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EXECUTIVE SUMMARY
Turn 180 Environmental Consultants (“Turn 180”) was appointed to compile an Environmental
Management Plan (“EMP”), which will serve as an update of the previous EMPr submitted to
the Department of Human Settlement, Water and Sanitation (“DWS”), as per the conditions of
the Water Use License (“WUL”) (License Number 10/D33K/AA/6148) of Jagersfontein
Developments (Pty) Ltd (“JD”).
This EMP is compiled in terms of Annexure 4 of GN. R. 326 under the EIA Regulations of 2014, as
amended under the National Environmental Management Act, 1998 (Act No. 107 of 1998)
(“NEMA”).
The Jagersfontein surface tailings processing operations (“Tailings Operation”) is an existing
diamond processing plant in Jagersfontein in the Xhariep District Municipality of the Free State
Province. The Tailings Operation is located over 3 properties near the town of Jagersfontein
and includes the Remainder and Portions 15 and 16 of the farm Jagersfontein 14IS
(“Operational Footprint”). The 3 properties have a combined surface area of 5 945 ha.
The Operation entails the reprocessing of surface tailings dumps, where the coarse tailings from
historic diamond mining operations were discarded. The tailings dumps were purchased, and
site establishment commenced in late 2010. The Tailings Operation commenced in 2011 and is
currently responsible for approximately 190 job opportunities.
The Tailings Operation does not operate under a mining right, as the process is not regarded
as mining and the material is not excavated. The Tailings Operation is conducted in terms of
a WUL, issued by the DWS in 2018, and Best Practice Guidelines.
Activities undertaken at the Operation include the ploughing and/or ripping of tailings dumps
to loosen tailings before a dozer is used to gather the material onto stockpiles, from where it is
loaded onto dumper trucks using loaders. Dumper trucks load the tailings onto conveyors
through feeders at various locations. Tailings are transported to the processing plant via
conveyors where it is stockpiled. The tailings are then fed into the main feed of the processing
plant (the “Plant”).
The Plant consists of 4 X 75 T/hour Dense Media Separator (“DMS”) Plants, which are used to
separate the mineral particles in a sink-float process. A suspension of dense powder in water is
used, which forms a heavier liquid, for the separation. The heavier material containing
diamonds will sink and the lighter material will float. The DMS Plants have a minimum processing
target of 300 tons of tailings per hour. A pan plant was also introduced in 2019 to further
separate material into concentrate, which carries the diamonds and excess material used for
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the stabilization of the existing fine storage tailings facility (“FTSF”) walls. The concentrate still
passes the x-ray machine and sorting house used at the DMS Plants. With the introduction of
the pan plant, the capacity of the Plants to process tailings increased to 700 T/hr.
The Plant produces coarse tailings at a rate of approximately 300 T/hr, which is deposited onto
the FTSF’s walls, to continuously. increase and stabilise them. Fine tailings suspended in water,
referred to as paste or slimes, are discharged onto the FTSF through a pipe, at a rate of between
150 – 350 m3/hr. The higher end of this volume is discharged more frequently.
Future planning to be implemented in 2021 includes the installation of cyclones for the
extraction of 30% of solids from the slimes. These solids will be deposited with the coarse tailings
onto the FTSF walls, to reduce slimes volume in the FTSF. The overflow from the cyclones, which
will be a more liquid substance, will be discharged onto the FTSF. After settling of the solid
materials in the FTSF, a float pump will be used to abstract free water on the surface to ensure
that there is never a volume exceeding 50 000 m3 of water and that the freeboard of at least
0.8 m above the 1:50 year flood event is maintained.

EMP: Jagersfontein Developments (Pty) Ltd

viii

Contents
EXECUTIVE SUMMARY ............................................................................................................................ 6
1
Objectives of the Environmental Management Plan .............................................................. 1
2
EAP Details ..................................................................................................................................... 1
3
DETAILED PROJECT- AND ASPECT DESCRIPTION ....................................................................... 3
4
DESCRIPTION OF THE BASELINE ENVIRONMENT ....................................................................... 11
5
Environmental Impact identification, mitigation, and management ................................. 54
6
Responsibilities of the company to mitigate and manage potential impacts and to
ensure compliance: ............................................................................................................................ 66
6.1.
Layout Plan and surveys ......................................................................................................... 66
6.2.
Topsoil protection and management .................................................................................. 66
6.3.
Protection of cultural and historical elements ..................................................................... 67
6.4.
Protection of plant and animal life ....................................................................................... 67
6.5.
Establishing and/or use of access roads .............................................................................. 68
6.6.
Dust and noise control ............................................................................................................ 70
6.7.
Sewage and wastewater ....................................................................................................... 71
6.8.
Water Use and Management ............................................................................................... 72
6.9.
Stormwater management ..................................................................................................... 73
6.10.
Storage of hazardous substances ..................................................................................... 74
6.11.
Waste Management and disposal ................................................................................... 74
7
Rehabilitation and Closure Objective ..................................................................................... 77
8
Inspections, monitoring and compliance reporting .............................................................. 78

EMP: Jagersfontein Developments (Pty) Ltd

1

1

Objectives of the Environmental Management Plan

The EMP is intended to provide a detailed background description of the: Tailings Operation;
activities associated with it; environment to be affected; and the environmental specifications
for the reprocessing of tailings from surface tailings dumps for the extraction of diamonds and
all activities associated with it, to put measures in place to mitigate and manage potential
environmental impacts arising from all phases of the Operation.
Furthermore, the EMP will indicate measures to be implemented to rehabilitate the Operational
Footprint, to achieve closure and reduce the potential for residual and/or latent risk from
occurring.

2

EAP Details

Report Prepared by:

TURN 180 ENVIRONMENTAL CONSULTANTS (PTY) LTD
Environmental

Assessment

Practitioner (“EAP”)
Postal Address

: Mr. Louis De Villiers

: Suite 221
Private Bag X01
Brandhof
9324

Physical Business Address

: 21 Dromedaris street
Dan Pienaar
Bloemfontein
9301

Registered Business Address

: 8 Conde Street
Bayswater
Bloemfontein
9301

Tel
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E-mail

: louis@turn180.co.za

Louis De Villiers is an Environmental Consultant with a B.sc Environmental Geography degree
obtained from the University of the Free State in 2010. Since obtaining his degree, Mr. De Villiers
has been employed in a capacity as Environmental Consultant. Apart from the formal
application processes and other reports associated with these processes, one of the key
functions of an Environmental Consultant is the writing of Environmental Management Plans /
Programmes. Mr. De Villiers has approximately 10 years relevant experience in writing of EMPs,
among other reports.
Refer to Appendix A for the expertise, Curriculum Vitae, and Company Profile of the project
team.
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DETAILED PROJECT- AND ASPECT DESCRIPTION

The Tailings Operation is a diamond recovery operation with the main objective of extracting
diamonds by reprocessing of 16 different surface tailings dumps, scattered over a portion of
the Remainder, portion 15 and portion 16 of the farm Jagersfontein 14IS (“Operational
Footprint”). These surface tailings dumps were discarded during historical mining activities
whereby kimberlite was mined from the Pit on Portion 15 and placed on the surrounding
landscape.
Activities associated to the Tailings Operation involves the loosening of surface tailings by
means of ripper or plough, where necessary; “stockpiling” tailings on the footprint of the surface
dump using a dozer; and loading of the tailings from the “stockpiles” onto dumper trucks using
a front-end loader or excavator. Where necessary, the tailings pass through rotary barrel
screens located at the surface dumps, to remove the oversized material from the tailings.
Oversized materials are stockpiled and reused as filling and for rehabilitation purposes. The
trucks will haul the tailings and tip into feeders of various conveyors located at the Dump 1 and
11, Big Hole, Dumps 5 and 9 and Loskop Dam. Tailings will be transported via conveyors to the
Head Feed Bin at the Plant, where it will be temporarily stockpiled. Front-end loaders are used
to feed the tailings into the Plant at a rate of approximately 615 Ton/hour (“T/hr”). Refer to
Figure 1 below.

Figure 1: Illustration of the main process at the Jagersfontein Tailings Operation
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After tailings are fed into the Plant, it passes through scrubbers and sizing screens to remove
the +32mm material, which are crushed and returned to the Plant again. The -32mm +16mm
material are crushed further to a -8mm size, which is then fed to Pan Plant B. The -2mm tailings
from the Head Feed Bin is screened out and passes through Pan Plant A, where the material is
separated into tailings waste (i.e., coarse tailings) and -2mm concentrate. Tailings of -8mm from
both Pan Plant A and B is discharged on a conveyor as the coarse tailings which is discarded
on the FTSF’s walls. The -8mm concentrate from the Pan Plants is fed into the DMS Plants and
diamonds are sorted from the concentrate (Refer to Figure 1 below). The Plant consists of 4 X
75 tons/hour DMS Plants, which are used to separate the mineral particles in a sink-float process.
A suspension of dense powder in water is used, which forms a heavier liquid, for the separation.
This causes the heavier material, containing diamonds, to sink and the lighter material to float.
The Plant uses a thickener to settle fine particles in water to recover water from the process to
reuse in the Plant. The fine tailings paste is reused in the Pan Plants and/or discharged into the
FTSF at a rate of between 155 m3/hr. Coarse tailings of -8mm and solids removed from the paste
through cyclones are transported from the Plant to the top of the FTSF wall, via conveyors, at a
rate of between 186 m3/hr where it is loaded onto dumper trucks, which tip the material onto
the FTSF wall, to level out and stabilise it. The coarse tailings are levelled, using graders, and is
then compacted using a roller.
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Figure 2: Illustration of the Jagersfontein processing plant

The activities carried out on site is done in terms of a WUL, issued by the DWS, Best Practice
Guidelines and various Norms and Standards.
The removal of the various surface dumps and reprocessing thereof is regarded as an effort to
rehabilitate the Operational Footprints landscape by removing the surface dumps; extracting
the diamonds from the tailings; and the storage and disposal of the tailings from the Plant in
the FSTF.
The rehabilitation objective is to:
•

clean the landscape to pre-mining conditions prior to the discovery of the first
diamonds, as far as practically possible;

•

ensure improved drainage of surface water by removing obstructions (i.e., surface
dumps) and the scattered pollution sources, to prevent pollution of both surface water
and groundwater over the Operational Footprint; and

•

create an environment with a more beneficial land use for the Jagersfontein
community and other landowners.
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The Tailings Operation consist of various areas, features, structures, infrastructure, and activities
which all needs to be decommissioned, rehabilitated, and closed throughout various phases
of the Tailings Operation’s lifetime, including the following:
•

16 Surface tailings dumps being removed for reprocessing,

•

Road network,

•

Conveyor systems,

•

Electrical cables and infrastructure,

•

Processing plant,

•

Workshop,

•

Offices,

•

Materials storage areas,

•

Waste disposal and storage areas including process water and balance dams,

•

Infield screening areas,

•

Ablution facilities,

•

Washing areas,

•

Staff accommodation,

•

Watercourses and wetlands drainage lines and surface dams, and

•

Water service network, including boreholes for abstraction of water, water pipelines,
and monitoring boreholes,

A recent (10 September 2020) survey determined that the remaining surface tailings to be
removed and reprocessed until the end of life of mine (estimated to be in 2028), comprised a
total volume of approximately 17 389 402 m3. This volume only refers to the historical surface
tailings dumps, which includes the following:
•

Dumps 1, 11 and TP:

886 108.85 m3,

•

Tailings at BH (i.e., north of Big Hole):

130 255.51 m3,

•

Dumps 2 and 4:

739 009.22 m3,

•

MTD (i.e., Modern Tailings Dump) and Dump 13:

14 182 577 m3,

•

Dumps 5 and 9:

245 060.11 m3,

•

Pulsator Dump:

34 782.95 m3,

•

Dump 8:

59 594.15 m3,

•

Dump 12:

294 513.80 m3, and

•

Dump 14:

800 000 m3.

Apart from the main activities associated with the Tailings Operation, as indicated above, there
are other activities which occur on the Operational Footprint, including the following:
•

Servicing, maintenance, washing and repair of vehicles and machinery at the on-site
workshop,
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•

Servicing, maintenance, and repair on the Plant,

•

Storage and handling of dangerous goods, such as diesel for vehicles and machinery
and oil and other hazardous substances,

•

The movement of vehicles on roads and parking and storage of vehicles, machinery
and equipment in parking bays or salvage yards,

•

Administrative activities and office work,

•

Housing and accommodations for employees,

•

Management and disposal of sewage from bathrooms and domestic washing areas,

•

Abstraction and use of water in both the Plant and for domestic and potable use,
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Figure 3: Map showing the operational footprint, activities, and sensitive areas
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Figure 4 Below shows the layout and locality of the various structures and infrastructure on the
Operational Footprint.
Form the above project description the following aspects have been identified:
•

Air emissions;

•

Water usage;

•

Waste- and/or wastewater discharge;

•

Waste generation, storage and/or disposal;

•

Electricity or energy use;

•

Storage and/or use of potentially hazardous chemicals or substances;

•

Spillage of potentially hazardous substances;

•

Clearance of vegetation.
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Figure 5: Layout map of the Operational Footprint
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4

DESCRIPTION OF THE BASELINE ENVIRONMENT

4.1. Climate
According to MVD Kalahari in the “Delineation of the 1:50 and 1:100-year flood lines” report
(“Flood lines Delineation”) (2019) the Mean Annual Precipitation (“MAP”) at Jagersfontein is
414mm. This was calculated using Weather Bureau Station 0229737W at Jagersfontein. This MAP
is confirmed by the Water Research Commission (“WRC”) (2005), which places Jagersfontein in
Rain Zone C5B with a MAP between 400mm and 500mm. On-site measuring of rainfall since
2011 indicates that an average annual rainfall of 453mm was received at the Tailings
Operation.
The town of Jagersfontein receives most of its rainfall from October to March. Temperatures
also fluctuate accordingly, with December being the hottest month at a mean temperature
of 22.6°C and July being the coldest at a mean temperature of 7.2°C.

