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EXECUTIVE SUMMARY
Introduction and Background
Hydrospatial (Pty) Ltd was appointed by Cabanga Concepts cc to conduct a hydrological
assessment for a water use licence application (WULA). The WULA is being undertaken to
amend Da-Ma Colliery’s (hereafter referred to as Da-Ma or the mine) mine plan, to include the
proposed mining of three additional open pit coal areas.
Da-Ma is owned and operated by Thutha Amalahle Transport and Construction (Pty) Ltd, who
have an approved Mining Right and Environmental Management Plan (EMP) in terms of the
Minerals and Petroleum Resources Development Act (Act 28 of 2002) (MPRDA), for opencast
and underground coal mining methods. In addition to the above, Da-Ma received a WUL
(licence no. 12/V32B/CGIJ/5098) from the Department of Water and Sanitation (DWS) on 27
March 2017.
The Applicant wishes to mine additional open pits that are not currently authorised in terms of
the mine’s WUL. It is expected that the proposed pits will be mined for 14 years. The pits will
be mined using an opencast contour strip mining and roll-over rehabilitation method, whereby
open pit mining and rehabilitation is undertaken concurrently. Successive open cuts will be
created as mining progresses within the pit area. As each open cut is created, the stripped
topsoil and subsoil will be stockpiled separately along the perimeter of the cut. The overburden
will then be removed and will be placed in the previous mined out open cut. The stockpiled
subsoil and topsoil will be placed on top of the overburden, with the surface topography
shaped to a freely draining pre-mining topography. This will then be followed by revegetation.
Heavy machinery will be used to remove the overburden and coal, as well as for rehabilitation
purposes. The extracted coal from the pits will be hauled to Chelmsford Colliery, where it will
be crushed, screened, stockpiled, washed and further processed.
Infrastructure and activities proposed for this project include:
■

The widening of existing farm roads to the proposed pits;

■

Construction of clean diversion trenches and berms for water management at the pits;

■

Mining of the three pits. Pit 1 will be mined first, followed by pit 2 and then pit 3;

■

Temporary stockpiling of soil and overburden at the pits; and

■

Backfilling and rehabilitation of the pits.

A number of non-perennial drainage lines and delineated wetlands occur within close proximity
to the proposed pits. The wetlands include seepage and channelled valley bottom wetlands.
Two aquifers are present within the mining area and include an upper weathered aquifer and
the lower fractured rock aquifer. The groundwater levels in the upper weathered aquifer
average 5 metres below ground level (mbgl), whilst in the lower fractured rock aquifer,
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groundwater levels average 18.3 mbgl. Groundwater flow is generally expected to mimic
topography of the area.
Groundwater will move towards the pits during mining and will move away from the pits once
backfilling and rehabilitation has taken place. The groundwater study (Future Flow, 2014)
indicated that the expected groundwater inflows into the pits would range from 545 m 3/day to
1 265 m3/day.
Acid Base Accounting (ABA) indicated that Acid Mine Drainage (AMD) conditions will form
from the coal seam and associated overburden material (carbonaceous shale).
Scope of Work
The study focused on the activities and impacts associated with the three proposed open pits
and included the following:
■

Assessment of the hydrological characteristics of the proposed pits through a site
investigation;

■

Review and update (where necessary) of the baseline hydrology;

■

Assessment and description of the mines surface water quality;

■

Development of a conceptual stormwater management plan (SWMP) to ensure clean
and dirty water areas are adequately separated at the pits;

■

Development of a water balance to calculate the volumes of water that would need to
be handled at the pits; and

■

Assessment of the potential surface water impacts.

Baseline Hydrology
The mine is situated in quaternary catchment V32B within the Buffels River Catchment of the
Pongola-Mtamvuna Water Management Area. The site falls within the Central KwaZulu Natal
climate region, with an average annual rainfall of 801 mm (1994 – 2005) and a mean annual
evaporation of approximately 1 670 mm (1957-1987) (Future Flow, 2014).
The topography is undulating around the three proposed pits, with elevations ranging between
1 300 to 1 340 metres above mean sea level (mamsl). Pit 1 is located on top of a mild elevated
ridge and is drained to the east and west by non-perennial drainage lines. Pit 2 is located
below an elevated area and is drained in a westerly direction by a non-perennial drainage
system. Similarly, pit 3 is located below an elevated area but is drained in a south-westerly
and south-easterly direction, by three non-perennial drainage lines. All of the above drainage
lines are tributaries of the Wasbankspruit River.
According to DWAF (2004), the mean annual runoff (MAR) of the Buffalo Key Area is 884
million m3/a. Furthermore, there is surplus water available in the Buffalo River Key Area that
can be allocated without affecting the reserve allocation.
Surface water use in the direct vicinity of Da-Ma is mostly for livestock watering purposes.
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Surface water quality monitoring in the vicinity of the pits indicated that the water quality is
currently unimpacted by mining. Monitoring within the boxcut sump indicated mine impacted
water quality, with sulphate levels between 465 – 676 mg/l.
Conceptual Stormwater Management Plan
A conceptual Stormwater Management Plan (SWMP) was prepared to ensure that clean and
dirty water are adequately separated at the proposed additional pits. It is proposed that clean
cut-off trenches and berms are implemented upslope of the pits, to divert clean water around
the pits. It is further proposed that pit perimeter berms are constructed from the stripped soils
to act as a further barrier between clean and dirty areas, by diverting clean water away from
dirty areas, and ensuring that dirty water is contained within the pits.
Water Balance
A monthly water balance was setup in Microsoft Excel spreadsheet format, to estimate the
volumes of water in the pits under average climatic conditions. The average monthly water
volumes in the pits ranged from 14 951 m3, 14 950 m3 and 14 962 m3, for pits 1, 2 and 3
respectively. It is anticipated that water from the pits will either be abstracted to the PCD, or
will be used for dust suppression or future underground water requirements.
Impact Assessment
The impact assessment indicated that impacts to the existing hydrology during the
construction phase would be medium in significance, and can be mitigated to low significance.
During the operational phase, most impacts will be medium in significance, and would either
remain medium or could be mitigated to low. High potential impacts during this phase include
the flooding of the backfilled pits resulting in potential AMD decant. This can be mitigated to
low through suitable backfilling and rehabilitation of the pits, as well as implementing the
proposed SWMP.
During the post closure phase, groundwater will flow from the pits towards the surrounding
drainage lines and wetlands. The water quality has the potential to contain AMD. Groundwater
modelling (Future Flow, 2014) indicated that sulphate levels up to 630 mg/l may reach the
drainage lines and wetlands surrounding the pits. The sulphate load contribution to the
Wasbankspruit River 100 years after mine closure was calculated to average 3 293 g/day (3.3
kg/day) (Future Flow, 2014). This will have a significant high negative impact on the
watercourses surrounding the project. This can be mitigated to some level through the suitable
backfilling and rehabilitation of the pits. Passive treatment options should be investigated with
active treatment as a final option.
Cumulative Impacts
The proposed project is located in the upper catchment of the Buffels River. The mine is
currently the only operational mine in the Wasbankspruit catchment, however, three defunct
mines occur in the area, the closest being Aasvoelkrans approximately 3.2 km south-east of
Da-Ma. Klipspruit and Umgala Mines are located further away. The operational Uitkomst
Colliery is located approximately 8 km to the west of Da-Ma. The Groundwater report makes
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mention of severe salt loading from an area assumed to be a defunct mine located
approximately 5.5 km south-east of Da-Ma. A number of operational coal mines are present
upstream near the town of Newcastle and around the Ntshingwayo/Chelmsford Dam. Other
activities in the catchment include agricultural activities such as crop and livestock farming, as
well as industrial and urban areas.
According to DWAF (2004), the upper Buffalo River is the most severely impacted from a
water quality perspective within the Thukela Water Management Area (WMA). AMD from
numerous old coal mines and industrial pollution from the Newcastle area and the Ngagane
River area, requires special intervention. Water quality in the length of the Buffels River has
been described by the Regional Office as being very poor.
The proposed open pit project, in conjunction with existing and defunct mines, agricultural,
industrial and urban activities in the catchment, as well as future approved underground mining
at Da-Ma Colliery, is likely to cumulatively impact on the already deteriorated water quality
status of the catchment. Groundwater contaminant modelling (Future Flow, 2014) has
indicated that the weathered material aquifer, can be expected to contribute poor quality
leachate through baseflow contributions to the streams surrounding the project area during
the rainy season. In addition to this, the sulphate load contribution 100 years post mine closure
in the Wasbankspruit, has been calculated to average 3 293 g/day (3.3 kg/day) (Future Flow,
2014).
The cumulative impact of the proposed project on water quantity at a regional scale, is not
expected to be as significant as that of water quality.
Monitoring Plans
The mine currently has a water quality monitoring programme in place. It is recommended that
the mine continues with this monitoring programme, but that an additional monitoring point is
added to the current programme, below SW-08 to capture the water quality from pit 2 (should
the project go ahead).
It is recommended that a stormwater infrastructure monitoring programme is implemented as
detailed in this report.
Conclusions and Recommendations
In conclusion, major impacts on water quality are likely to result during the post mine closure
phase. Adequate backfilling and rehabilitation of the pits is of utmost importance in ensuring
that the impacts are mitigated as far as possible.
The following is a summary of key recommendations:
■

