Figure 4-2. 

o During the June 2022 sampling event, CSW04 indicated elevated EC, TDS, 

calcium and sodium concentrations exceeding the Usuthu River Catchment 

TWQGs. Elevated salt concentrations at CSW04 are likely due to evaporation 

at this locality causing the water to b ecome more concentrated.  
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Figure 4-2: Maquasa East logarithmic surface water TDS graph  

 
o Sulphate concentrations predominantly exceeded the Usuthu River Catchment 

TWQG at CSW04 and SW 933; refer to Figure 4-3. 

Á Sulphate at SW 933, located downstream of the underground 

workings, has historically fluctuated however, a relatively stable 

trend has been observed since 2013. Sulphate ranged between 1 840 

and 2 260 mg/l in the second quarter .  

Á Sulphate at most localities indicated slight decreases in 

concentrations during the second quarter.  

Á Sulphate exceeded the Usuthu River Catchment TWQG at CSW04 

(3 230 mg/l) during the June 2022 sampling event .  

o Additionally, ammonia (8  mg/l) and nitrate (30  mg/l) were elevated at CSW04 

during the June 2022 sampling event. SW 933 indicated elevated ammonia 

(7.8 mg/l) concentrations during the June 2022 sampling event.  

o In terms of metal concentrations, manganese was in exceedance at SW 933 

and CSW04, ranging between 3 and 10.0 mg/l.  
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Figure 4-3: Maquasa East logarithmic surface water sulphate graph  

 

4.3  Concluding remarks on water quality  

The groundwater quality results for boreholes Well Yende, KGA1, KGA2, BCBH02, GCS16 and 

GCS17 indicate an impact from the site. KGA1 and GCS16 indicate the most significant impact, 

which is most likely a result of combined seepage from the discard facility  and underground 

workings. These boreholes have displayed consistently non-compliant water quality, 

representative of high sulphate mine drainage as a result of decanting mine water  from the 

underground workings. 

Surface water points Canal Along Main Road, CSW04, SW 932 and SW 933 indicated an impact 

from the site; the remaining points displayed low to no significant impact.  

The predominant trend at this site indicates intermittently impacted surface water quality. 

This may suggest periodic decant or dilution following rainfall events, at certain sample 

positions. 

 

 

  








































































