As can be seen from the climate diagram, February and March have the highest rainfall. The
temperature trend follows the rainfall pattern to a large extent.
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Jagersfontein is in a summer rainfall area, with peak rainfall occurring in February and March.
Winter frost is quite common in the region for about 50 days annually on average (Mucina &
Rutherfort, 2006).
The Mean Annual Evaporation of the Operational Footprint is between 1 800 to 2 000 mm and
the area is in Evaporation Zone 19A according to the WRC. This is confirmed by Kalahari MVD
in 2019.
4.2.

Water

4.2.1.

Water catchment and Management Area

The Tailings Operation is in the C51H quaternary catchment of the Upper Orange Water
Management Area (“WMA”).

Figure 6: Illustration of the setting of Jagersfontein in the quaternary catchment and WMA (Turn 180, 2019)

4.2.2.

Surface water and hydrology

The study area consists of 4 catchment areas, as per the Floodline Delineation. However, the
eastern-most catchment will not be included in this EMP, as it does not form part of the
Operational Footprint. The Operational Footprint has 8 existing surface dams varying in size,
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with the largest of these Dams (i.e., Dam 10) having a storage capacity of approximately 386
000m3 and the smallest having a storage capacity of approximately 15 000m 3.
According to Gericke (2013), the surface water from all 3 sub-catchments will naturally drain
into Dam 10, located at the catchment outlet. However, the Operational Footprint contains
numerous structures and obstructions prohibiting the water flow into Dam 10. These structures
are mainly the historically mined Pit and the TSF’s western section, as constructed by JD since
2011 and surface tailings dumps, roads, plant, buildings, etc. Furthermore, activities related to
the Tailings Operation may have also altered some of the surface water dams and structures.
Surface water from the northern catchment (i.e., Catchment 3) and the western catchment
(i.e., Catchment 2) will currently drain into the historically mined Pit on Portion 15 of
Jagersfontein 14IS, as the Pit forms the lowest topographical point in the landscape. This water
will recharge the deep groundwater aquifer. Only surface water on the southern catchment
(i.e., Catchment 1) will drain into Dam 10 and end up in the Proses Spruit, downstream of Dam
10.

Figure 7: Map showing 4 different catchment areas (Kalahari MVD Floodline Delineation, 2019)

Kalahari MVD calculated the sizes and Mean Annual Runoff of the 3 catchment areas to the
following in 2019:
Catchment

Catchment

Mean Annual Runoff

Size
1

7.26km2

2 471 000m3
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2

5.55km2

2 160 000m3

3

5.41km2

2 133 000m3

Table 1: Catchment sizes and MAR (Kalahari MVD, 2019)

There are several seasonal streams located within the Operational Footprint, with their origins
in the surrounding hills. The catchments of the seasonal streams are largely confined to the
Operational Footprint, with only small portions of the catchment occurring outside the
Operational Footprint in the north and south of the site.
The catchment outside the Dam 10 catchment drains into the Prosesspruit, a perennial stream
located outside the operational area, that flows north into the Kromellenboogspruit, which in
return flows north into the Riet River. The Riet River is a perennial River that flows westwards until
it is dammed by the Kalkfontein Dam, which is situated approximately 34 km northwest of the
operational area.

Figure 8: Map showing wetlands, drainage lines, surface dams, surface flow vectors and the 1:100-year flood lines