Exemption from GN704 and a WUL should be obtained for any watercourses within a
100 m horizontal distance of the pits, prior to vegetation clearance and mining;

■

The SWMP should be implemented prior to mining;
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■

The clean cut-off trenches should remain post mine closure, to prevent the potential
erosion and flooding of the rehabilitated pits. It should be ensured that the trenches
are stable and well vegetated;

■

Rehabilitation must take place concurrently as open pit mining progresses;

■

Rehabilitation of the pits must be done according to a strict rehabilitation plan that
ensures:
▪

Carbonaceous material is placed and compacted at the bottom of the pit to
prevent exposure to oxygen (prevention of potential AMD formation);

▪

Adequate placement and compaction of the overburden layers;

▪

Adequate placement and compaction of the subsoils and topsoils;

▪

Adequate shaping of the surface to a freely draining pre-mining topography;
and

▪

Adequate re-vegetation.

■

Surface water quality monitoring and reporting is strictly undertaken according to the
DWS Best Practice Guidelines as well as WUL conditions;

■

An additional water quality monitoring point is added to the current monitoring
programme at a position below pit 2 (should the proposed project go ahead);

■

The widening of farm roads to the proposed pits is likely to trigger section 21 (c) and
(i) water uses as defined in the NWA, as the roads cross wetlands and drainage lines.
These should be included in the WULA;

■

Monitoring of stormwater infrastructure is undertaken strictly as stipulated in this report,
and that it forms part of the standard operating procedures at the mine;

■

The mitigation measure stipulated under the impact assessment section of this report
are adhered to (should the proposed project be approved); and

■

If at all possible, the mining of wetlands and drainage lines should be avoided. This
will require that the size of the pits are reduced.
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1 INTRODUCTION
1.1 Terms of Reference
Hydrospatial (Pty) Ltd was appointed by Cabanga Concepts cc to conduct a hydrological
assessment for a water use licence application (WULA). The WULA is being undertaken to
amend Da-Ma Colliery’s mine plan, to include the proposed mining of three additional open
pit coal areas.

1.2 Background Information and Project Intentions
Da-Ma is owned and operated by Thutha Amalahle Transport and Construction (Pty) Ltd, who
have an approved Mining Right and Environmental Management Plan (EMP) in terms of the
Minerals and Petroleum Resources Development Act (Act 28 of 2002) (MPRDA), over portions
1, 2, 8 and 9 of the farm Leeuwfontein 94 HT (the Leeuwfontein Mining Right Area), as well
as on portion 1 of the farm Welgevonden 93 HT, for opencast and underground coal mining
methods. Current opencast mining has reached completion, and Da-Ma would like to include
three additional open pit areas into their WUL. No underground mining has taken place to
date. The overall planned life of mine (LoM) for opencast and underground mining is
approximately 14 years and 20 years respectively, with an additional 2 years post-closure
monitoring.
1.2.1

Project Location

Da-Ma is located in the Amajuba District Municipality and the eMadlangeni Local Municipality
in KwaZulu-Natal Province. The closest town to the mine is Utrecht situated 13.5 kilometres
(km) to the south-east, with Newcastle situated 32.5 km to the south-west. Figure 1-1 indicates
the Da-Ma Leeuwfontein Mining Right Area (MRA) in which the three proposed open pits are
located.
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Figure 1-1: Regional location of the project
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1.2.2

Site Description

1.2.2.1 Current Infrastructure
Da-Ma has been in operation since 2011 with opencast mining having taken place to the east,
south and west of a prominent koppie (Figure 1-2). The mine was placed under care and
maintenance from July 2013 to August 2017 due to a pending WULA. Opencast mining and
rehabilitation has mostly been completed around the koppie. As mentioned previously,
underground mining has not commenced, but is planned to be undertaken in the near future,
in conjunction with the three additional proposed open pits under consideration in this study.
The site currently consists of an office area and coal stockpiling area directly east of the koppie
(Figure 1-2). At the coal stockpiling area, crushing and screening of coal takes place, before
being trucked offsite. Crushing and screening of coal is envisioned to take place at Chelmsford
Colliery for the new operation, with coal being hauled to Chelmsford immediately. No coal
washing takes places at Da-Ma. Haul roads have been constructed around the koppie, linking
the old pits to the coal stockpiling area and offices. A pollution control dam (PCD) which is
currently under construction, is located immediately east and downslope of the coal stockpiling
area.
1.2.2.2 Wetlands
The wetlands within the Leeuwfontein MRA were previously delineated and are indicated on
Figure 1-2. The wetlands consist of channelled and unchannelled valley bottom wetlands,
seepage wetlands and depressions. Two springs are located upstream of the proposed pit 3.
1.2.2.3 Groundwater
According to the Dama Colliery Groundwater Impact Study report (Future Flow, 2014), two
aquifers are present within the mining area and include the upper weathered aquifer and the
lower fractured rock aquifer. The groundwater levels in the upper weathered aquifer range
between 0.9 metres below ground level (mbgl) and 10.1 mbgl, with an average of 5 mbgl,
whilst the groundwater levels for the lower fractured rock aquifer, range between 14.8 mbgl
and 24 mbgl, with an average of 18.3 mbgl. Groundwater flow is generally expected to mimic
topography in the study area. Groundwater is expected to flow in a southerly, easterly and
westerly direction toward the Wasbankspruit and other non-perennial streams in the area
(Future Flow, 2014).
The groundwater study indicated that the expected groundwater inflows into the pits would
range from 545 m3/day to 1 265 m3/day.
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Figure 1-2: Current infrastructure, proposed open pits and watercourses

4

February 2019

Hydrological Assessment for Proposed Additional Open Pit Mining at the Da-Ma Colliery
CBA001

1.2.3

Proposed Activities

Infrastructure and activities proposed for this project include:
■

The widening of existing farm roads to the proposed pits;

■

Construction of clean diversion trenches and berms for water management at the pits;

■

Mining of the three pits. Pit 1 will be mined first, followed by pit 2 and then pit 3;

■

Temporary stockpiling of soil and overburden at the pits; and

■

Backfilling and rehabilitation of the pits.