*The following sections describing wetlands have been derived from the Wetland Assessment
Report (Van Rensburg, November 2020)
4.2.2.1. Western drainage system
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A small drainage line originates at the western border of the study area and consists of two
small tributaries, a northern and southern channel (Refer to Figure 7). It flows from west to east,
into a large artificial impoundment (i.e., Loskop Dam) and thereafter seeps through a heavily
modified section until it flows into the historical mining pit. It is therefore a completely isolated
system and in no way connected to the main stream; or any other downstream watercourse.
The northern, main drainage line is very small, and its main channel is quite indistinct. The
drainage line’s flow has also been altered and diverted to some degree by the adjacent
tailings dump, which has also affected the main channel. The tailings dump contributes a
higher velocity and volume of runoff and consequently a very high amount of sediment. This
further affects the drainage line. The drainage line is also affected by an old artificial
impoundment, which has subsequently been removed and two large haul roads; and also
flows into a large impoundment. All these cause significant degradation and modification of
the drainage line. The upper reach of the drainage line at its origin is not very clear, although
an indistinct channel is present. The vegetation in the channel is dominated by terrestrial
grasses, including Sporobolus fimbriatus, Eragrostis lehmanniana and Cynodon dactylon.
These, especially the last named, are considered riparian grasses but indicate the absence of
wetland conditions. Other dwarf karroid shrubs include Eriocephalus ericoides and
Chrysocoma ciliata and the herb, Salvia verbenaca. None of these are considered riparian or
indicative of moisture. The fern, Ophioglossum polyphyllum, is indicative of riparian conditions
but does not indicate wetland conditions. Downstream of the origin and adjacent to the tailing
dump, the vegetation and geomorphology of the drainage line changes significantly. The
establishment of trees increases here, especially Vachellia karroo, but also Searsia pyroides and
Diospyros lycioides. The sedge, Scirpoides dioecus, and riparian grass, Sporobolus ioclados, also
occur here and are clear indicators of a watercourse. Furthermore, although not obligate
wetland species, they may also indicate the establishment of temporary wetland conditions.
Here the main channel also becomes more prominent. The effects of the sediment deposited
by the adjacent tailings dumps also becomes more prominent. Downstream from the above described section of the drainage line, it becomes much more modified but wetland
conditions however also become prominent. Trees are abundant and dominated by Vachellia
karoo, with other trees including Ziziphus mucronata. Where sediment accumulation is high this
forms conditions akin to salt pans and the vegetation reflects this with salt tolerant species like
Senecio reptans and Chenopodium carinatum establishing. Where surface water is present,
the obligate wetland grass, Paspalum distichum, rush, Juncus rigidus and sedge, Cyperus
marginatus occur and are clear indicators that wetland conditions are present. As mentioned,
the drainage line modification becomes significant here and, as a result, a variety of exotic
trees and weeds have established and include Schinus molle, Cirsium vulgare, Datura ferox, D.
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stramonium, Argemone ochroleuca, Hordeum stenostachys, Xanthium spinosum and
Nicotiana glauca. This also indicates the modified nature of the drainage line.
The drainage line then flows into a large artificial impoundment also referred to as the Loskop
Dam.
Downstream of the Dam, the drainage line loses any defined channel and has been
completely removed by historical mining activities. Adjacent to the historical mining pit,
seepage becomes visible; and the groundwater flow associated with the drainage line
emerges as surface seepage, though a defined channel is still largely absent. This seepage
does however cause the formation of wetland areas. This surface flow follows along heavily
modified terrain, ditches and channels and flows into the mining pit, from where it becomes
completely isolated from the main stream system. Although a channel is completely absent,
both soil samples and obligate wetland vegetation indicate that wetland conditions do form
here. Reedbeds (Phragmites australis) have formed in some seepage areas and sedges and
hygrophilous grasses are abundant in some areas and include Cyperus marginatus, Cyperus
longus and Leptochloa fusca. The tree, Vachellia karroo occurs as scattered specimens which,
although they are terrestrial, often form part of the riparian thicket along watercourses. The
drainage line is clearly almost completely transformed here but surface flow still takes place
and causes the formation of wetland areas.
As indicated above, the southern tributary also flows into the northern drainage line and forms
part of this drainage system. It seems to be significantly larger than the northern drainage line,
although its flow and functioning has been modified to an even greater extent.
This is a small drainage line with a main channel also being quite indistinct and, as will be
illustrated, its flow has been heavily modified, resulting in the absence of a channel in the lower
section. The upper section still seems to be natural to a large degree. Although historical mining
activities are likely to have modified it to some degree, this is no longer clearly apparent and
would therefore not be regarded as a large impact. A large tailings dump is situated directly
within the channel of this tributary, essentially cutting it off from the downstream section.
Subsequently the tailings dump is being processed, while an artificial berm or impoundment
has been constructed upstream of the dump. This causes the accumulation or damming of the
drainage line. Due to the impoundment and tailings dump, a channel is not discernible
downstream and its inflow into the northern drainage line is also not visible. Areas of ponding
do occur and where haul roads occur over its flowpath, ponding is prominent and confirms
that water flow does still occur, although now heavily modified, consisting more of sheetflow
and groundwater movement. It should be clear that, while the upper reach is still natural, the
lower section is heavily modified.
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The upper reach of the drainage is still largely natural. Here a main channel is largely absent,
although small seasonal pools do form. In this reach, the drainage line forms an unchanneled
valley bottom wetland. Although wetland conditions are not present throughout, it is sufficient
to confirm that at least portions of the drainage line contain wetland conditions. The riparian
grass, Sporobolus ioclados and the sedge Scirpoides dioecus dominate the drainage line and
are clear indicators of a riparian zone. Wetland vegetation is absent in many areas however,
a few pools and lower lying portions of the drainage line contain obligate wetland vegetation,
such as Schoenoplectus decipiens, Leptochloa fusca, Cyperus marginatus and Marsilea sp.
This section of the drainage line seems to still be largely intact.
Where the drainage line flows into the artificial impoundment, it becomes heavily modified;
and the impoundment forms artificial wetland areas. The low grass, Cynodon incompletus is
abundant along the shores of the Dam and is a common occurrence along artificial
impoundments. Other low growing species include Sebaea pentandra and Cynodon
dactylon. The berm or damwall, being an artificial structure recently constructed, is also heavily
disturbed and dominated by the exotic and invasive weed, Datura stramonium. As can be
seen, this artificial impoundment within the drainage line is the first element causing
transformation of this watercourse.
Downstream of the artificial berm or impoundment, the drainage line is completely
transformed and one of the historical tailings dumps occurs within the drainage line and has
essentially cut off the system from the downstream areas. A channel is completely absent, and
it is evident that the tailings dump acts as a trap for upstream water flow. Riparian vegetation
is present as scattered patches and indicates areas where groundwater flow emerges as
surface flow. Along roads and similar obstructions, areas of ponding are also visible and
indicative of the original flowpath of the drainage line. Scattered trees and shrubs include
Searsia pyroides and Vachellia karroo, both of which are common along watercourses,
although not confined to them. Where ponding occurs and in scattered patches, a few
obligate wetland species occur and are indicative of the original flowpath of the drainage
line. These include Leptochloa fusca and Cyperus longus. As can be seen, the tailings dump
located in the flow path of the drainage line has caused almost complete transformation of it.
4.2.2.2. Northern Drainage System
A small but quite distinct drainage line occurs in the northern portion of the study area (Refer
to Figure 7). The drainage line originates some distance to the north of the site and enters it
along the northern border. A smaller tributary also originates on the site to the west of this point
of entry and flows into the drainage line here. It is however very indistinct and small but still
forms a well-defined watercourse. The main drainage line flow from the north of the site to the
south. In the south-western portion of the site, a large artificial berm or dam wall has been
erected and the drainage line flows into it, forming an extensive artificial impoundment which,
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due to the flat topography, resembles a large pan. A large tailings dump occurs to the east of
the drainage line and has a high impact on it in terms of sediment deposition. Downstream of
the impoundment, the drainage line crosses the R704 tarred road and here it enters an area
severely modified by historical mining activities. The natural flow path of the drainage line is
completely transformed and here replaced by a stormwater channel, which conveys the flow
towards and into the historical mining pit. The drainage line is therefore completely isolated
from the downstream areas. The drainage line is evidently heavily modified, especially from the
artificial impoundment and downstream. It does not contain a very well-defined main channel
but has a drainage basin resembling an unchanneled valley-bottom wetland.
Due to high levels of overgrazing, the vegetation along the drainage line is not easily identified
and dominated by a short grass layer, with clumps of sedges and rushes scattered about. It is
also likely that the adjacent tailings dump contributes seepage to the drainage line, which
increases the establishment of wetland conditions and causes it to function as an unchanneled
valley-bottom wetland. The grass layer is dominated by Cynodon dactylon and Eragrostis
lehmanniana; both are terrestrial species, with the former being a well-known riparian species.
Clumps of the sedge, Scirpoides dioecus, and the obligate wetland rush, Juncus rigidus, do
indicate that wetland conditions form in some areas of the drainage line. In the section
immediately upstream of the impoundment, this becomes more prominent where the obligate
sedge, Fuirenia coeroelescens and grass, Paspalum distichum become prominent. The
drainage line then flows into the large artificial impoundment. The berm or wall of this
impoundment has since been removed and it therefore no longer holds water; and the interior
of the Dam now resembles a pan. A similar habitat has also established, consisting of a silt and
salt content, which encourages the establishment of a pan type vegetation, dominated by
short grasses. The short grass, Cynodon incompletus, dominates the vegetation layer. Other
short herbaceous species include Senecio reptans, Helichrysum lineare, Lobelia thermalis, Phyla
nodiflora and Arctotis arctothoides. These are all species establishing in pan habitats and also
often along the shores of artificial dams, as is the case here. As previously stated, downstream
of the impoundment the drainage line is almost completely transformed and replaced by a
stormwater channel, which is essentially devoid of riparian vegetation. This drainage line is also
clearly heavily modified from the natural condition (being moderately modified in the
upstream section and severely modified in the downstream section).
4.2.2.3. Main Stream System
The main stream system flows from west to east across the study area (Figure 7). It is a relatively
large system, although strictly seasonal, which has also been heavily modified by historical and
current operations. The above-described drainage lines are tributaries of the stream but their
confluence with the stream is disrupted by the historical mining pit. In contrast, the stream exits
to the study area along the eastern border and is connected to the downstream system.
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The upstream section of the stream is situated near its origin in the surrounding dolerite hills.
There are a few impacts on it here, although most are low The stream is free of impoundments
or modification of the flow and flooding regime, which causes a largely natural functioning
system. Here the stream consists of a small but well-defined channel, with a relatively high
density vegetation cover and is overall dominated by grass species. It is evident that terrestrial
species are dominant along the banks and floodplain but with aquatic and wetland species
dominating the marginal zone of the stream. Wetland conditions can reliably be regarded as
being present, although confined to the main channel. This compares well with natural systems
occurring in this region and is considered representative of a still naturally functioning stream
system. There are a few invasive weeds; they are not dominant, but it indicates that the stream
is not pristine. Their low abundance does however indicate that the stream is still relatively
unmodified. It is also notable that a diversity of species and growth forms are present, with
several having high abundance values. The vegetation is not dominated by one or two
species. A few trees are present and are also considered natural to the system. Some erosion
is also present, but this is regarded as natural to a large degree. Flooding events shape
streambanks and change the geomorphology by erosion or deposition and this forms part of
the natural functioning of these systems. However, where overgrazing decreases the
vegetation cover and trampling is high this exacerbates erosion to some degree, as is the case
at the site. From here the stream flows into a large and very old artificial dam, which may date
to the early 20th century. It does however cause significant modification of the stream and
from here downstream the main stream system becomes heavily modified from the natural
condition.
The vegetation within the main channel in the upper reach is dominated by several riparian
and wetland species. The riparian grass, Eragrostis bicolor, is especially dominant here, with
other wetland plants also being quite abundant, including the sedge Schoenoplectus
decipiens, the aquatic fern, Marsilea sp., the wetland grass, Leptochloa fusca and the
facultative wetland grass, Panicum coloratum. Terrestrial species, especially grasses, are also
present and a clear indication of the seasonal nature of the stream in this section. These include
Aristida congesta and Tragus koelerioides. The banks and floodplain of the stream consist
completely of terrestrial plants and are indicative of the small and seasonal nature of the
stream. Terrestrial grasses dominated the banks and include Themeda triandra, Aristida
congesta, Eragrostis obtusa, Eragrosts lehmanniana, Cynodon dactylon and Tragus
koelerioides. However, a few riparian grasses were still present and included Eragrostis bicolor
and Sporobolus ludwigii. Both are characteristic of seasonal watercourses in this region.
Another prominent component is an abundance of dwarf karroid shrub, a natural component
of the vegetation in this region. These includes Eriocephalus ericoides, Rosenia humilis, Pentzia
incana and Asparagus suaveolens. Trees and shrubs also become evident along the stream’s
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banks and include Diospyros lycioides and Olea europaea subsp. africana. Although both are
quite common along watercourses they are not confined to them and are also present in the
surrounding terrestrial areas.
The central portion of the stream is situated adjacent to the main operational processes and is
therefore also most heavily affected. Sediment runoff from the surrounding tailings dumps end
up in this seasonal stream and causes infilling of the channel and broadening of the active
channel. As the seasonal stream flows past the main tailings dump, the sediment load of the
stream is increased drastically. A small portion of the tailings dump is also situated within the
stream and this further transform and modifies the stream. Coupled with these impacts are also
three large gravel roads or haul roads, which cross the stream and lead to further obstructions
of flow and heavily modify the flow and flooding regime of the stream. These impacts
essentially lead to sediment deposition, infilling and broadening of the channel and retardation
of flow; and cause the stream to form a system more akin to an unchanneled valley bottom
wetland. Wetland conditions are also extensive in this section. In addition, extensive areas of
dumped screened sand occur in the floodplain of the stream. This also adds high volumes of
sediment to the stream. Downstream of this central section, the stream flows into Dam 10. This
Dam is also of considerable age and due to sedimentation, has lost much of its capacity.
However, the Dam has a positive impact, as it acts as a sediment trap. However, some tailings
dumps, and slimes dam are situated outside the watershed of the Dam and these again add
sediment to the system.
In this central portion of the stream, wetland conditions are extensive and consequently
vegetation is also dominated by obligate wetland plants. Upstream of obstructions, such as the
roads, the water flow is severely retarded and, as a result, the obligate wetland plants
Phragmites australis (Reeds) and Typha capensis (Bulrush) dominates. The percentage
vegetation cover is quite high along the stream and is somewhat higher than the upstream
section. This is most likely due to a more constant and a greater supply of moisture. Flooding
velocity and magnitude would also be much reduced due to the upstream obstructions
(impoundment and haul roads) and removal of vegetation by flooding would not be a real
factor here. The vegetation in the central section of the stream is dominated by several
obligate wetland species, with terrestrial species being in the minority and almost completely
absent. This is again an indication of higher moisture regime caused by upstream
impoundment and tailings dumps which supply a more steady and continuous seepage of
water. Although a few exotic weeds are present, none are invasive species, which indicates a
low level of disturbance and a system which is stable and not subjected to frequent, significant
disturbance events. In contrast to the upstream section of the stream, the diversity of species
here is much lower, which is also most likely coupled to the more stable functioning of the
stream. It should however be understood that a more stable system here does not necessarily
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indicate a better condition, but rather a more regulated and modified system. Obligate
wetland plants dominate and include Phragmites australis, Typha capensis, Juncus rigidus,
Leptochloa fusca and Cyperus longus. Facultative wetland grasses such as Panicum coloratum
are also abundant and are indicative of the seasonal nature of the stream. It is also notable
that high salt precipitation occurs in the central section, which is caused by the combination
of slower flow, high evaporation and high salt concentrations in seepage discharged from
tailings. As a result, plants adapted to higher salt concentrations, or halophytes, are abundant
in this section of the stream and especially towards the margins of the stream at the edge of
wetland areas. These species include Sporobolus ioclados, Helichrysum lucilioides and
Scirpoides dioecus. These are common in this region, where systems with higher salt
concentrations occur. The pioneer grass, Cynodon dactylon, and pioneer herb, Nidorella
resedifolia, is also quite abundant and are indicative of disturbance within the stream, most
likely a consequence of continuous sediment deposition which favour the establishment of
these species. At this point the stream flows into Dam 10.
The downstream or lower section of the stream prior to exiting the study area is located
downstream of Dam 10. This is a large artificial dam that, while it acts as a sediment trap, also
heavily modifies the flow regime of the stream. The Dam forms a major obstruction within the
stream; retards flow and largely prevents any natural flooding of the stream to occur.
Furthermore, it also ensures a steady seepage of water from the dam wall and, in this way,
causes wetland conditions to form, with a main channel becoming largely absent and the
stream’s width significantly broadening. The adjacent slimes dam will also contribute
continuous seepage to the stream, in low volumes but with a higher salt content. A historical
tailing dump to the south of the lower section of the stream and slopes of the slimes dam will
also contribute sediments to the stream.
Wetland vegetation dominates in this lower section and has an even higher density that the
central section, indicating an even higher moisture regime. This gives a strong indication that
the moisture regime increases downstream. This would naturally also occur due to the increase
in flow- and runoff volumes as the streamflow progresses downstream but most certainly not to
this degree where a defined channel is almost absent. The most likely source of this increased
moisture regime is Dam 10 and the slimes dam, which result in slow but constant seepage,
supplying a steady flow of water to the stream and so also modifies its flow regime. As previously
indicated, the stream systems in this region mostly discharge by means of flash flooding. This
also entails a certain amount of erosion, high flow velocity and the absence of large wetland
areas. This has however been mostly modified at the site; Dam 10 prevents large flooding
events and flash floods from occurring and consequently natural erosion is largely absent.
Coupled with the erosive sediments in the surrounding tailings dumps, this results in infilling of
the main channel, which becomes broadened and poorly defined.
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The species composition is also quite like the central section of the stream. However, the
dominance of obligate wetland species is even higher and presence of terrestrial vegetation
lower. This also further substantiates the presence of a higher moisture regime. It is however
prominent that almost no exotic weeds are present. Therefore, although the stream may be
heavily modified, it is quite stable and has completely adapted to these modified conditions.
The diversity of species is also low but is normal for such a perennially inundated wetland area.
Perennial wetland areas present a hostile environment to plants, i.e. they need to be adapted
to prolonged periods of inundation but also prolonged periods of drought. The clay soils in
wetland areas are also not conducive to nutrient uptake. As a result, wetland areas are more
often than not dominated by a few obligate wetland plant species as is the case in the main
stream system in the study area.
As with the central section of the stream, obligate wetland plants dominate and include Juncus
rigidus, Leptochloa fusca, Cyperus marginatus and Cyperus longus. Facultative wetland
grasses, such as Panicum coloratum, are also abundant and are indicative of the stream’s
seasonal nature. It is also notable that high salt precipitation occurs in the central section, which
is caused by the combination of slower flow, high evaporation and high salt concentrations in
seepage discharged from Dam 10 and the nearby slimes dam. As a result, plants adapted to
higher salt concentrations, or halophytes, are abundant in this section of the stream and
especially towards the margins of the stream at the edge of wetland areas. These species
include Sporobolus ioclados and Scirpoides dioecus, which are common in this region where
systems with higher salt concentrations occur. The pioneer grass, Cynodon dactylon, and
pioneer herb, Nidorella resedifolia, are also quite abundant and indicative of disturbance
within the stream, most likely a consequence of continuous sediment deposition which favour
the establishment of these species. Other herbaceous species being diagnostic of riparian
areas are abundant and include Ranunculus multifidus, Conyza podocephala and Sebaea
pentandra. It was notable that the rare and protected geophyte, Kniphofia ensifolia was also
observed as scattered clumps, an indication that, although the stream is heavily modified, it
provides stable and significant wetland habitats.
As the seasonal stream exits the operational area boundary, it flows past the Charlesville
settlement. This settlement causes further degradation to the stream. It is also crossed by the
R704 tarred road. From the tarred road, the stream is situated close to the surrounding urban
areas to the north and south. The stream is heavily degraded in this section. The urban areas
generate a significant amount of stormwater, which is diverted by channels into the stream.
This runoff is visibly highly polluted, and the odour indicates a high likelihood of raw sewage
pollution. The higher amount of stormwater runoff also alters the flow regime of the steam
significantly. Refuse dumping is abundant and will also impact significantly on the stream.
Furthermore, overgrazing of the area by domestic stock is high and this will decrease the
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vegetation cover, increase erosion, and consequently also significantly impact on the
sediment load of the stream. From the survey of the stream, it is also evident that upstream
tailings dumps have also contributed a high amount of sediment to the system. The stream
forms a prominent watercourse, with clearly defined main channel, and evidently transports a
significant volume of water. It is clearly heavily modified and degraded but will still provide
several important functions. Due to high levels of overgrazing, the vegetation along the stream
is not easily identified and dominated by a very short grass layer, with clumps of sedges and
rushes scattered about. The banks and floodplain are dominated by a short grass layer, with
dwarf shrubs and herbs also abundant. Grasses include Cynodon dactylon, Panicum
coloratum, Eragrostis chloromelas and Setaria sphacelata. The majority of these are riparian
species often associated with watercourses. Other herbs and dwarf shrubs common in the
floodplain and banks include Berkheya onopordifolia, Lycium horridum, Arctotis artotheca,
Sonchus oleraceus, Gomphocarpus fruticosus, Vahlia capensis and Helichrysum lucilioides.
These are terrestrial species and not indicative of wetland conditions. The sedge, Scirpoides
dioecus, is also common and indicative of a higher moisture regime but is not listed as an
obligate wetland species. The main channel is also dominated by a short grass layer, with
Cynodon dactylon dominating, and obligate wetland sedges. These sedges include Cyperus
marginatus and C. longus. The exotic grass, Paspalum dilatatum, is also abundant and a known
riparian species along degraded watercourse. Exotic weeds are common and include Cirsium
vulgare, Opuntia humifusa, Cliclospermum leptophyllum and Bromus catharticus.
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Figure 9: Map indicating the wetlands and watercourses on the Tailings Operation (Van
Rensburg, 2020)
4.2.3.