1.2.4

Mining Method and Rehabilitation

The pits will be mined using an opencast contour strip mining method and roll-over
rehabilitation, whereby open pit mining and rehabilitation is undertaken concurrently.
Successive open cuts will be created as mining progresses within the pit area. As each open
cut is created, the stripped topsoil and subsoil will be stockpiled separately along the perimeter
of the cut. The overburden will then be removed and will be placed in the previous mined out
open cut. The stockpiled subsoil and topsoil will be placed on top of the overburden, with the
surface topography shaped to a freely draining pre-mining topography. This will then be
followed by revegetation. Heavy machinery will be used to remove the overburden and coal,
as well as for rehabilitation purposes. The extracted coal from the pits will be hauled to
Chelmsford Colliery, where it will be crushed, screened, stockpiled, washed and further
processed.
1.2.5

Water Use Licence

Da-Ma received a WUL (licence no. 12/V32B/CGIJ/5098) from the Department of Water and
Sanitation (DWS) on 27 March 2017, for the following water uses in terms of the National
Water Act (Act No. 36 of 1998) (NWA):
■

Section 21 (c): Impeding or diverting the flow of water in a watercourse;

■

Section 21 (g): Disposing of waste in a manner which may detrimentally impact on a
water resource;

■

Section 21 (i): Altering the bed, banks, course or characteristics of a watercourse; and

■

Section 21 (j): Removing, discharging or disposing of water found underground if it is
necessary for the efficient continuation of an activity for the safety of people.

1.2.6

Acid Base Accounting

According to the Groundwater Impact Study report (Future Flow, 2014), a total of five rock
samples were collected from the Da-Ma opencast mine. From the Acid Base Accounting (ABA)
results, it was concluded that it is likely that Acid Mine Drainage (AMD) conditions will form
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from the coal seam and associated overburden material (carbonaceous shale). The high
Sulphide – S percentages indicated that the acid conditions will be sustained in the long term.
Leach test results showed that pH, manganese and sulphate concentrations are expected to
exceed the SANS 241:2011 Drinking Water Standards in the post mining environment (Future
Flow, 2014). Similarly, this would be the case when compared to the more recent SANS
241:2015 Drinking Water Standards.
Leach testing results showed that the sulphate concentration expected at post mining ranges
between <5 to 627 mg/l (Future Flow, 2014).

1.3 Legislative Requirements and Guidelines
The following key legislative requirements and guidelines are relevant to this study:
■

National Water Act, 1998 (Act No. 36 of 1998) (NWA);

■

Government Notice No. 704 (GN704) of the NWA – Regulations on the Use of Water
for Mining and Related Activities Aimed at the Protection of Water Resources;

■

National Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA) and
associated Environmental Impact Assessment (EIA) 2014 Regulations (as amended);

■

Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002)
(MPRDA); and

■

Department of Water and Sanitations (DWS) Best Practice Guideline documents.

2 SCOPE OF WORK
The study focused on the activities and impacts associated with the three proposed additional
open pits and included the following:
■

Assessment of the hydrological characteristics of the proposed pits through a site
investigation;

■

Review and update (where necessary) of the baseline hydrology;

■

Assessment and description of the mines surface water quality;

■

Development of a conceptual stormwater management plan (SWMP) to ensure clean
and dirty water areas are adequately separated at the proposed pits;

■

Development of a water balance to calculate the volumes of water that would need to
be handled at the pits; and

■

Assessment of the potential surface water impacts.
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3 BASELINE HYDROLOGY
3.1 Rainfall and Evaporation
Table 3-1 indicates the average monthly rainfall and evaporation for the site. The site falls
within the Central KwaZulu Natal climate region, with an average annual rainfall of 801 mm
(1994 – 2005) and a mean annual evaporation of approximately 1 670 mm (1957-1987)
(Future Flow, 2014). Rainfall occurs almost exclusively as showers (mild to heavy) and
thunderstorms, mainly in summer months (October to March). Maximum rainfall occurs in
December to February. The winter months receive very little rain and are dry. Mean annual
evaporation is double the mean annual rainfall.
Table 3-1: Rainfall and evaporation for the site
Month

Rainfall (mm)

Evaporation (mm)

January

145

186

February

126

151

March

78

144

April

41

111

May

14

90

June

8

67

July

6

81

August

25

125

September

40

160

October

82

179

November

108

177

December
Total

128
801

199
1670

3.2 Topography and Site-Specific Drainage
The topography is undulating around the three proposed pits, with elevations ranging between
1 300 to 1 340 metres above mean sea level (mamsl). Pit 1 is located on top of a mild elevated
ridge and is drained to the east and west by non-perennial drainage lines (Figure 3-1). Pit 2 is
located below an elevated area and is drained in a westerly direction by a non-perennial
drainage system. Similarly, pit 3 is located below an elevated area but is drained in a southwesterly and south-easterly direction, by three non-perennial drainage lines. All of the above
drainage lines are tributaries of the Wasbankspruit River.
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Figure 3-1: Topography
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3.3 Regional Catchments and Drainage
The mine is situated in quaternary catchment V32B within the Buffels River Catchment of the
Pongola-Mtamvuna Water Management Area (WMA). The proposed pits are drained by nonperennial tributaries of the Wasbankspruit, which flows into the Dorpspruit 10 km south-east
of the proposed pits (Figure 1-1). The Dorpspruit flows into the Buffels River 5 km south-west
of its confluence with the Wasbankspruit. From here, the Buffels River flows in a south-easterly
direction until its confluence with the Thukela River, approximately 120 km to the south-east.

3.4 Land Cover/Use
The mine is located in an area characterised by grasslands used for livestock grazing, with
areas of scattered agricultural crops. Three defunct mines occur in the area, the closest being
Aasvoelkrans approximately 3.2 km south-east of Da-Ma. Klipspruit and Umgala Mines are
located further away. The operational Uitkomst Colliery is located approximately 8 km to the
west of Da-Ma.

3.5 Surface Water Quantity and Use
According to DWAF (2004), the mean annual runoff (MAR) of the Buffalo Key Area is 884
million m3/a. The gross available surface water in the Buffalo River based on current
development levels, is estimated at between 173 million m3/a and 205 million m3/a depending
on where in the catchment the water is utilised. There are significant return flows from
irrigation, the urban and commercial centres, as well as the mining and industrial activities in
the catchment; the return-flow volumes being similar to that of the requirements of the
ecological Reserve. Irrigation is the dominant water use. The urban, rural and mining/industrial
requirements are also significant, largely due to the development in and around Newcastle.
There is surplus water available in the Buffalo River Key Area that can be allocated without
affecting the reserve allocation.
Surface water use in the direct vicinity of Da-Ma is mostly for livestock watering purposes.

3.6 Surface Water Quality
Surface water quality monitoring is undertaken on a monthly basis at Da-Ma. The locations of
the surface water quality monitoring points are provided in Table 3-2 and are indicated on
Figure 3-2.
Of particular interest are the monitoring points located downstream of the proposed additional
pits which include SW-03, SW-06 and SW-07. Although located upstream, SW-08 would
provide a good indication of the water quality expected below pit 2. SW-10 located in the
boxcut sump is also of interest, as it will provide an indication of the water quality expected in
the pits.
Surface water samples are analysed for pH, Electrical Conductivity (EC), Total Dissolved
Solids, Suspended Solids, Turbidity, Dissolved Oxygen, Total Alkalinity, Carbonate Alkalinity,

9

February 2019

Hydrological Assessment for Proposed Additional Open Pit Mining at the Da-Ma Colliery
CBA001

Calcium, Magnesium, Potassium, Sodium, Chloride, Fluoride, Ammonia, Sulphate,
Aluminium, Iron, Manganese, Nitrate and Cyanide. Samples are also screened for soaps, oils
and greases, BTEX and TPH.
Table 3-2: Description and location of the surface water monitoring points
Monitoring Point

Description

Latitude

Longitude

SW-01

Connie NP

27° 34' 37.680" S

30° 13' 7.540" E

SW-02

Duck Pond

27° 35' 42.400" S

30° 12' 21.820" E

SW-03

-

27° 35' 10.720" S

30° 12' 2.540" E

SW-04

West PCD

27° 35' 38.620" S

30° 12' 36.460" E

SW-05

Main PCD

27° 35' 36.500" S

30° 13' 12.550" E

SW-06

Farm Dam

27° 38' 18.460" S

30° 12' 55.080" E

SW-07

Wasbankspruit - downstream

27° 35' 48.210" S

30° 13' 41.460" E

SW-08

Wasbankspruit - upstream

27° 34' 19.830" S

30° 12' 19.380" E

SW-09

Boshoff’s vlei

27° 39' 4.280" S

30° 13' 55.950" E

SW-10

Boxcut Sump

27° 35' 22.860" S

30° 13' 2.380" E

The Fourth Quarter and Annual Water Monitoring Report (December 2017 – November 2018)
prepared by Cabanga Environmental (Cabanga, 2019), was assessed to obtain an
understanding of the current surface water quality status at the mine. The report indicated the
following:
■

The Piper Diagram indicated that SW-03, SW-06, SW-07 and SW-08 are grouped
within the Calcium-Magnesium bicarbonate water type. This water type can typically
be seen as being unpolluted by mining. SW-10 (boxcut sump) had a Calcium-Sulphate
water type. The elevated Sulphate, EC and Calcium concentrations indicate that the
water is being impacted on by coal related activities;

■

All of the key quality indicators at SW-03 fell within the SANS 241-1:2015 Drinking
Water Standards, however the pH and Calcium levels exceeded the IWUL limits in the
4th quarter. The elevated Calcium levels are most likely to be as a result of the natural
dissolution of the pyrites within the sand stone and shales;

■

SW-06 is a farm dam within the Wasbankspruit river. The water quality was found to
be similar to SW-03 located upstream; and

■

SW-08 exceeded the WUL limits for calcium during the 4th quarter but was within the
SANS 241-1:2015 Drinking Water Standards. The elevated Calcium levels are most
likely due to the natural dissolution of the pyrites within the sand stone and shales, as
this point is located upstream of any Da-Ma Colliery activities.
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Figure 3-2: Surface water quality monitoring locations
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4 CONCEPTUAL STORMWATER MANAGEMENT PLAN
The purpose of the conceptual SWMP is to ensure that clean and dirty water are adequately
separated, by diverting clean water away from dirty areas, and ensuring that dirty water from
the operation is captured, contained and managed appropriately.

4.1 Terminology
The following definitions are relevant to the SWMP. These are provided here for clarity, as
they are commonly referred to in this section of the report:
■

Activity: Any mining related process on the mine including the operation of washing
plants, mineral processing facilities, mineral refineries and extraction plants; the
operation and the use of mineral loading and off-loading zones, transport facilities and
mineral storage yards, whether situated at the mine or not; in which any substance is
stockpiled, stored, accumulated, dumped, disposed of or transported;

■

Clean area: This refers to any area at or near a mine or activity, which is unlikely to
cause pollution of a water resource, but has the potential to become contaminated by
mining activities if not managed appropriately;

■

Clean water system: This includes any dam, other form of impoundment, canal,
works, pipeline and any other structure or facility constructed for the retention or
conveyance of clean unpolluted water;

■

Dam: This includes any return water dam, settling dam, tailings dam, evaporation dam,
catchment or barrier dam and any other form of impoundment used for the storage of
unpolluted water or water containing waste;

■

Dirty area: This refers to any area at a mine or activity which causes, has caused or
is likely to cause pollution of a water resource (i.e. generate contaminated water as a
result of mining activities);

■

Dirty water system: This includes any dam, other form of impoundment, canal, works,
pipeline, residue deposit and any other structure or facility constructed for the retention
or conveyance of water containing waste; and

■

Watercourse: This is defined in the NWA as ▪

A river or spring;

▪

A natural channel in which water flows regularly or intermittently;

▪

A wetland, lake or dam into which, or from which, water flows; and

▪

Any collection of water which the Minister may, by notice in the Gazette, declare
to be a watercourse, and a reference to a watercourse includes, where
relevant, its bed and banks.
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4.2 Design Philosophy
The following design philosophy was adopted to guide the development of the SWMP, and is
based on GN704 Regulations and the DWS Best Practice Guideline (BPG) G1: Storm Water
Management:
■

Confine or divert any unpolluted water to a clean water system, away from a dirty area;

■

Runoff from dirty areas must be captured, contained and managed appropriately;

■

Clean and dirty water systems must be designed and constructed to prevent cross
contamination;

■

Dirty water must, as far as possible, be recycled and reused, or treated and
discharged;

■

Clean and dirty water systems must convey/contain runoff from the 50-year storm
event, and should not lie within the 100-year floodline or within a horizontal distance of
100 m from any watercourse, whichever is the greater of the two; and

■

Appropriate maintenance and management of stormwater related infrastructure should
always be ensured.

4.3 Assumptions and Limitations
The following are key assumptions and limitations for the conceptual SWMP:
■

■

The SWMP and associated calculations are based on the current project description.
Should the project description or infrastructure layout change, then the SWMP will
need to be revised; and
The channels were sized to take the maximum flow calculated at the downstream end
of the contributing catchment, and it is assumed that the channel sizing will be uniform
along the entire length.

4.4 Clean and Dirty Areas
Dirty areas include the proposed opencast pits and haul roads, whilst clean areas include all
areas adjacent to the pits. Containing runoff from the haul roads is not practical, and therefore
only the proposed pits are considered in the SWMP.

4.5 Proposed Stormwater Measures and Conceptual Designs
The proposed SWMP is indicated on Figure 4-1. The SWMP has been designed as a closed
system (i.e. no discharge of dirty water to the environment). Stormwater measures proposed
to separate clean and dirty water areas include clean cut-off trenches and pit perimeter berms.
These are discussed below.

13

February 2019

Hydrological Assessment for Proposed Additional Open Pit Mining at the Da-Ma Colliery
CBA001

Figure 4-1: Proposed stormwater management plan and clean and dirty areas
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4.5.1

Clean Cut-Off Trenches

The purpose of the cut-off trenches is to capture upslope clean water runoff and to convey it
around the pits. It is proposed that the cut-off trenches are trapezoidal in shape, with side
slopes of 1V:2H (Figure 4-2). The trenches do not need to be lined, but should be vegetated
with indigenous grass species to prevent erosion. The soil excavated from the trenches should
be placed on the downslope side, to create a berm between the trench and the pit. The berm
must be vegetated to prevent erosion. The berm will act as an additional barrier preventing
upslope clean water from entering the pits. It is further proposed that the trench exit points are
lined with riprap consisting of large and small rocks, in order to dissipate flow velocity,
preventing downslope erosion.