Groundwater

Normally the groundwater table mimics the above topography, if not disturbed by artificial
recharge from manmade activities or mining dewatering activities. If the groundwater table
mimics the overlying topographical setting, it is expected that the primary groundwater flow
direction will be to the south-east, in the direction of the non-perennial stream and towards the
pit. The processing plant currently derive their water from the shaft.
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Figure 10: Topography and groundwater flow vectors (GHT Consulting Scientists, 2020)
Groundwater abstraction volumes and water levels observed from the shaft show a decreasing
trend in the groundwater level when water is abstracted from it at a rate exceeding
approximately 39 000m3/month. It is expected that a dewatering cone may exists around the
shaft of the mine, which may cause the groundwater direction to shift in the direction of the
Operational Footprint.
The aquifer(s) of the area under investigation is classified as a minor aquifer, according to the
map of Aquifer Classification of South Africa, 2012 (Figure 11). Blue represents the major aquifer
region, which is a high yielding system of good water quality. Green represents the minor
aquifer region, which is moderate yielding aquifer system of variable water quality. Pink
represents the poor aquifer region, which is low to negligible yielding aquifer system of
moderate to poor water quality.
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Figure 11: Aquifer classification map of South Africa
The aquifer susceptibility index is classed as medium vulnerability and depicted on the map in
Figure 9. The map indicates the qualitative measure of the relative ease with which a
groundwater body can be potentially contaminated by anthropogenic activities and includes
both aquifer vulnerability and the relative importance of the aquifer in terms of its classification.
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Figure 12: Aquifer susceptibility map of South Africa
The aquifer vulnerability for the study area indicates the least tendency for contamination if
pollutants are discharged or leeched over the long-term and is depicted on the map in Figure
10. The map indicates the tendency or likelihood for contamination to reach a specified
position in the groundwater system after introduction at some locations above the uppermost
aquifer. Green represents the least vulnerable region that is only vulnerable to conservative
pollutants in the long-term when continuously discharged or leached. Yellow presents the
moderately vulnerable region, which is vulnerable to some pollutants, but only when
continuously discharged or leached. Red presents the most vulnerable region, which is
vulnerable to many pollutants, except those strongly absorbed or readily transformed in many
pollution scenarios.
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Figure 13: Aquifer vulnerability map of South Africa
*The above section was derived from the Geohydrological assessment by GHT Consulting
Scientists (2020).
Based on the water levels around the Pit and the differences in water qualities, it is evident that
there are two aquifer systems in the study area. At the top is a shallow aquifer, with a rest water
level (water table level) of approximately five metres below ground level (mbgl). At the bottom
is a deeper aquifer, with a current (2013) draw down water level at 338 mbgl and a rest water
level at approximately 160 mbgl. The two aquifer systems are separated by an impermeable
dolerite sill. This is based on early geological maps, as indicated in Figure 11, that indicated a
dolerite sill from surface to depth of approximately 300 m. In the two monitoring boreholes
drilled about 2 000 m south-east of the Pit, dolerite was intersected from about 5 m to a depth
of 70 m. It is most likely that the dolerite sill that was intersected in the two monitoring boreholes
correlate with the sill at the Pit, as indicated in the geological section by Woodford et al, 2002.
It is very likely that the dolerite sill: (i) is a major geological feature because of its thickness; (ii)
covers a large area; and (ii) plays an important role in the groundwater movement in the study
area.
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Figure 14:Illustration of the Pit and geology
The shallow aquifer will most probably be very recent water (i.e. recently recharged from rain
water) and will move along the weathered zone of the dolerite sill and/or fractures along the
contact with the Karoo sediments that can be associated with the dolerite sill intrusion.
The aquifer systems are to a large extent independent of each other because of the
impermeable sill that separates them. There may however be some isolated zones of
connectivity between the two aquifer systems.
The surrounding groundwater users in the Jagersfontein Town abstract from the shallow aquifer,
as it is not feasible to drill boreholes to the depths required to abstract from the deeper aquifer.
The shallow aquifer is not affected by the draw down created in the deep aquifer. Abstraction
from the deeper aquifer has therefore an insignificant impact on the water levels in the shallow
aquifer.
Because of the restricted movement of groundwater between the two aquifer systems, this will
also be applicable to the movement of any undesirable chemical elements that may naturally
occur in the deeper aquifer or from previous mining operations. JD is not conducting
underground mining and the Tailings Operation will not directly impact on the deeper aquifer.
Any undesirable chemical elements in the shallow aquifer system, caused by the historical
mining operations or the Tailings Operation will similarly not migrate into the deeper aquifer.
*The above was derived from Gys Hoon (2013).
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The quality in the shallow aquifer is likely to be the most vulnerable against any activity that
may cause elevations of undesirable chemical elements. Groundwater movement in the
shallow aquifer will be along preferential pathways, which will most likely be in the weathered
contact zone between the dolerite sill and the upper Karoo sedimentary formations. This
vulnerability has been evident in recent years, as levels of Mg, Ca, Na, EC, TDS and SO4
regularly exceed the threshold for drinking water, as per SANS 241:2015. This is especially
recorded in groundwater monitoring resources located downstream of the FTSF to the south,
east and south-east, where the water quality is poor. This is a direct result of the pollution caused
by the FTSF.
Arsenic is also found in groundwater, especially in the early years of the Tailings Operation. It is
known that the water inside the Shaft contained elevated levels of As, which was recorded in
groundwater downstream of the FTSF. However, recent monitoring (June 2020 and November
2020) showed no signs of elevated As levels in groundwater downstream of the FTSF.
4.3.

Geology and Soil

4.3.1.

Lithostratigraphy and Depositional History

This section has been adapted from the Hydrogeology of the Main Karoo Basin, WRC Report
No. TT179/02 and the Geology of the Aquifer System in the Petrusburg Area, 2001. The
lithostratigraphy of the Jagersfontein district consists of the following:
•

Karoo Supergroup;

•

Ecca Group;

•

Tierberg Formation (Upper Ecca).

The site geology consists mainly of the Karoo Supergroup sediments and extensive dolerite sills.
The Jagersfontein kimberlite pipe intrudes through these Karoo Supergroup sediments and
dolerite intrusive sill complexes. The Karoo sediments are characterized by low permeability
and groundwater movement mainly occurs along jointed and fractured zones caused by faults
or on the contact zones with dolerite intrusions.
4.3.2.

Ecca Group

The Permian-aged Ecca Group comprises a total of 16 formations, reflecting the lateral facies
changes that characterise this succession. Except for the extensive Prince Albert and Whitehill
Formations, the individual formations can be grouped into three geographical zones, the
southern, western, north-western and north-eastern.
The basal sediments in the southern, western and north-western zones (Prince Albert and
Whitehill Formations) of the Basin will first be described, followed by the southern Collingham,
Vischkuil, Laingsburg, Ripon, Fort Brown and Waterford Formations. The remaining western and
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north-western sediments of the Tierberg, Skoorsteenberg, Kookfontein and Waterford
Formations and the north-eastern Pietermaritzburg, Vryheid and Volksrust Formations will then
be considered. In addition, a relatively small area along the Basin’s eastern flank, between the
southern and north-eastern outcrop areas, contains 600 – 1 000 m of undifferentiated Ecca
mudrock, which has not yet been studied in detail.
4.3.3.

Tierberg Formation (Upper Ecca)

The Tierberg Formation is a predominantly an argillaceous succession, which reaches a
maximum thickness of approximately 700 m along the western margin of the basin, thinning to
about 350 m towards the north-east. It rests with a sharp contact on the Collingham or Whitehill
Formations and grades upward into the arenaceous Waterford Formation or, where the latter
is absent, into the Adelaide Subgroup (Beaufort Group). Where it is overlain by sandstone of
the Skoorsteenberg Formation, the contact is sharp; and the formation is about 460 m thick.
The bulk of the Tierberg Formation comprises well-laminated, dark grey to black shale. Some
yellowish tuffaceous beds up to 10 cm thick occur in the lower part of the succession along the
western and northern margins of the Basin. Calcareous concretions are common towards the
top of the formation. Clastic rhythmites occur at various levels in the sequence.
The transition zone at the top of the formation consists of several upward-coarsening
sequences of 2–10 m thick mudstone, siltstone and very fine-grained sandstone layers. Thin
clay-pellet conglomerates are present, while calcareous concretions occur relatively
frequently.
The Tailings Operation is mainly located in the Da46 Land Type, with dominant prismacutanic
and/or pedocutanic diagnostic horisons, with mainly red B horizons.
4.3.4.

Vegetation

The vegetation on the site consists of Xhariep Karroid Grassland (Gh 3) and Besemkaree
Koppies Shrubland (Gh 4) (Mucina & Rutherford 2006).
Besemkaree Koppies Shrubland (Gh 4) is confined to the dolerite capped hills and ridges on
the site. These hills are scattered throughout the site but the highest concentration occurs in
the western portion. These hills often from prominent features in the landscape. Due to the
topography, hydrology, soil properties, etc. these hills contain vegetation differing markedly
from that of the surrounding plains. In this region these hills are often the only landscape
features able to sustain trees. Due to the above characteristics of these hills, they also sustain a
faunal component distinct from that of the surrounding plains. They are therefore often
considered sensitive due to a higher diversity; distinct species composition; and prominent
visual landscape forms.
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The vegetation consists of a strong dominance of shrubs/small trees and grasses. Dominant
trees and large shrubs include Searsia burchellii, S. erosa, S. ciliata, Olea europea subsp.
africana,

Ehretia

rigida,

Buddleja

saligna,

Osyris

lanceolata,

Tarchonanthus

minor,

Gymnosporia buxiifolia and Cussonia paniculata. This assemblage of species is diverse, but all
these species are widespread. However, two of these species are protected in the Free State
Province - the Wild Olive (Olea europea subsp. africana) and the Cabbage Tree (Cussonia
paniculata). These species are common on the hills and rocky ridges on the site but are
excluded from the plains habitats. Many of these trees are old and large. These species are
considered of moderate conservational importance.
Dominant grasses on the hills and rocky ridges include Tragus koelerioides, Themeda triandra,
Hyperhenia hirta, Cymbopogon plurinodis, Elionurus muticus, Aristida diffusa, Heteropogon
contortus, Eustachys paspaloides and Pogonathria squarrosa. These grass species indicate a
system in a good condition.
Exotic weeds and invaders are not common on these hills, which also substantiates the
relatively good condition of the vegetation. Weeds that were observed on these hills include
Opuntia ficus-indica, Nicotiana glauca and Conyza bonariensis.
These hills and ridges contain several succulent species, including Aloe broomii, A. calviiflora,
Chasmatophyllum mustellinum, Crassula corallina and Anacampseros filamentosa. Of these,
Aloe broomii, A. claviiflora and Anacampseros filamentosa are protected species. It is not
foreseen that these species will be affected by mining activities, if these hills and ridges are
treated as no-go areas.
Xhariep Karroid Grassland (Gh 3) is confined to the plains on the site. Due to the scattered hills
on the site, the plains contain a slight slope over most of the site. Drainage lines and seasonal
streams are common on the site because of these hills and sloped plains. The plains are
characterised by a strong dominance of grass species, with dwarf karroid shrubs common.
The plains are usually devoid of shrubs and trees; and this should be their natural condition
However, during the late 19th century the miners of the Jagersfontein Pit used large portions of
the plains to weather the excavated kimberlite before processing. Large areas of these plains
still contain kimberlite boulders and small kimberlite heaps litters the plains and strewn boulders
are also common on the plains. The plains on the site occur on deep soils, with surface rock
absent. This is due to the sediment eroded from the surrounding hills being deposited on the
plains. The grass dominated vegetation has also adapted to these deep soils devoid of any
surface rock. Because of the remaining kimberlite rubble, the vegetation has also been altered
to some extent. The kimberlite rubble has formed suitable habitat for the establishment of large
shrubs and trees and dwarf shrubs. Therefore, these kimberlite rubble strewn areas have altered
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the natural species composition and vegetation structure of these plains. The vegetation on
large portions of the plains has therefore been altered to some extent by previous dumping of
kimberlite rubble, however, since this occurred such a long time ago, the vegetation has
stabilised and, although transformed, it is not disturbed. The diversity of species and growth
forms on these plains are much lower than the surrounding hills. This is in part due to the uniform
habitat available on the plains; and the species are therefore few and most possess the same
growth form.
Dominant grasses on the plains include Themeda triandra, Tragus koeleioides, Eragrostis
lehmanniana, Cynodon dactylon, Chloris virgata, Aristida congesta and Digitaria eriantha.
Many of these species, i.e. Tragus koeleioides, Eragrostis lehmanniana, Cynodon dactylon,
Chloris virgata and Aristida congesta, indicate disturbance and vegetation that is not in a
climax stage. This can be attributed to the overgrazing by domestic and introduced game;
previous kimberlite strewn rubble; and inadequately constructed roadways. These impacts will
be discussed in detail under Historical and Current Impacts.
Dwarf karroid shrubs and herbs include Geigeria fillifolia, Rosenia humilis, Nenax microphylla,
Pentzia incana, Lycium horridum, Tallinum caffrum, Hertia pallens Lotononis laxa, Conyza
bonariensis, Wahlenbergia nodosa and Chrysocoma ciliata.
Several specimens of small trees have become established on the plains. Although these are
not natural to the species composition and vegetation structure of the plains, they have
established due to previous kimberlite rubble weathering done by miners. These tree species
include Diospyros lycioides and Searsia pyroides.
The bulbous species Brunsvigia radulosa and Ammocharis coranica are rare on the plains. They
are widespread but are protected in the Free State Province and listed as being of Least
Concern under the National Red List. If mining activities do not occur on the plains, areas in
good condition the impact on these species are anticipated to remain low.
4.4.

Present and future land use

As previously stated, the Operational Footprint consisting of the portion to the west of the R704
leading into Jagersfontein from the intersection at the R706 of the Remainder is mainly used for
industrial purposes, of which the removal and reprocessing of the surface tailings dumps is the
main land use. Due to the nature of the activities and land use, the property is secured; and
access is not allowed without approval. The processing plant, FTSF, staff housing and eastern
surface tailings dumps are located on this portion of the Remainder.
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Portion 16 of Jagersfontein is mainly used for activities associated with the Tailings Operation,
which includes the removal of surface tailings from the surface and transporting it to the
processing plant. However, the western and northern portions of Portion 16 is vacant land and
used for cattle and sheep grazing. Game is also present on this portion of the property, roaming
especially in the vacant areas.
Portion 15 contains the open pit and other land use is limited to water abstraction from the
Shaft and removal of surface tailings to be processed in the processing plant.
As was indicated previously, the Tailings Operation is regarded as a rehabilitation project,
whereby surface tailings are removed from the land; processed in the plant; and returned to
the FTSF as coarse and fine tailings. This activity creates areas which have previously been
disturbed by surface tailings, which will have a higher potential for animal grazing and
agricultural activities in large. The landscape will change to such an extent that the surface will
be cleaned of tailings, which will either be deposited inside the FTSF or the pit (if licensed).
The Remainder of Jagersfontein 14 is owned by the Kopanong Local Municipality (KLM) and
will be returned to them upon completion of the removal of the tailings dumps and
rehabilitation of the land. It is expected that the land will be used for communal grazing and
agriculture.
4.5.

Archaeology and Paleontology

4.5.1.

Paleontology

According to Dr. L. Rossouw in 2013 (Exemption of a Phase 1 Palaeontological Impact
Assessment for a proposed pipeline on subdivision 16 & Remain Extent of the farm Jagersfontein
no. 14, Kopanong Local Municipality, Free State Province) “Bedrock geology along the
proposed route is characterized by argillaceous rocks of the Tierberg Formation. The Formation
represents the uppermost unit of the Ecca Group (Karoo Supergroup) and primarily comprises
well-laminated, dark shales with abundant carbonate concretions, interbedded by siltstones
and fine-grained sandstones. Fish scales and sponge spicules have previously been found in
some of the carbonate concretions and trace fossils commonly occur throughout the
sequence, but terrestrial vertebrates and plant remains are generally absent from the Tierberg
Formation. Geologically recent sediments overlying the Tierberg Formation are made of
Quaternary-aged channel fills and sheetwash deposits, including unconsolidated wind-blown
sands and limited alluvium from the nearby Prosesspruit. Overbank deposits and alluvial
terraces of large river courses, such as the nearby Riet River have previously yielded numerous
Quaternary vertebrate fossil remains. Unfortunately, vertebrate fossils are usually not wellpreserved in shallow alluvial deposits along small river courses and stream beds in this region”.
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Figure 15: PaleoSensitivity map and legend of the Jagersfontein area (SAHRA, 2012)
S. Gaigher (2019, Phase 1 Heritage Impact Assessment Report Desktop and Field Based
Heritage Impact Assessment for the Prospecting Rights Application for Portion 1 and 16 of the
Farm Jagersfontein 14, Ghariep District, Free State Province) indicated that a large portion of
the Operational Footprint is underlain by the same formation as the study by Dr. L. Rossouw in
2013 and therefore falls within the same sensitivity zone (i.e., High).
Furthermore, it can be derived from the PaleoSensitivity map that certain areas of the
Operational Footprint are indicated as “White/Clear” where the sensitivity is unknown. Activities
which may have an impact on paleontological artefacts may therefore require a desktop
study as a minimum.
4.5.2.

Archaeology and history
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The first diamonds were discovered on the farm Jagersfontein in November 1868. The farm
belonged to the widowed Mrs Visser and was situated in the District of Fauresmith in the Orange
Free State. Because diamonds were known only to be found in alluvial deposits up to that point,
the finds at Jagersfontein remained unnoticed, except amongst those in the immediate
neighbourhood. The alluvial finds on the banks of the Orange River therefore enjoyed far more
attention. Jagersfontein was the first so-called “dry mine” to be discovered.
For a monthly licence fee of £2, family and neighbours were allowed to dig in allotted patches.
Although progress was slow and finds few and far between, the digging population grew to
such a degree that the Government found it necessary to proclaim the farm as a Public
Diggings in 1871. Mr. Charles Hutton of the nearby town Fauresmith was appointed as the first
Inspector. Wonderful finds on the Vaal River once again deferred attention from Jagersfontein,
as thousands swarmed there to try their luck at instant riches.
Subsequent discovery of diamonds at Du Toitspan, Bultfontein and Colesberg Kopje in
Kimberley, however, once again brought attention to Jagersfontein and the illusion of finding
diamonds in alluvial beds alone was finally dispelled. Primitive methods, scarcity of water and
lack of sufficient capital, however, made for little success at Jagersfontein during its early years
of existence (Gaigher, 2019).
Towards the end of 1878 the “Fauresmith Diamond Mining Company” was formed, with Mr. C
Bannau as manager. Their equipment used to extract diamonds from Kimberlite was primitive
and not very effective at this stage. “It was during that same year that the real pioneers arrived
in the form of experienced Australian gold miners. Among these, were the well-known Kerr
brothers (renowned for having tested and laid the real foundation of the mining industry at
Jagersfontein), William Miller, Thomas McCrea, Tom Dunn, Forster, Garrett Harrington and
Richard Smith. At this stage, the government appointed Mr J.W. Lotz as Inspector and steps
were taken to have the mine surveyed and chartered. The latter was done by Mr G.C. Brand
and the mine plan showed 1,244 claims, each 30 X 30 feet (9.144 X 9.144 meters). At the same
time the township was laid out. Although buildings shot up like mushrooms, it was mostly
constructed of sun-dried bricks and corrugated iron due to the uncertainty that existed as to
the profitability and therefore long-term probability of the mine. In 1879 Mr. M.G. Keyter took
up the position of Government Inspector, with the combined function of trialing petty offences.
A Management Committee was formed, with Mr. Keyter as Chairman (ex officio) and Mr. J.G.
Brink the Secretary. The Government offices was housed in the old farmstead situated
immediately west of the mine. An old blue-gum tree in front of the house served as “goal”. The
prisoners were detained by being handcuffed together, forming a ring around the tree and, in
this peculiar manner, served their time. In 1881 the new Government Offices (in the township)
was completed, and the farmhouse evacuated” (Gaigher, 2019).
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Given the history of the mining operations in the area, an extensive assessment and study was
conducted by L. Philip in 2009. The following table shows her findings of archaeological
artefacts.
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Table 2: Table showing archaeological artefacts (Philip, 2009)
A Heritage Impact Assessment was also conducted in 2020/2021, which yielded, and in some
cases confirmed, the following artefacts:
ID

Structure

Latitude

Longitude

Significance

Author

JAG1

Old Mine Pit

-29.763698

25.419207

Local / Provincial Significance

P. Berkholst
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JAG2

Historic mine
structure

-29.763368

25.416068

Gen. Protected B - Medium Significance

P. Berkholst

JAG3A

Historic mine
structure

-29.76398

25.415155

Gen. Protected
Significance

A

-

High/Medium

P. Berkholst

JAG3B

Historic mine
structure

-29.763551

25.414986

Gen. Protected
Significance

A

-

High/Medium

JAG4A

Historic mine
structure

-29.765302

25.416773

Gen. Protected B - Medium Significance

P. Berkholst

JAG4B

Historic mine
structure

-29.765498

25.417141

Gen. Protected B - Medium Significance

P. Berkholst

JAG5

Historic mine
structure

-29.767037

25.418602

Gen. Protected
Significance

A

-

High/Medium

P. Berkholst

JAG5A

Historic mine
structure

-29.766257

25.417133

Gen. Protected
Significance

A

-

High/Medium

JAG5B

Historic mine
structure

-29.7672

25.419106

Gen. Protected
Significance

A

-

High/Medium

JAG6

Historic mine
structure

-29.767396

25.418994

Gen. Protected
Significance

A

-

High/Medium

JAG7A

Historic mine
structure

-29.766365

25.42042

Gen. Protected B - Medium Significance

P. Berkholst

JAG7B

Historic mine
structure

-29.76627

25.420423

Gen. Protected B - Medium Significance

P. Berkholst

JAG8

Historic mine
structure

-29.766326

25.420229

Gen. Protected B - Medium Significance

P. Berkholst

JAG9

Historic mine
structure

-29.766333

25.420064

Gen. Protected B - Medium Significance

P. Berkholst

JAG10A

Historic mine
structure

-29.766492

25.419222

Gen. Protected B - Medium Significance

P. Berkholst

JAG10B

Historic mine
structure

-29.76636

25.419147

Gen. Protected B - Medium Significance

P. Berkholst

JAG11

Historic mine
structure

-29.766745

25.419001

Gen. Protected
Significance

P. Berkholst

JAG12

Historic mine
structure

-29.761141

25.41681

Gen. Protected C - Low Significance

P. Berkholst

JAG13

Historic mine
structure

-29.761755

25.419364

Gen. Protected B - Medium Significance

P. Berkholst

JAG14

Historic
midden

-29.761322

25.419401

Gen. Protected B - Medium Significance

P. Berkholst

JAG15

Historic
structure

-29.766146

25.414911

Gen. Protected B - Medium Significance

P. Berkholst

A

-

EMP: Jagersfontein Developments (Pty) Ltd

High/Medium

P. Berkholst

P. Berkholst

P. Berkholst

P. Berkholst

43
JAG16

Historic mine
structure

-29.76741

25.420993

Gen. Protected B - Medium Significance

P. Berkholst

JAG17

Historic mine
dump

-29.762792

25.416499

Gen. Protected B - Medium Significance

P. Berkholst

JAG18

Historic mine
structure

-29.76475

25.422728

Gen. Protected B - Medium Significance

P. Berkholst

JAG19

Historic mine
structure

-29.764137

25.422924

Gen. Protected
Significance

A

-

High/Medium

P. Berkholst

JAG20

Historic mine
structure

-29.763765

25.422728

Gen. Protected
Significance

A

-

High/Medium

JAG21

Historic mine
structure

-29.764354

25.422556

Gen. Protected B - Medium Significance

P. Berkholst

JAG22

Historic
Depositing
floor

-29.761534

25.419659

Gen. Protected B - Medium Significance

P. Berkholst

JAG23

Historic mine
structure

-29.767114

25.415611

Gen. Protected C - Low Significance

P. Berkholst

JAG24

Historic mine
structure

-29.767827

25.419441

Gen. Protected B - Medium Significance

P. Berkholst

JAG25

Stone age
site

-29.76622

25.42167

Gen. Protected C - Low Significance

P. Berkholst

Table 3: Table showing archaeological artefacts / structures (Berkholst, 2021)
The above data was used to compile a map as below:
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Figure 16: Map of the heritage resources and artefacts at Jagersfontein
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4.6.

Demographics

The following section is derived from the 2020 Socio-economic Baseline Report for the
Jagersfontein Pit Backfilling and Rehabilitation Project, written by Mrs. Tandi Kolbe (i.e., SES
Consulting).
The Tailings Operation employs approximately 180 people, of which 110 representing 61.11% of
the entire labour force are residents residing in the communities of Jagersfontein. Local
employees from the communities of Jagersfontein are employed on fixed-term contracts and
comprise various positions from general workers to plant operators, and assistants. A fixed-term
contract is a contractual relationship between an employee and an employer that lasts for a
specified period. Generally, a fixed-term contract will automatically be deemed to be a
permanent contract, subject to the employer’s right to terminate the employment with
reasonable notice and for good reason.
A total of 16 women, representing 8.88% of the labour force, are employed by JD. Women are
primarily employed in security or office administration.
4.6.1.

Regional Socio-economic context

4.6.1.1. Free State Province
The Operational Footprint is located in the Free State Province of South Africa, which is
bordered by the Northern Cape, Eastern Cape, North West, Mpumalanga, KwaZulu-Natal and
Gauteng provinces, and Lesotho. The Free State is a rural province, comprising farmlands,
mountains, goldfields and widely dispersed rural towns and settlements.
Although the Free State is the third largest province, covering an area of 129 825km², it has the
second smallest population of 2 834 714 inhabitants, representing only 5.1% of the national
population.
Its capital is Bloemfontein, which is also South Africa’s judicial capital. Other important towns
include Welkom, Kroonstad, Sasolburg, and Bethlehem.
The economy is dominated by agriculture, mining, and manufacturing. Known as the
‘breadbasket’ of South Africa, about 90% of the Province is under cultivation for crop
production. It produces approximately 34% of the total maize production of South Africa, 37%
of wheat, 53% of sorghum, 33% of potatoes, 18% of red meat, 30% of groundnuts and 15% of
wool.
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It is the world’s fifth-largest gold producer and is also home to the giant synthetic-fuels
company, Sasol.
The Free State is divided into one metropolitan municipality (the Mangaung Metropolitan
Municipality); four district municipalities; and 18 local municipalities. (www.municipalities.co.za)
(T. Kolbe, 2020).
4.6.1.2. Xhariep District Municipality
According to T. Kolbe (2020), the Xhariep District Municipality has a dispersed population of 125
884 inhabitants (Statistics SA, 2016). It is a typically rural district, comprising three remote towns
and 20 smaller towns that provide the role of service centers for the local populations within
their catchment area.
The Xhariep District Municipality is the smallest district within the Free State and made up of
three local municipalities namely, the Letsemeng, Kopanong and Mohokare local
municiplaities.