Figure 4-2: Proposed channel and berm design
GN704 requires that the clean and dirty water systems are designed, constructed, maintained
and operated so that they do not spill more than once in 50 years. The Rational Method was
used to calculate the 1:50 year peak flows, whilst the Manning’s Equation was used to size
the trenches. A summary of the proposed channel sizes is provided in Table 4-1.
4.5.2

Pit Perimeter Berms

The purpose of the pit perimeter berms is to act as a barrier between clean and dirty areas,
by diverting clean water away from dirty areas, and ensuring that dirty water is contained within
the pits. Topsoil stripped from the pits can be used to create the perimeter berms. It is
recommended that the berms are constructed with side slopes of between 1V:2H to 1V:3H. It
is unlikely that enough time will be allowed for vegetation to be established on the berms, due
to the roll-over mining method employed. Should erosion from the berms be an issue, then it
is recommended that sediment nets are used to stabilize the berms.
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Table 4-1: Proposed sizing for the clean water cut-off trenches
Trench
Node
Sections

Catchment

Trench 1-2

Trench 3-5

Trench 3-4

Trench 6-7

Catchment
Area (km²)

1:50
Year
Peak
Flow
(m³/s)

Channel
Length
Slope
(m/m)

Bottom
Width*
(m)

Top
Width*
(m)

Channel
Depth*
(m)

Velocity
(m/s)

0.047

0.57

0.030

0.5

1.7

0.3

1.8

0.164

1.33

0.016

0.5

2.5

0.5

1.8

0.156

1.50

0.007

1.3

3.3

0.5

1.3

0.480

4.15

0.032

2.0

4.0

0.5

3.0

Clean
Catchment
1
Clean
Catchment
2
Clean
Catchment
3
Clean
Catchment
4

*See Figure 4-2

5 WATER BALANCE
A monthly water balance was setup in Microsoft Excel spreadsheet format, to estimate the
volumes of water in the pits under average climatic conditions (average monthly rainfall and
evaporation). This section details the water balance which has been prepared in accordance
with the Best Practice Guideline G2: Water and Salt Balances.

5.1 Water Balance Components
The water balance components include the following:
■

■

Water inflows:
▪

Direct rainfall onto the pit sump (lowest area in the pit);

▪

Runoff from the pit walls and floor; and

▪

Groundwater inflows.

Water losses:
▪

Evaporation;

▪

Seepage; and

▪

Water extracted to the PCD or for dust suppression and underground water
uses.
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5.2 Assumptions and Limitations
The water balance is based on the following assumptions:
■

The average open cut areas created by the roll-over mining method for each of the
three pits, was estimated by dividing the pit area by the number of assumed cuts. For
pit 1 it was assumed that 13 open cuts would be excavated, whilst for pit 2 and 3, 14
open cuts per pit were assumed;

■

It was assumed that the lowest section of the pits would be used as a pit sump area,
to capture runoff and groundwater inflows. The sump area was estimated to be 20 %
of the open cut area;

■

A runoff coefficient of 30 % of the average monthly rainfall was estimated;

■

The estimated runoff coefficient was fixed and not influenced by antecedent climatic
conditions;

■

A groundwater inflow volume into the pits of 545 m3/day was obtained from the Da-Ma
Colliery Groundwater Impact Study (Future Flow, 2014); and

■

Seepage losses from the pits was estimated at 10 % of the monthly inflow volumes
(rainfall, runoff and groundwater inflows) into the pits.

5.3 Model Input Parameters
The parameters and assumptions/sources used in the water balance calculations are provided
in Table 5-1.
Table 5-1: Parameters and assumptions/sources used in the water balance calculations
Parameter

Average open pit 1 cut area

Average open pit 2 cut area

Value

Units

5 241

4 650

Assumption/Source

m²

Pit outlines from Cabanga
Environmental. Average open pit
cut areas (using roll-over method)
estimated.

m²

Pit outlines from Cabanga
Environmental. Average open pit
cut areas (using roll-over method)
estimated.

Average open pit 3 cut area

9 904

m²

Pit outlines from Cabanga
Environmental. Average open pit
cut areas (using roll-over method)
estimated.

Pit 1 sump area

1 048

m²

Assumed to be 20 % of cut area

Pit 2 sump area

930

m²

Assumed to be 20 % of cut area

Pit 3 sump area

1 981

m²

Assumed to be 20 % of cut area
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Parameter

Value

Units

Rainfall runoff coefficient

0.3

-

Groundwater inflows

545

m3/day

Pit seepage losses

0.1

-

Assumption/Source
Assumed 30% of the monthly
rainfall runs off to the pit sump
Da-Ma Colliery Groundwater
Impact Study (Future Flow, 2014)
Assumed 10 % losses to seepage
in the pits

5.4 Results
The monthly water balances for pits 1, 2 and 3 under average climatic conditions are indicated
on Figure 5-1. It is anticipated that water from the pits will either be abstracted to the PCD, or
will be used for dust suppression or underground water requirements.
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Figure 5-1: Average monthly water balances for the three pits
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6 SURFACE WATER IMPACT ASSESSMENT
This section details the impact assessment methodology, project phases, ratings of the
impacts pre- and post-mitigation and cumulative impacts. The focus of the impact assessment
is on the impacts associated with the development and mining of the three additional proposed
pits, and not on the impacts associated with the approved opencast, underground mining and
coal processing and stockpiling area. Those impacts were dealt with in the initial
environmental authorisation process.

6.1 Methodology
The impact significance rating process serves to highlight the critical impacts requiring
consideration in the management and approval process.
The impact significance rating system is presented in Table 6-1, Table 6-2 and Table 6-3, and
involves three parts:
■

Part A: Define impact consequence using the three primary impact characteristics of
magnitude, spatial scale/population and duration;

■

Part B: Use the matrix to determine a rating for impact consequence based on the
definitions identified in Part A; and

■

Part C: Use the matrix to determine the impact significance rating, which is a function
of the impact consequence rating (from Part B) and the probability of occurrence.

These are discussed in further detail below.
6.1.1

Part A: Defining Consequence in Terms of Magnitude, Duration and Spatial
Scale

Table 6-1 is used to determine the impact consequence characteristics for magnitude, spatial
scale/population and duration.
Table 6-1: Consequence rating definitions
IMPACT
CHARACTERISTICS

DEFINITION

Major Magnitude
Moderate -

CRITERIA
Substantial deterioration or harm to receptors;
receiving environment has an inherent value to
stakeholders; receptors of impact are of conservation
importance; or identified threshold often exceeded
Moderate/measurable deterioration or harm to
receptors;
receiving
environment
moderately
sensitive; or identified threshold occasionally
exceeded
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IMPACT
CHARACTERISTICS

Spatial scale
population

Duration

6.1.2

or

DEFINITION

CRITERIA

Minor -

Minor deterioration (nuisance or minor deterioration)
or harm to receptors; change to receiving environment
not measurable; or identified threshold never
exceeded

Minor +

Minor improvement; change not measurable; or
threshold never exceeded

Moderate +

Moderate improvement; within or better than the
threshold; or no observed reaction

Major +

Substantial improvement; within or better than the
threshold; or favourable publicity

Site or local

Site specific or confined to the immediate project area
(within the Leeuwfontein MRA)

Regional

Beyond the project area

National/
International
Short term
Medium term
Long term

Nationally or beyond
Up to 18 months
18 months to 5 years
Longer than 5 years

Part B: Determining the Consequence Rating

Once the impact consequence characteristics have been determined from Table 6-1, they are
applied to Table 6-2 to obtain the consequence rating.
Table 6-2: Consequence rating methodology
SPATIAL SCALE/ POPULATION
Site
Local

or

Regional

National/
international

MAGNITUDE

Minor

Moderate

Major

DURATION

DURATION

DURATION

Long term

Medium

Medium

High

Medium term

Low

Low

Medium

Short term

Low

Low

Medium

Long term

Medium

High

High

Medium term

Medium

Medium

High

Short term

Low

Medium

Medium

Long term

High

High

High
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SPATIAL SCALE/ POPULATION
Site
Local

6.1.3

or

Regional

National/
international

Medium term

Medium

Medium

High

Short term

Medium

Medium

High

Part C: Determining Significance Rating

The probability of the impact occurring is assessed as either being definite, possible or
unlikely, and is selected in Table 6-3. The consequence rating determined from Table 6-2, is
then used to obtain the significance of the impact in Table 6-3.
Table 6-3: Significance rating methodology
CONSEQUENCE

PROBABILITY (of exposure
to impacts)

Low

Medium

High

Definite

Medium

Medium

High

Possible

Low

Medium

High

Unlikely

Low

Low

Medium

The significance rating of the impact is determined prior to mitigation (without mitigation), as
well as after mitigation measures have been implemented.