Figure 17: Figure showing the Metropolitan-, District- and Local Municipalities of the Free State
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Jacobsdal, Koffiefontein, Garipedam, Trompsburg and Zastron constitute the main economic
centers within the District; and Jagersfontein and Fauresmith are identified as two of the 12
urban centers that serve the surrounding rural areas.
The population in the District is described as youthful, with children under the age of 15 making
up 30.76% of the population and those aged between 15 and 39 accounting for a further
40.48%.
The education statistics for the District Municipality show that 4.9% of the population have a
post school qualification; 31.9% have some high school education; and 71.4% have less than a
high school education.
According to the 2011 Census Data, 87.59% of the 43,366 households in the District live in formal
dwellings, 12% of household live in informal dwellings, and 0.41% live in traditional dwellings.
A total of 81.44% of households in the District have access to piped municipal water; and
18.56% of the population do not. The remaining 3.78% of households in the District source water
from water tanks and boreholes.
With regards to sanitation, most households have access to flushing toilets (81%). A total of 7%
use pit latrines; 6% have no toilet facilities; and 6% use other toilet facilities.
According to Statistics South Africa (2012), 92.59% of the households in the District have access
to electricity; and only 7.41% of households do not use electricity for cooking or lighting.
Land use is primarily agricultural, and approximately 75% of the District land is used for livestock
farming, especially sheep and cattle for wool and meat, respectively.
The employment statistics for the District Municipality show that 36% of the working population
are employed. Of those unemployed, 13% are classified as unemployed; 43% are not
economically active; and 8% are discouraged work-seekers.
In the District 46.03% of households live below the poverty line and rely predominately on social
grants. (Xhariep District Municipality IDP, 2017/18).
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Figure 18: Employment statistics for the Xhariep District Municipality (Kolbe, 2020)

4.6.1.3. Kopanong Local Municipality
KLM is the largest local municipality of the four local municipalities in the Xhariep District. It
covers a total land area of 15,645 km2, and comprises eight wards, and nine towns, including
Gariep Dam, Springfontein, Bethulie, Jagersfontein, Phillipolis, Fauresmith and Reddersburg, of
which, Trompsburg is the main economic center.
KLM is governed by a Council, comprising sixteen council members. Eight council members are
allocated to Ward Councilors elected by the Wards they represent, and the remaining seven
seats are awarded to political parties in proportion to the number of votes received.
The total population of KLM is 49,999 inhabitants, comprising 24,812 males and 25,188 females.
Children under the age of 19 make up 38.63% of the population and those aged between 20
and 39 accounts for 31.21%. This is lower than the District Municipality, where those aged
between 20 and 39 make up 40.48% of the population (KLM IDP, 2017/22).
Some 37.9% of the population speak Sotho in the KLM. This is closely followed by Afrikaans,
which is spoken by 34.8% of the population and 20.6% speak Xhosa. Other languages spoken
include Tswana and English.
The racial composition of the population comprises 71.5% Black Africans, 18.2% Coloured, 9.4%
White and Indian 0.4%.
The education statistics for KLM show that 13.4% of the population aged 20 or more received
no schooling, and 29.2% of the adult population are illiterate. Less than 10% of the population
in KLM have received some high school education; and a majority (70% of the population)
have less than a high school education.
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Figure 19: Education statistics for the Kopanong Local Municipality (Kolbe, 2020)
According to the KLM IDP (2017/22), a total of 99% of households have access to piped
municipal water, and 99.9% to flushing toilets, which is higher than the number of households in
the District Municipality with access to piped water (81.44%) and flushing toilets (81%).
Across the municipality 92.6% of households make use of electricity as a form of lighting, 0.1%
use gas, 0.7% paraffin, 5.8% candles, 0.6% solar and 0.2% do not have access. The use of other
forms of lighting except electricity is predominant in informal dwellings and “RDP” houses build
without electricity supply.
The HIV/AIDS prevalence in KLM is 2.9%.
The economy in KLM is dominated by agriculture, which according to the KLM IDP (2014/15)
employs almost a third of the working population, and accounts for 38% of the Gross
Geographic Product, followed by general government services (23%), finance (13.3%), and
trade (10.2%).
According to the KLM IDP (2017/22), there is tourism potential in the towns of Gariep Dam,
Bethulie, Philippolis, Jagersfontein and Fauresmith, which would create the potential for job
opportunities in the tourism sector.
The employment statistics for the KLM show that 36% of the working population (between the
ages of 15 and 64) are employed, 13% are unemployed, 7% are discouraged work seekers,
and 44% are economically not active, which are very similar to the employment statistics for
the District.
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Figure 20: Employment statistics for the Kopanong Local Municipality (Kolbe, 2020)
According to the KLM IDP (2014/15), the rate for people living in poverty in KLM is approximately
40.2%. Support provided to poverty-stricken communities includes administration of social
grants and job creation through the Extended Public Works Programme, which in 2017 and
2018 created more than 250 jobs.
The KLM IDP (2017/22) identifies the following service delivery priorities:
•

Basic service delivery;

•

Financial viability;

•

Good governance;

•

Local economic development; and

•

Public participation.

In addition, the KLM IDP (2017/22) identifies the following development challenges facing KLM:
•

Water losses;

•

Non-payment of services;

•

Sewage spillages;

•

Potholes;

•

Incomplete housing projects;
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•

Refuse removal

•

Land invasions;

•

Irregular expenditure; and

•

Ageing infrastructure.

4.6.2.

Local Socio-Economic Baseline

Is should be considered that the information in this section is derived from the household survey
conducted by SES Consulting in 2019 during which 69 households were interviewed in the
communities of Itumeleng (40 households), Jagersfontein Town (20) and Charlesville (9).
4.6.2.1. Population
Estimate figures from Key Informant Interviews show that there are approximately 13 182 people
residing in the Jagersfontein / Fauresmith area with an average of 4.2 persons per household,
which is higher than the KLM average of 2.7 persons per household.
Community

Estimate Households

Estimate Population

Number of surveyed
households

Fauresmith

1 264

5 056

0

Itumeleng

1 186

5 930

40

Jagersfontein Town

371

1 484

20

Charlesville

178

712

9

Total

3 147

13 182

69

Table 4: Estimated population of communities in the Jagersfontein/Fauresmith area (Kolbe, 2020)
Amongst the surveyed households, 29% of the population are under the age of 19, which is
lower than the KLM, where 38.63% of the population is below the age of 19. Of the households
surveyed, 33% of the household members are between the ages of 20 and 39, while very few
household members are between 66 and 75 years. This is similar to the KLM, where those aged
between 20 and 39 accounts for 31.21% of the population, which is lower than the District
Municipality where those aged between 20 and 39 make up 40.48%. These results demonstrate
that the majority (71%) of the people residing in the Jagersfontein area fall within the
economically active population (defined as the number of people that are able and willing to
work from the age of 15 up to and including 64 years).
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Figure 21: Age of surveyed household members (Kolbe, 2020)

Unlike the District and Local Municipalities, the surveyed households in the communities of
Jagersfontein comprise more males than females. Approximately 54% of the surveyed
population are male, while women constitute approximately 46% of the surveyed population.
This is possibly due to more male jobseekers moving to the area in search of employment
opportunities.

Figure 22: Gender of surveyed household members (Kolbe, 2020)
In the communities of Jagersfontein, 72% of the working population are either unemployed;
discouraged jobseekers; or economically inactive, which is higher than the KLM unemployment
rate of 64%.
In Jagersfontein the unemployment rate is 64.52%; in Itumeleng it is 68.12%; and in Charlesville
the unemployment rate is extremely high at 88.89%. This demonstrates that a higher
percentage of the economically active population in Jagersfontein are employed in

EMP: Jagersfontein Developments (Pty) Ltd

53
comparison to Itumeleng and Charlesville; and that possibly Charlesville is the poorest
community in the area. This would however require further analysis, given that only nine
households in Charlesville were surveyed; and possibly these randomly selected households
are not a representative sample of the area.
Of the economically active population that is employed, 58% are formally employed, and
some 42% are informally employed.
Amongst surveyed households, the Government is the largest employer, employing some 45%
of the surveyed wage earners. Another significant employer is privately owned business (38%);
and very few household members in the survey indicated that they are employed by JD.
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5

Environmental Impact identification, mitigation, and
management

From the preceding sections of this report, the activities were identified and discussed and the
following aspects which may lead to environmental impacts were derived from the activities
associated with the Tailings Operation:
•

Air emissions;

•

Clean and dirty water usage;

•

Waste-, solid and/or wastewater storage and discharge;

•

Working inside and within the flood lines of watercourses;

•

Waste generation, storage and/or disposal;

•

Electricity or energy use;

•

Storage and/or use of potentially hazardous chemicals or substances;

•

Spillage of potentially hazardous substances; and

•

Clearance of vegetation.

The following section indicates the environmental impacts associated with all activities and
aspects and proposed measures to mitigate and manage impacts which may occur because
of the activities and aspects.
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Table 5: Table showing the activities, aspects, impacts and mitigation of the tailings operations at Jagersfontein
Activity

Area(s) of interest /
concern

Aspects

Possible Impact(s)

Mitigation and management of
impacts

Monitoring,
frequency

reporting

and

Performance indicator(s)

Responsible person(s)

OPERATIONAL PHASE
Gathering
• All surface dumps.
and
• Surface
water
temporarily
features.
stockpiling
tailings
on
tailings
dumps (“TDs”)
using dozers.

• Clearance
vegetation,

of

• Loosening
material,

of

• Spillage
potentially
hazardous
substances,

of

• Loss
vegetation
habitat,

of
and

• Loss of topsoil,
• Erosion
emanating from
loose
material
stockpiled,

• Spillage
of
sewage in the
environment,

• Pollution of soil,
surface and/or
groundwater,

• Air emissions,

• Air pollution (CO2
and
dust
emissions).

• Working
inside
watercourses,
• Working
heritage
artefacts.

near

• Alteration
and
loss
of
watercourses,
• Contamination
of surface water,
• Loss
of
archaeological
artefacts.

• Design and maintain operational
areas to be as small as is
reasonably practicable,
• Clearly demarcate the footprints
of all TDs and operational areas
and do not exceed the footprint
of the TDs and operational areas,
• Identify topsoil below TDs and
leave in-situ. Do not remove
topsoil for processing or any other
purposes,
• Tailings material dozed together
on dumps not to exceed 2m in
height and form steep slopes,
• All TDs to have the necessary
berms and trenches, to prevent
siltation and contamination of
downstream watercourses,
• Areas of concern where surface
tailings have been removed to
be reseeded during the next
rainy season, to ensure revegetation,
• Regular servicing and repairs of
vehicles,
equipment,
and
machinery on TDs, to prevent
leakage,
• All machinery and vehicles
equipped with drip trays, to
collect unforeseen spills,
• Clean spills regularly by removing
spilled
material
and
contaminated soil and disposing
thereof inside the contaminated
soil bin on site,
• All operational areas to be
supplied with appropriate toilet
facilities
(i.e.,
temporary
chemical toilets) nearby, to be
used by employees,
• Monitoring
conditions

• Visually assess the depth of
tailings to be removed before
topsoil is reached prior to
operations on each TD,
• Prior to operations on each
TD, measure and mark the
depth
of
tailings
on
operational TDs, to avoid
removal
and/or
further
disturbance of topsoil,
• Visually assess the footprints
and footprint beacons of TDs
and operational areas prior to
commencement on specific
TDs and weekly thereafter,
• Visually assess stockpiles for
erosion daily during the rainy
season,
• Dust fallout monitoring to be
continued and reports to be
filed, as per the Dust Fallout
Management Plan, monthly.
Dust emissions to be visually
monitored
during
windy
conditions,
• Monitor and assess the upand downstream quality of all
surface water in water
resources near TDs during
operations
monthly
(if
possible),
• Maintain and implement the
Surface and Groundwater
Monitoring Programme (GHT,
2020) and report quarterly to
the DWS throughout the
lifetime of the Operations.

environmental
and
ceasing
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• No loss of topsoil,

Environmental Manager

• No disturbance on areas
outside the TDs’ footprints or
loss of vegetation,
• No visible erosion on TDs,
• No complaints of dust
emissions
from
the
neighbouring landowners /
land users,
• Dust fallout results below the
specified limits, as per the
National
Dust
Control
Regulations of 2013 (GN. R.
827) under the NEM: AQA
(“NEM:AQA
Dust
Regulations”),
• Stable water quality inside
watercourses,
• No
spills
recorded
operational areas,

on

• Incident reports and proof of
reporting of incidents to DWS
available on site,
• No
heritage
artefacts
damaged
or
lost
on
operational areas,
• No changes to the drainage
patterns and/or physical
characteristics of nearby
surface watercourses.
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Activity

Area(s) of interest /
concern

Aspects

Possible Impact(s)

Mitigation and management of
impacts

Monitoring,
frequency

reporting

and

Performance indicator(s)

Responsible person(s)

operations in specific areas /
dumps during windy conditions,
especially when wind is towards
the Jagersfontein Town,
• Maintaining the TDs in a “moist”
condition, to lower emissions of
dust in windy conditions.
• Clearly demarcate all sensitive
areas, watercourses and 1:100year flood lines and buffers and
conduct all operations outside
the buffers.
• Clearly
demarcate
all
archaeological
and
paleontological
artefacts
identified by L. Philip and P.
Birkholtz and maintain safe
distances from artefacts.
Loading and
hauling
of
tailings
to
plant and/or
conveyor
feeders

Roads

• Clearance
vegetation,

of

• Spillage
potentially
hazardous
substances,

of

• Air emissions,
• Crossing
and
travelling inside,
over
and
alongside
watercourses,

• Loss
of
vegetation and
habitat,
• Loss of topsoil,
• Impeding
blockage
surface
drainage,

and
of

• Demarcate and monitor the
road widths,

• Monitor the widths of roads
monthly,

• Use of existing roads for haulage
of material,

• Demarcate all drainage lines
and watercourses at roads
crossings with beacons and
inspect levels prior to each
rainy season,

• No widening of existing roads,
• Watercourses to be avoided, as
far as practically possible,

• Air pollution dust emissions.

• Drainage lines should remain
free draining and not be
impeded by roads,

• Soil
compaction,

• Contamination
of surface water
due to siltation
and/or leakage.

• Culverts and/or drainage pipes
to be installed to drain at least a
1:50 year flood event,

• Damaging
heritage
artefacts.