6.2 Project Phases
Since the roll-over mining method will be employed, open pit mining and rehabilitation will
occur concurrently, and are therefore assessed together. No closure phase is assessed, as it
is expected that the pits will be rehabilitated and closed prior to the completion of underground
mining and the closure of the mine. The different phases of the project are discussed below:
6.2.1

Construction Phase

Vegetation will need to be cleared by machinery for each successive open cut prior to mining.
It is recommended that the clean water cut-off trenches are constructed prior to pit vegetation
clearance, to minimise erosion by ensuring that upslope runoff is diverted around the cleared
areas. Soil excavated from the clean cut-off trenches should be placed on the downslope side,
between the trench and the pit. The stripping of topsoil will also take place during this phase,
and should be stockpiled around the open cut, to form a perimeter berm that will ensure
adequate separation of clean and dirty areas. The use of heavy machinery for construction
purposes, has the potential to result in hydrocarbon spillages that may be washed into
downslope watercourses. Existing farm roads will be used to haul the coal from the pits to the
Chelmsford Colliery. This may require the widening of farm roads that cross drainage lines
and wetlands.

22

February 2019

Hydrological Assessment for Proposed Additional Open Pit Mining at the Da-Ma Colliery
CBA001

6.2.2

Operational and Rehabilitation Phase

During the operational phase, open pit mining and rehabilitation will take place concurrently
(roll-over mining method). Pit 1 will be mined first, followed by Pit 2 and then Pit 3. As each
open cut is created within the pit area, the overburden removed will be placed in the previous
mined out open cut. The subsoil and topsoil will be placed on top of the overburden, with the
surface topography shaped to a freely draining pre-mining topography, followed by
revegetation. Heavy machinery will be used to remove the overburden and coal, as well as for
rehabilitation purposes. The extracted coal from the pits will be hauled to Chelmsford Colliery,
where it will be crushed, screened, stockpiled, washed and further processed.
Pit 1 is located approximately 170 m from a seepage wetland and 115 m from a non-perennial
drainage line to west, whilst two non-perennial drainage lines are located 102 m to the east,
with a seepage wetland located further downstream to the east (200 m to the east) (Figure
1-2). These non-perennial systems are associated with the seepage wetlands, and mining will
take place within their catchment areas. According to the Da-Ma Colliery Groundwater Impact
Study report (Future Flow, 2014), the groundwater levels in the upper weathered aquifer range
between 0.9 metres below ground level (mbgl) and 10.1 mbgl, with an average of 5 mbgl. The
coal seam floor elevation for pit 1 varies from 1 314 mamsl to 1 318 mamsl, whilst the seepage
wetlands to the east and west of pit 1, are located at 1 321 mamsl and 1 320 mamsl
respectively (at their highest elevations). Mining will therefore take place at an elevation lower
than the seepage wetlands, potentially resulting in groundwater moving away from the
wetlands towards the pit. The loss of water quantity to the wetlands is only likely to be
temporary, as backfilling and rehabilitation will take place concurrently as mining progresses.
This will restore the groundwater flows towards the wetlands and drainage lines to some
degree.
At pit 2, it is proposed that a non-perennial drainage system will be mined through (Figure
1-2). No wetlands or springs are associated with the non-perennial drainage system, and it is
therefore likely that this system serves the purpose of draining surface runoff from the hill
above, to the downstream Wasbankspruit River. Pit 2 is located within a 100 m buffer zone of
four non-perennial drainage lines. According to GN704 Regulations, no mining should take
place within a 100 m horizontal distance of a watercourse, unless exemption is obtained from
the DWS. The closest wetland to the pit is located 220 m to the north-east. The pit is unlikely
to impact on any of the surrounding wetlands.
The north-western section of pit 3 is located within a channelled valley bottom wetland (Figure
1-2). A further channelled valley bottom wetland is located on the eastern boundary of the pit.
Both channelled valley bottom wetland systems are fed by springs. The close proximity of the
pit to the wetlands, is likely to result in groundwater moving away from the wetlands towards
the pit, resulting in a loss of water quantity. This however will be temporary, due to concurrent
rehabilitation taking place as mining progresses, which will restore the groundwater flows
towards the wetlands to some degree. Further to the above, two non-perennial drainage lines
are proposed to be mined through at this pit. The pit is located within 100 m of six nonperennial drainage lines, and exemption from GN704 will need to be obtained before mining
commences.

23

February 2019

Hydrological Assessment for Proposed Additional Open Pit Mining at the Da-Ma Colliery
CBA001

ABA results indicated that the coal seam and carbonaceous shale overburden are likely to
produce AMD.
6.2.3

Post Mine Closure

During the post mine closure phase, the pits will have been rehabilitated and the groundwater
flows towards the wetlands and drainage lines will be restored to some degree. Contaminant
groundwater modelling (Future Flow, 2014) indicated that sulphate levels up to 630 mg/l may
reach the drainage lines and wetlands surrounding the pits. The sulphate load contribution to
the Wasbankspruit River 100 years after mine closure was calculated to average 3 293 g/day
(3.3 kg/day) (Future Flow, 2014).
As mentioned previously, ABA results indicated that the coal seam and carbonaceous shale
overburden are likely to produce AMD. The high Sulphide – S percentages indicates that the
acid conditions will be sustained in the long term (Future Flow, 2014). Leach testing indicated
that pH, manganese and sulphate would exceed the SANS 241:2011 Drinking Water
Standards in the post mining environment, and that metal concentrations would be elevated
(Future Flow, 2014). Similarly, this would be the case when compared to the more recent
SANS 241:2015 Drinking Water Standards.

6.3 Cumulative Impacts
Cumulative impacts result from the incremental impact of proposed activities on a common
resource when added to the impacts of other past, present or reasonably foreseeable future
activities Cumulative impacts can occur from the collective impacts of individual minor actions
over a period of time and can include both direct and indirect impacts.
The proposed project is located in the upper catchment of the Buffels River. The mine is
currently the only operational mine in the Wasbankspruit catchment, however, three defunct
mines occur in the area, the closest being Aasvoelkrans approximately 3.2 km south-east of
Da-Ma. Klipspruit and Umgala Mines are located further away. The operational Uitkomst
Colliery is located approximately 8 km to the west of Da-Ma. The Groundwater report makes
mention of severe salt loading from an area assumed to be a defunct mine located
approximately 5.5 km south-east of Da-Ma. A number of operational coal mines are present
upstream near the town of Newcastle and around the Ntshingwayo/Chelmsford Dam. Other
activities in the catchment include agricultural activities such as crop and livestock farming, as
well as industrial and urban areas.
According to DWAF (2004), the upper Buffalo River is the most severely impacted from a
water quality perspective within the Thukela WMA. AMD from numerous old coal mines and
industrial pollution from the Newcastle area and the Ngagane River area, requires special
intervention. Water quality in the length of the Buffalo River has been described by the
Regional Office as being very poor.
The proposed open pit project, in conjunction with existing and defunct mines, agricultural,
industrial and urban activities in the catchment, as well as future approved underground mining
at Da-Ma Colliery, is likely to cumulatively impact on the already deteriorated water quality
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status of the catchment. Groundwater contaminant modelling (Future Flow, 2014) has
indicated that the weathered material aquifer, can be expected to contribute poor quality
leachate through baseflow contributions to the streams surrounding the project area during
the rainy season. In addition to this, the sulphate load contribution 100 years post mine closure
in the Wasbankspruit, has been calculated to average 3 293 g/day (3.3 kg/day) (Future Flow,
2014).
The cumulative impact of the proposed project on water quantity at a regional scale, is not
expected to be as significant as that of water quality.

6.4 Impact Assessment and Mitigation Measures
The pre- and post-mitigation impact assessment for the construction, operational/
rehabilitation and post mine closure phases, as well as for the cumulative impacts, are
provided in Table 6-4
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Table 6-4: Impact assessment

Activities

Impact
Description

Removal of
vegetation
and the
exposure of
soils.
Excavation of
the clean
water cut-off
trenches and
the
construction
of berms.
Stripping and
stockpiling of
topsoils.
Widening of
existing farm
roads.

Erosion of
exposed soils
leading to
increased
siltation and
sedimentation
of downslope
watercourses
impacting
water quality.

Use of heavy
machinery,
trucks and
vehicles for
construction
purposes.

Potential
hydrocarbon
spillages
washed into
downslope
watercourses
impacting
water quality.

Magnitude

Duration

Moderate -

Medium
Term >
18
months
<5
years

Moderate -

Medium
Term >
18
months
<5
years

PRE-MITIGATION
Spatial
Consequence
Scale

Site or
Local

Site or
Local

Medium

Medium

Mitigation
Measures /
Probability SIGNIFICANCE Recommendations
CONSTRUCTION PHASE
Vegetation should
only be cleared
before mining each
open cut and not for
the entire open pit
area. Trenches and
berms should only
be cleared as
mining progresses.
Erosion measures
such as sediment
nets should be
used for the berms
and topsoil
Possible
Medium
stockpiles.
The clean cut-off
trenches and berms
should be
vegetated as soon
as possible.
Energy dissipation
such as rock riprap
at the cut-off trench
outlets should be
implemented to
prevent erosion.

Possible

Medium

Machinery, trucks
and vehicles must
be well maintained
and serviced
regularly as per the
recommended
service guide.
Refuelling must be
undertaken over
hard park bunded
areas that
adequately capture
and contain
spillages. Drip trays
must be used under
leaking machinery.
Spillages should be
reported
immediately and
spill kits should be
readily available at
all times.

POST-MITIGATION
Spatial
Consequence Probability
Scale

Magnitude

Duration

SIGNIFICANCE

Minor -

Medium
Term >
18
months
<5
years

Site or
Local

Low

Unlikely

Low

Minor -

Medium
Term >
18
months
<5
years

Site or
Local

Low

Unlikely

Low

OPERATIONAL AND REHABILITATION PHASE
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Activities

Impact
Description

Open pit
mining
upslope of
wetlands and
drainage
lines.

Loss of
contributing
catchment
area
impacting on
water
quantity. This
will be a
temporary
impact as the
pits will be
rehabilitated
to a premining
topography.

Operation of
the clean
water cut-off
trenches and
berms
upslope of
wetlands and
drainage
lines.

Loss of
contributing
catchment
area
impacting on
water
quantity.
Runoff from
clean
catchment 1
would mostly
report to the
wetland west
of pit 1, but
will now be
diverted to
the wetland
east of pit 1.
Runoff from
catchment 2
and 3 would
ultimately end
up in the
same
drainage line
further
downslope
and would not
impact on any
wetlands.
Catchment 4
would mostly
be diverted
away from
the wetland

Magnitude

Moderate -

Moderate -

Duration

Medium
Term >
18
months
<5
years

Medium
Term >
18
months
<5
years

PRE-MITIGATION
Spatial
Consequence
Scale

Regional

Regional

Medium

Medium

Probability

Definite

Definite

SIGNIFICANCE

Mitigation
Measures /
Recommendations

Medium

The area of each of
the progressive
open cuts should
be as small as
possible.
Concurrent
backfilling and
rehabilitation must
be ensured as open
pit mining
progresses. This
will limit the pit
areas opened at
any time.

Medium

Clean water must
be diverted away
from the pits and
there is no
mitigation measures
for the diversion of
runoff away from
downslope
wetlands.
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POST-MITIGATION
Spatial
Consequence Probability
Scale

Magnitude

Duration

SIGNIFICANCE

Moderate -

Medium
Term >
18
months
<5
years

Site or
Local

Medium

Possible

Medium

Moderate -

Medium
Term >
18
months
<5
years

Regional

Medium

Definite

Medium
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Activities

Impact
Description

Magnitude

Duration

PRE-MITIGATION
Spatial
Consequence
Scale

Probability

SIGNIFICANCE

Mitigation
Measures /
Recommendations

POST-MITIGATION
Spatial
Consequence Probability
Scale

Magnitude

Duration

SIGNIFICANCE

Moderate -

Medium
Term >
18
months
<5
years

Site or
Local

Medium

Possible

Medium

Moderate -

Medium
Term >
18
months
<5
years

Site or
Local

Medium

Possible

Medium

Moderate -

Medium
Term >
18
months
<5
years

Site or
Local

Medium

Possible

Medium

Minor -

Medium
Term >
18
months
<5
years

Site or
Local

Low

Possible

Low

west of pit 3
and into the
wetland east
of the pit. The
surface flows
from the two
springs above
the wetlands
of pit 3 will
not be
diverted.

Open pit
mining to
levels below
surrounding
wetlands and
drainage
lines.

Dewatering of
surrounding
wetlands and
drainage
lines.

Open pit
mining
through nonperennial
drainage
lines.

Loss of
hydrological
connection
and function.
Loss of water
quantity.
Alteration of
surface water
drainage
patterns.

Water in the
pits coming
into contact
with
carbonaceous
shale and the
coal seam.

Formation of
AMD
conditions
within the
pits.

Runoff from
upslope areas
into the pits
during mining.

Flooding of
the pits and
potential
decant of
AMD into the
environment.

Major -

Medium
Term >
18
months
<5
years

Major -

Medium
Term >
18
months
<5
years

Moderate -

Medium
Term >
18
months
<5
years

Major -

Medium
Term >
18
months
<5
years

Site or
Local

Regional

Site or
Local

Regional

Medium

Medium

Medium

Medium

Definite

Definite

Possible

Possible

Medium

The area of each of
the progressive
open cuts should
be as small as
possible.
Concurrent
backfilling and
rehabilitation must
be ensured as open
pit mining
progresses.

Medium

Diversion of
upslope runoff
around the pits.
Rehabilitation of the
pits to a free flowing
pre-mining
topography.
Restoration of the
drainage lines.

Medium

The in-pit sump
should be shaped
so that water drains
away from the coal
seam face and
carbonaceous
shale.

Medium

Diversion of
upslope runoff
around the pits as
proposed by the
SWMP.
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Activities

Impact
Description

Erosion of
rehabilitated
areas
resulting in
topsoil
washing off
into
downslope
watercourses
impacting on
water quality.

Magnitude

Moderate -

Duration

Medium
Term >
18
months
<5
years

PRE-MITIGATION
Spatial
Consequence
Scale

Site or
Local

Medium

Probability

Possible

SIGNIFICANCE

Medium

Runoff from
upslope areas
over the
rehabilitated
pits.

Flooding of
the backfilled
pits and
decanting of
potential
AMD into the
environment.

Use of heavy
machinery,
trucks and
vehicles
during mining
and
rehabilitation

Potential
hydrocarbon
spillages
washed into
downslope
watercourses
impacting
water quality.

Major -

Long
Term > 5
years

Moderate -

Medium
Term >
18
months
<5
years

Regional

Site or
Local

High

Medium

Possible

Possible

High

Medium
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Mitigation
Measures /
Recommendations
Adequate
placement and
compaction of
layers during
backfilling,
adequate
placement and
compaction of the
subsoils and
topsoils, shaping to
a freely draining
pre-mining
topography, and revegetation as per a
rehabilitation
plan.Diversion of
upslope runoff
around the pits as
proposed by the
SWMP.
Placement and
compaction of the
carbonaceous
material at the
bottom of the pit
during backfilling,
adequate
placement and
compaction of the
overburden layers,
adequate
placement and
compaction of the
subsoils and
topsoils, shaping to
a freely draining
pre-mining
topography, and revegetation as per a
rehabilitation plan.
Diversion of
upslope runoff
around the pits as
proposed by the
SWMP.
Machinery, trucks
and vehicles must
be well maintained
and serviced
regularly as per the
recommended
service guide.
Refuelling must be
undertaken over
hard park bunded
areas that

POST-MITIGATION
Spatial
Consequence Probability
Scale

Magnitude

Duration

SIGNIFICANCE

Minor -

Medium
Term >
18
months
<5
years

Site or
Local

Low

Possible

Low

Minor -

Short
Term <
18
months

Site or
Local

Low

Possible

Low

Minor -

Medium
Term >
18
months
<5
years

Site or
Local

Low

Unlikely

Low
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Activities

Impact
Description

Long term
groundwater
flows from the
rehabilitated
pits towards
the
surrounding
wetlands and
drainage
lines.