• Loss or damage
to
heritage
artefacts.

• Sides of roads to be stabilised
without steep slopes, to prevent
erosion
and
siltation
of
watercourses,
• Clean spills by removing spilled
material and contaminated soil
and disposing thereof inside the
contaminated soil bin on site,
• Implement the necessary dust
suppression measures through
watering
or
repair
and
maintenance to reduce dust
emissions from roads,

• Inspect
and
clean
all
drainage culverts and pipes
prior to every rainy season,
• Inspect the condition of all
roads weekly and repair,
where necessary,
• Dust fallout monitoring to be
continued and reports to be
filed, as per the Dust Fallout
Management Plan, monthly.
Dust emissions to be visually
monitored during windy
conditions,
• Maintain and implement the
Surface and Groundwater
Monitoring
Programme
(GHT, 2020) and report
quarterly throughout the
lifetime of the Operations.

• Clearly demarcate all sensitive
areas, watercourses and 1:100
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• Maintained road width,
• No loss of topsoil,
• No erosion from roads
and/or sides of roads,
• No disturbance on areas
located adjacent to roads
(i.e.,
surrounding
environment),
• No complaints of dust
emissions
from
the
neighbouring landowners /
land users,
• Dust fallout results below the
specified limits as per the
NEM:AQA Dust Regulations,
• Stable water quality inside
watercourses,
• No spills recorded on roads,
• Incident reports available
on site,
• No
heritage
artefacts
damaged
or
lost
on
operational areas,
• No changes to the drainage
patterns and/or physical
characteristics of nearby
surface watercourses.

Environmental Manager
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Activity

Area(s) of interest /
concern

Aspects

Possible Impact(s)

Mitigation and management of
impacts

Monitoring,
frequency

reporting

and

Performance indicator(s)

Responsible person(s)

year flood lines and buffers and
conduct all operations outside
the buffers,
• Clearly
demarcate
all
archaeological
and
paleontological
artefacts
identified by L. Philip and P.
Berkholst and maintain safe
distances from artefacts,
• Limit vehicle movement by using
established conveyors to reduce
dust.
Processing of
material in the
processing
plant
and
discharge into
FTSF

• Processing plant,
• Water resources,
• FTSF.

• Spillage
potentially
hazardous
substances,

of

• Air emissions,
• Water
abstraction/use,
• Discharge
of
waste
and
water
containing
waste.

• Soil,
surface,
and
groundwater
pollution,

• Clean spills by removing spilled
material and contaminated soil
and disposing thereof inside the
contaminated soil bin on site,

• Dust fallout monitoring to be
continued and reports to be
filed, as per the Dust Fallout
Management Plan, monthly,

• No complaints of dust
emissions and noise levels
from
the
neighbouring
landowners / land users,

• Air pollution dust emissions,

• Implement the necessary dust
suppression measures, to reduce
dust emissions from plant.

• Dust emissions to be visually
monitored during windy
conditions,

• Dust fallout results below the
specified limits,

• Service,
repair,
and
maintenance of plant to reduce
noise,

• Daily visual inspection of
plant area for spills,

• Depletion
of
water resources
and
loss
of
water,
• Excessive noise,
• Safety risks,
• Loss
of
vegetation and
land.

• Determine the safe sustainable
yield of all water resources prior
to use,
• Monitor, maintain, repair, and
expand/establish
(where
necessary) the surface and
groundwater
monitoring
infrastructure and network to
ensure results can be obtained
and are accurate during
monitoring,
• Ensure that all monitoring points
of the network are accessible,
• All
groundwater
monitoring
boreholes to be purged at least
annually, to measure recharge.
Purging should be conducted
according to the necessary
regulations and at least include
the abstraction of 3 times the
volume of the column being
purged,
• Record and maintain the
abstraction volumes below the

• Maintain and implement the
Surface and Groundwater
Monitoring
Programme
(GHT,
2020)
quarterly
throughout the lifetime of the
Operations,
• Monitoring of Shaft- and
dam levels monthly and
boreholes on a quarterly
basis,
• Monitor and log the volumes
of water abstracted from all
resources on at least a
weekly basis,
• Annual purging should be
logged. The log should
indicate
the
volume
abstracted; area where
water was discharged or
reused; and the recovery
rate of the aquifer,
• Compile a water balance
and submit to the DWS
monthly,
• Weekly monitoring of all
pumps and pipes associated
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• Noise levels below the limits
of the Regulations under the
Occupational Health and
Safety Act, 1993 (Act No. 85
of 1993),
• Water
volumes
remain
below sustainable yield of all
resources,
• Stability of water levels of all
groundwater resources and
monitoring boreholes and
Shaft,
• No spills recorded,
• Incident reports available
on site,
• Stable wetland conditions
and no degradation of
wetlands,
• Stable and safe conditions
on FTSF,
• Sufficient
drainage
of
stormwater
runoff
and
seepage from FTSF in
trenches and sumps,
• Compliance to conditions
of WUL, other licences and
authorisations and specialist
reports and designs,

• Environmental
Manager,
• Health and
Manager,

Safety

• Plant Manager,
• Operations Manager.
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Activity

Area(s) of interest /
concern

Aspects

Possible Impact(s)

Mitigation and management of
impacts
determined sustainable yield of
all water resources,

Monitoring,
frequency
with the
system,

reporting

FTSF

and

drainage

• Monitor the levels of all
monitoring
boreholes
and
surface dams,

• Daily visual inspection of
trenches and sumps around
the FTSF,

• Investigate, implement, and
maintain all measures, required
to reduce water use in the plant
and recover and reuse water,

• Pre-and
post-rain
event
inspections on FTSF drainage
and walls,

• Maintain
cut-off
toe-drains,
trenches and sumps in a clean,
good working condition, to
constantly dewater the system
and prevent the discharge of
wastewater into downstream
watercourses and wetlands,
• Monitoring, maintenance and
immediate repair of pumps and
pipes associated with the FTSF
trenches and sumps, to ensure a
good working condition and
functioning. The FTSF runoff and
seepage drainage system must
be able to accommodate at
least a 1:50 year flood event,
• Implement
all
management
designed
by
engineers,

stormwater
measures
appointed

• Implement all closure measures
as designed by engineers and
approved by DWS,
• Maintain FTSF bench drains in a
clean, good working condition,
to prevent ponding of water on
the FTSF’s walls and benches;
• Maintain a 0.8m freeboard
below the FTSF wall crest
(measured from the lowest point
of the overall wall crest),
• Compilation
and
implementation of Code of
Practise
and
Standard
Operational Procedures and
Emergency for the FTSF, in
accordance with appropriate
best practice standards.

• Monitor the
annually,

noise

levels

• Conduct biomonitoring of
the wetland system in the dry
and wet months (i.e., biannually),
• Quarterly
inspection,
assessment, and reporting of
the FSTF’s stability and
drainage and discharge
volumes into the FTSF by
appointed engineer,
• Daily visual inspection of
beacons and delineation of
the FTSF’s footprint by staff
and quarterly inspection and
confirmation of beacons
and footprint by engineer,
• Conduct annual audits on
the
compliance
to
conditions of the WUL and
other licences,
• Update all relevant project
reports,
including
the
IWWMP,
Rehabilitation
Strategy
and
Implementation Programme
(“RSIP”), EMP, stormwater
management plans and
designs and layout plans to:
amend
the
mitigation
measures;
indicate
relevance of measures to
the Operations; and report
on progress of rehabilitation.
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Performance indicator(s)

• No increase of the FTSF’s
footprint.

Responsible person(s)
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Activity

Area(s) of interest /
concern

Aspects

Possible Impact(s)

Mitigation and management of
impacts

Monitoring,
frequency

reporting

and

Performance indicator(s)

Responsible person(s)

• Implement and maintain all the
WUL’s conditions and/or other
licenses,
certificates
and
authorisations by authorities
relating to the FTSF.
• The FTSF’s footprint should be
delineated;
and
beacons
placed around it, to demarcate
the footprint,
• Deposition of tailings into the
FTSF must only occur towards the
inside of it. No material to be
deposited toward the outside of
the FSTF in a manner which will
increase its footprint.
• Construction of civil engineers
designed PCDs after approval
by DWS.
Vehicle,
machinery
and
equipment
maintenance
and
repair
and refuelling

• Workshop,
• Parking areas and
salvage yard,
• Diesel
refuelling
area and storage
tank,

• Spillage
potentially
hazardous
substances,

of

• Waste
generation,
storage,
and
disposal,
• Wasteand
wastewater
discharge,
including
sewage.

• Soil, surface-, and
groundwater
pollution,
• Excessive noise,
• Safety risks,
• Littering.

• All
scheduled
repairs
and
maintenance to be done on the
concrete
surface
at
the
workshop,
• Unscheduled, in-field breakdown
repairs to be done using drip trays
and drums, to collect hazardous
substances and prevent spillages
and contamination,
• All
spills
of
petrochemical
products
and
hazardous
substances to be cleaned
immediately and contaminated
soil to be stored inside a
dedicated bin, for removal by a
contractor,
• Stormwater drainage system, at
the workshop to be maintained in
clean working condition, to
ensure efficacy,

• Daily visual inspection of
workshop and repair areas,

• No spills left unattended
and/or recorded on site,

• Daily visual inspection of
hazardous substance storage
tanks and areas,

• No records of sewage
overflows
into
the
surrounding environment,

• Daily and pre- and postinspection of oil separator
and stormwater system at
workshop,

• All registers and proof of
waste disposal available on
site,

• Keep records of all dangerous
goods
stored
through
material data sheets (“MDS”),
• Keep record of disposal of all
waste material,
• Daily inspection of septic
tanks (if necessary), to
confirm levels to prevent
overflow.

• Oil separators to be maintained
in good working condition,
• Hazardous waste material (i.e.,
oil,
oil
rags,
grease,
contaminated soil, etc.) to be
stored inside drums, bins and
tanks inside bunded areas,
consisting of an impermeable
floor with sides which can contain
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• Sufficient capacity
waste storage bins.

inside

• Workshop manager,
• Environmental
Manager.
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Activity

Area(s) of interest /
concern

Aspects

Possible Impact(s)

Mitigation and management of
impacts

Monitoring,
frequency

reporting

and

Performance indicator(s)

at least 110% of the volume of the
substance stored inside,
• Hazardous waste material to be
removed by registered service
providers
(i.e.,
OilKol
and
EnviroServ),
• Bins to be placed on site for the
disposal of general waste, which
must be disposed of at a licensed
waste disposal facility in the area,
• Recyclable waste to be stored at
a dedicated area and sold.
Receipts of waste sold to be kept
on site,
• Diesel to be stored in a diesel
storage tank inside a bund. All
conditions and measures as per
the EMP compiled for the storage
of diesel during the BAR process
in 2014 to be implemented and
complied with,
• Spills from the refuelling of
vehicles
to
be
cleaned
immediately,
• Toilet and ablution facilities to be
provided for employees and the
regular
maintenance
and
management
of
facilities.
Sewage septic tanks to be
emptied into municipal system
and not allowed to overflow,
• Refrain from activities which
causes excessive noise levels,
especially at night.
Administrative
duties
and
residential
activities.

• Workshop,
• Offices,
• Housing
and
accommodations.

• Spillage
potentially
hazardous
substances,

of

• Waste
generation,
storage,
and
disposal,
• Wasteand
wastewater
discharge,
including
sewage.

• Soil, surface-, and
groundwater
pollution,
• Littering.

• Bins to be placed on site for the
disposal of general waste.
General waste to be disposed of
at a licensed waste disposal
facility in the area,

• Keep record of all waste
generated and disposed of.

• Toilet and ablution facilities to be
provided for employees and the
regular
maintenance
and
management
of
facilities.
Sewage
septic
tanks
not
connected to municipal services
network to be emptied into
municipal
system and not
allowed to overflow.

EMP: Jagersfontein Developments (Pty) Ltd

• No littering on site,
• Sufficient general waste bins
on site,
• Logs of sewage disposal to
be kept on site,
• Logs and registers of general
waste disposal to be kept on
site.

Responsible person(s)
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Activity

Area(s) of interest /
concern

Aspects

Possible Impact(s)

Mitigation and management of
impacts

Monitoring,
frequency

reporting

and

Performance indicator(s)

Responsible person(s)

REHABILITATION PHASE
TDs
Infrastructure:

• Surface
features,

water

Clearance
and removing
of
infrastructure
(i.e., feeders,
conveyors,
roads,
culverts and
drainage
structures,
electrical
cables, and
transformers)
from TDs and
areas
between TDs.

• Groundwater,
• Surface TDs.

• Spillage
potentially
hazardous
substances,

of

• Loss
vegetation
habitat,

of
and

• Loss of topsoil,

• Waste
generation,
storage,
and
disposal,
• Wasteand
wastewater
discharge,
including
sewage,

• Impeding
blockage
surface
drainage,

and
of

• Only areas surrounding structures
and
infrastructure
to
be
impacted during removal. No
natural
vegetation
to
be
disturbed during these activities,
• No topsoil will be removed from
site
during
removal
of
infrastructure and structures.

• Soil compaction,

• Roads will be rehabilitated as per
the Rehabilitation Plan compiled
by
DPR
Ecologists
(“DPR
Rehabilitation
Plan”).
Tailings/material used for road
construction will be removed to
the level of the streambed and
natural soil to allow drainage of
water. The streambed will be
stabilised to reduce the potential
for siltation of downstream
resources from occurring. Roads
may not cause ponding of water
in any area after rehabilitation.

• Moving
heritage
artefacts.

• Implement the necessary dust
suppression measures, to reduce
dust emissions.