Long term
potential of
AMD in the
surrounding
watercourses.

Magnitude

Duration

Major -

Long
Term > 5
years

PRE-MITIGATION
Spatial
Consequence
Scale

Regional

High

Probability

Possible

Mitigation
Measures /
SIGNIFICANCE Recommendations
adequately capture
and contain
spillages. Drip trays
must be used under
leaking machinery.
Spillages should be
reported
immediately and
spill kits should be
readily available at
all times.
POST MINE CLOSURE
Backfilling and
rehabilitation of the
pits must be done
strictly in
accordance with an
adequate
rehabilitation plan.
AMD forming
material such as
carbonaceous
shale should be
placed and
compacted at the
bottom of the pit
during backfilling.
The overburden,
subsoils and
topsoils should be
layered and
High
compacted
adequately. This
will limit the
exposure of AMD
forming material to
oxygen potentially
preventing AMD.
Passive treatment
systems such as
artificial wetlands
should be
investigated as a
treatment option.
As a final solution,
active treatment
such as reverse
osmosis and lime
dosing can be
considered.
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Magnitude

Duration

Moderate -

Long
Term > 5
years

POST-MITIGATION
Spatial
Consequence Probability
Scale

Site or
Local

Medium

Possible

SIGNIFICANCE

Medium
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Activities

Runoff from
upslope areas
over the
rehabilitated
pits.

Long term
groundwater
flows from the
rehabilitated
pits towards
the
surrounding
wetlands and
drainage
lines.

Impact
Description

Erosion and
flooding of
the backfilled
pits resulting
in decant of
potential
AMD into the
environment.

Long term
potential of
AMD in the
surrounding
watercourses.

Magnitude

Major -

Major -

Duration

Long
Term > 5
years

Long
Term > 5
years

PRE-MITIGATION
Spatial
Consequence
Scale

Regional

Regional

High

High

Probability

Possible

Possible

SIGNIFICANCE

Mitigation
Measures /
Recommendations
The clean water
cut-off trenches and
berms should be
left in place. It
should be ensured
that they are stable
and well vegetated.
Backfilling and
rehabilitation of the
pits much be done
strictly in
accordance with an
adequate
rehabilitation plan.
AMD forming
material such as
carbonaceous
shale should be
placed and
compacted at the
bottom of the pit
during backfilling.
The overburden,
subsoils and
topsoils should be
layered and
compacted
adequately. This
will limit the
exposure of AMD
forming material to
oxygen potentially
preventing AMD.

High

CUMULATIVE IMPACTS
Backfilling and
rehabilitation of the
pits must be done
strictly in
accordance with an
adequate
rehabilitation plan.
AMD forming
material such as
carbonaceous
High
shale should be
placed and
compacted at the
bottom of the pit
during backfilling.
The overburden,
subsoils and
topsoils should be
layered and
compacted
adequately. This
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POST-MITIGATION
Spatial
Consequence Probability
Scale

Magnitude

Duration

SIGNIFICANCE

Moderate -

Long
Term > 5
years

Site or
Local

Medium

Possible

Medium

Moderate -

Long
Term > 5
years

Site or
Local

Medium

Possible

Medium
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Activities

Impact
Description

Magnitude

Duration

PRE-MITIGATION
Spatial
Consequence
Scale

Probability

SIGNIFICANCE

32

Mitigation
Measures /
Recommendations
will limit the
exposure of AMD
forming material to
oxygen potentially
preventing AMD.
Passive treatment
systems such as
artificial wetlands
should be
investigated as a
treatment option.As
a final solution,
active treatment
such as reverse
osmosis and lime
dosing can be
considered.

Magnitude

Duration

POST-MITIGATION
Spatial
Consequence Probability
Scale

SIGNIFICANCE
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7 MONITORING PLANS
7.1 Surface Water Quality
A surface water quality monitoring programme is essential as a management tool to detect
negative water quality impacts as they arise, and to ensure that the necessary mitigation
measures are implemented. The mine currently has a water quality monitoring programme in
place. It is recommended that the mine strictly continues with this monitoring programme, and
that an additional monitoring point is added to the current monitoring programme, below SW08 to capture the water quality from pit 2. Water quality sampling should be done in accordance
with the DWS Best Practice Guideline G3: Water Monitoring Systems. Reporting must
continue to be done, and reports submitted timeously to the DWS.

7.2 Stormwater Infrastructure
Stormwater infrastructure (trenches, berms and PCD) must be monitored on a monthly basis
during the dry season, and on a weekly basis during the wet season. They should further be
monitored immediately after any large storm events. Should blockages, silted up structures or
breaches occur, immediate action should be undertaken to remove debris and repair
breaches. Monitoring should be undertaken by the onsite Environmental Control Officer (ECO)
or maintenance manager. Inspections must be recorded and should include the following:
■

Date of inspection;

■

Rainfall amount received in a 24-hour period prior to inspection;

■

Photographs of blockages, silted up structures or breaches witnessed;

■

What action was undertaken to fix issues, and the amount of time taken to address
them; and

■

Photographs post action taken.

Inspection reports should be kept ready and supplied to the DWS when requested, and as
part of the WUL audits (internal and external).

8 CONCLUSIONS AND RECOMMENDATIONS
In conclusion, major impacts on water quality are likely to result during the post mine closure
phase. Adequate backfilling and rehabilitation of the pits is of utmost importance in ensuring
that the impacts are mitigated as far as possible.
The following is a summary of key recommendations:
■

Exemption from GN704 and a WUL should be obtained for any watercourses within a
100 m horizontal distance of the pits, prior to vegetation clearance and mining;

■

The SWMP should be implemented prior to mining;
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■

The clean cut-off trenches should remain post mine closure, to prevent the potential
erosion and flooding of the rehabilitated pits. It should be ensured that the trenches
are stable and well vegetated;

■

Rehabilitation must take place concurrently as open pit mining progresses;

■

Rehabilitation of the pits must be done according to a strict rehabilitation plan that
ensures:
▪

Carbonaceous material is placed and compacted at the bottom of the pit to
prevent exposure to oxygen (prevention of potential AMD formation);

▪

Adequate placement and compaction of the overburden layers;

▪

Adequate placement and compaction of the subsoils and topsoils;

▪

Adequate shaping of the surface to a freely draining pre-mining topography;
and

▪

Adequate re-vegetation.

■

Surface water quality monitoring and reporting is strictly undertaken according to the
DWS Best Practice Guidelines as well as WUL conditions;

■

An additional water quality monitoring point is added to the current monitoring
programme at a position below pit 2 (should the proposed project go ahead);

■

The widening of farm roads to the proposed pits is likely to trigger section 21 (c) and
(i) water uses as defined in the NWA, as the roads cross wetlands and drainage lines.
These should be included in the WULA;

■

Monitoring of stormwater infrastructure is undertaken strictly as stipulated in this report,
and that it forms part of the standard operating procedures at the mine;

■

The mitigation measure stipulated under the impact assessment section of this report
are adhered to (should the proposed project be approved); and

■

If at all possible, the mining of wetlands and drainage lines should be avoided. This
will require that the size of the pits are reduced.
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