• Clearance
vegetation,

of

• Air emissions,
• Crossing inside
and
over
watercourses,

• Air pollution - dust
emissions.
• Contamination
of surface water
due to siltation
and/or leakage.
• Loss or damage
to
heritage
artefacts.

near

• Daily visual inspections of
rehabilitation areas.
• Monthly
compliance
monitoring and reporting of
findings.
• Annual update of RSIP.

• No structures, infrastructure,
stockpiles, or other materials
present on rehabilitated
areas.

Operational manager

• No disturbance to the
surrounding environment.
• No
steep
slopes
unnecessary
voids
rehabilitated areas.

or
on

• Stable water quality of both
surface- and groundwater
resources downstream of
rehabilitated areas.
• No
spills
of
potentially
hazardous substances on
rehabilitated areas.
• No ponding of surface water
after rain events.
• No siltation of watercourses.
• No damage or loss to
archaeological artefacts.
• Regrowth of vegetation over
rehabilitated areas.

• All spills of potentially hazardous
substances to be removed with
contaminated soil.

• No compacted surfaces
over rehabilitated areas.

• Stationary vehicles to be issued
with drip trays to be placed
underneath the vehicle or
machine.
• All infrastructure, scrap and
waste materials to be removed
from
all
areas
during
rehabilitation.
• Clearly
demarcate
all
archaeological
and
paleontological
artefacts
identified by L. Philip and P.
Birkholtz and maintain safe
distances from artefacts.
Processing
plant
area
Infrastructure

• Processing plant,

• Spillage
potentially
hazardous
substances,

of

• Loss
vegetation
habitat,

of
and

• An inventory list must be agreed
on between the landowner and
JD of structures and infrastructure
to remain on site prior to

• Daily visual inspections by
ECO.
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• No structures or infrastructure
remaining on site other than
what is agreed between
landowner and JD.

Operational manager
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Activity

Area(s) of interest /
concern

Aspects

Possible Impact(s)

Clearance
and removing
of
all
infrastructure
and structures
(i.e., offices,
workshops,
storage tanks,
processing
plant,
including
feeders,
screens,
conveyors,
roads,
culverts and
drainage
structures,
electrical
cables
and
transformers)
from
the
processing
plant area.

• Process
water
dam
and
Swanepoel Dam,

• Waste
generation,
storage,
and
disposal,

• Loss of topsoil,

• Administrative
and office area,
• Workshop,
• Diesel
areas,

storage

• Housing area.

• Wasteand
wastewater
discharge,
including
sewage,
• Clearance
vegetation,

of

• Air emissions,
• Crossing inside
and
over
watercourses,
• Soil compaction,
• Moving
heritage
artefacts.

near

• Impeding
blockage
surface
drainage,

and
of

• Air pollution –
dust emissions.
• Contamination
of surface water
due to siltation
and/or leakage.
• Groundwater
pollution
with
sewage
from
septic tanks.
• Surface
and
groundwater
contamination
through spillage
of
potentially
hazardous
substances.
• Loss or damage
to
heritage
artefacts.

Mitigation and management of
impacts
rehabilitation of the site. This
agreement must be in line with
the end land-use.
• Clearly
demarcate
all
archaeological
and
paleontological
artefacts
identified by L. Philip and P.
Birkholtz and maintain safe
distances from artefacts.
• No structures included in the
Heritage Reports by L. Philip and
P. Birkholtz will be damaged or
demolished in any way.
• All
heritage
artefacts
and
structures that have been
damaged to be repaired, as per
specialist recommendations.

Monitoring,
frequency

reporting

and

• Monthly internal compliance
monitoring reports.
• Bi-annual biomonitoring.
• Quarterly
water
monitoring.

quality

• Annual review and update of
RSIP.
• Monthly
dust
fallout
monitoring to remain until
after final closure of site.
• 2-3 years aftercare and
maintenance monitoring by
independent consultant or
specialists.

• All structures and infrastructure
associated with the plant,
workshop and housing area(s)
which were erected by JD prior
to or during the Tailings Operation
(i.e., after 2010) and as agreed
upon by the landowner must be
decommissioned,
demolished,
and removed from site.
• All waste materials including
tailings and materials on the site
will be removed from site after
structures and infrastructure are
removed.
• All hazardous material storage
areas and workshop floors made
from concrete (i.e., sumps, oil
separators, bunds storing oil, and
diesel tanks) will be demolished
and disposed of as hazardous
waste. All other contaminated
hazardous waste products will be
stored and disposed of as
hazardous waste.
• All septic tanks to be emptied
using a bowser truck. Concrete
septic tanks to be demolished
and disposed of as hazardous
waste. JoJo and other plastic
septic tanks to be removed from
site with all pipes and fittings
associated
with
it.
Any
contaminated soil surrounding
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Performance indicator(s)

• No damage to any heritage
artefacts and the repair and
reinstating
of
damaged
structures where necessary.
• No ponding of surface water.
All surface water to be free
draining.
• Stable or improved water
quality in groundwater and
downstream surface water
resources.
• No material stockpiles or any
other materials left on site.
• No waste material left on site.
• All
disposal
slips
and
certificates of all waste
materials available on site.
• No compacted areas on the
rehabilitated site.
• Dust fallout results below the
specified limits as per the
NEM:AQA Dust Regulations,
• The
re-establishment
of
natural vegetation over the
rehabilitated area.
• No steep slopes present on
the rehabilitated area.
• No erosion.

Responsible person(s)

63
Activity

Area(s) of interest /
concern

Aspects

Possible Impact(s)

Mitigation and management of
impacts

Monitoring,
frequency

the septic tanks and ablution
facilities to be removed and
disposed of as hazardous waste.
• All soils and materials at parking
bays
which
have
been
contaminated with hazardous
substances will be removed,
stored, and disposed of as
hazardous waste.
• No waste material will be buried
or disposed of on site.
• All compacted surfaces will be
ripped and reseeded, where
necessary,
to
allow
the
revegetation of the sites.
• No topsoil will be removed from
site
during
removal
of
infrastructure and structures.
• Roads will be rehabilitated as per
the DPR Rehabilitation Plan.
Tailings/material used for road
construction will be removed to
the level of the streambed and
natural soil, to allow water
drainage. The streambed will be
stabilised, to reduce the potential
for siltation of downstream
resources from occurring. Roads
may not cause ponding of water
in any area after rehabilitation.
• The surface will be sloped, and
drainage reinstated to allow the
free draining of all surface water
into the catchment(s). No water
drainage will be impeded or
obstructed, and no erosion will
occur.
• All polluting materials will be
removed from drainage lines, to
prevent downstream pollution of
water. Stormwater will be kept
clean.
• Implement the necessary dust
suppression measures, to reduce
dust
emissions
during
rehabilitation and an aftercare
and maintenance programme
and monitoring, to ensure
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reporting

and

Performance indicator(s)

Responsible person(s)
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Activity

Area(s) of interest /
concern

Aspects

Possible Impact(s)

Mitigation and management of
impacts

Monitoring,
frequency

reporting

and

Performance indicator(s)

Responsible person(s)

regrowth of vegetation and limit
dust.
• All spills of potentially hazardous
substances to be removed with
contaminated soil.
• Stationary vehicles to be issued
with drip trays, to be placed
underneath the vehicle or
machine.
• All dams at the plant (i.e., PWD
and Swanepoel Dam) will be
backfilled with non-polluting
material, sloped and stabilised
and will either be levelled with
the
topography
of
the
surrounding
environment
or
made free draining towards the
Dam 10 catchment. There will be
no impoundments or ponds on
site after closure. All liners and
waste materials will be removed
from the dam before water is
allowed to drain from them.
Rehabilitation
and closure of
FTSF
and
related
structures and
infrastructure

• FTSF,

• Spillage
potentially
hazardous
substances,

• Dam 10,
• Downstream
wetlands,
• Groundwater
resources
downstream
FTSF,

of

• PCDs,
• Environment
surrounding FTSF.

of

• Waste
generation,
storage,
and
disposal,
• Solid and wasteand wastewater
discharge,
including
sewage,
• Clearance
vegetation,

of

• Air emissions.
• Health
Safety.

and

• Erosion from walls
of
FTSF
and
siltation
of
downstream
watercourses
and wetlands.
• Spillage of dirty
water system into
the clean surface
water system(s)
and catchments.
• Pollution
of
groundwater
resources
through seepage
from FTSF.
• Pollution
of
groundwater
through seepage
from PCDs.
• Nuisance
emissions
FTSF.

dust
from

• Injury and loss of
life.

• Spills of petrochemical or other
potentially hazardous substances
will
be
cleaned
and
contaminated soils and material
disposed of as hazardous waste.
• All FTSF sidewalls to be sloped to
an angle acceptable by the civil
design engineers and DWS, to
prevent erosion and ensure
regrowth of vegetation.
• The
FTSF
walls
must
revegetated, to reduce
runoff velocity of water.

be
the

• Cut-off trenches, retaining walls,
drainage structures and PCDs will
be
constructed
and
implemented as designed and
proposed
by
appointed
engineers and approved by
DWS, to ensure that stormwater is
drained from the walls and
benches; and enters the toedrains, and trenches and PCDs,
which will have the capacity to
contain a 1:50 year flood event.
These
structures
and
infrastructure will not be allowed

• Daily visual inspections and
monitoring.

• No erosion and/or sloughing
of walls.

• Monthly
compliance
monitoring before closure.

• Re-establishment
vegetation on walls.

• Annual update of RSIP and
IWWMP.

• No siltation in downstream
watercourses and wetlands.

• 2 - 3 years aftercare and
maintenance
after
final
rehabilitation.

• Stable or improved surface
and groundwater quality
downstream of the FTSF.

• Quarterly
water
quality
monitoring
before
final
rehabilitation and closure
and bi-annual or annual
monitoring after closure (to
be confirmed with closure
based on conditions).

• Free water inside the FTSF not
to exceed 50 000m3 at any
time.

• Engineers’ inspections
at
recommended
and
approved
intervals
(i.e.,
quarterly during rehabilitation
and annually after closure).
• Monitoring of the FTSF after
heavy rain events.
• Monthly
dust
fallout
monitoring to remain until
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of

• Dust fallout results below the
specified limits as per the
NEM:AQA Dust Regulations,,

Operations manager

65
Activity

Area(s) of interest /
concern

Aspects

Possible Impact(s)

Mitigation and management of
impacts
to overflow and/or spill into
surrounding environment and/or
downstream water resources.

Monitoring,
frequency

reporting

and

after final closure of site and
re-establishment
of
vegetation.

• Dust suppression measures will be
implemented
during
rehabilitation, whereafter the
facility will be revegetated to
reduce dust emissions.
• Maintain a crest width, as per
engineers designs and DWS
approval.
• The FTSF will be fenced at the
natural ground level, using a 1.8m
fence with clear warning signs
not more than 100m apart and
locked access points, to prevent
people from entering the facility.
The fence must be constructed in
a manner which will prevent entry
of medium and larger animals
and humans.
• Free water must be drained from
the surface of the rehabilitated
FTSF
into
outer
drainage
structures or into the environment
if it meets quality standards as set
by DWS. The FTSF’s designs must
incorporate drainage structures
and
infrastructure
for
this
purpose.
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Performance indicator(s)

Responsible person(s)

6
•

Responsibilities of the company to mitigate and manage
potential impacts and to ensure compliance:
Provide the necessary resources and funds for the implementation and maintenance of all
infrastructure necessary to prevent any negative environmental impacts. Dedicated
budgetary provisions should be made towards maintenance of structures and
infrastructure; rehabilitation of land and watercourses; environmental monitoring; and legal
compliance towards environmental legislation;

•

Maintaining and timeous repairs of all approved structures and infrastructure in good
working order, to effectively fulfill its intended purpose to prevent negative environmental
impacts;

•

Maintaining and repair of water quality monitoring network, to be accessible and in good
working condition to monitor surface and groundwater;

•

Implementation of all management measures and constant investigation of additional
measures to limit and / or prevent any potential environmental impacts;

•

Undertake monitoring (i.e., water and dust), as required and scheduled in this EMP, the
WUL’s conditions and specialist reports;

•

Not allow any activities to occur at the Operation without the necessary authorizations (if
required) and planning and consultation with specialists and consultants before
undertaking activities;

•

Ensure that the EMP is always kept on site and all employees are aware of the contents;

•

Ensure that concurrent rehabilitation occurs on site and that previously disturbed footprint
areas are rehabilitated when removal of tailings from each dump is completed. Reference
should be made to the RSIP, which should be updated annually to show progress;

•
6.1.

Ensure compliance to all legislation and conditions of licenses, permits, authorisations.
Layout Plan and surveys

The layout plan of the site showing all structures and infrastructure will be updated annually
and kept on site for inspection. The updates will include the reduced footprints of all surface
dumps and rehabilitated areas.
Topographical surveys will be conducted at least annually to confirm the footprints of TDs and
operational areas. These survey results will be included in the layout plan(s).
6.2.
•

Topsoil protection and management
Topsoil will not be removed from any areas and/or used for any purposes at the Operation
or for the rehabilitation of other areas. Topsoil must remain in-situ.
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•

Tailings will be removed from the soil surface and the topsoil will remain in-situ. After
completion of the removal of tailings from each area, the topsoil will be loosened and
revegetated (if and where necessary). It is recommended that the topsoil be left to
revegetate naturally and reseeding only occurs on areas where natural revegetation is
slow.

•

Foreign materials to be used as seedbeds and covering should be investigated prior to use
and should not replace topsoil. These materials will be sent to laboratories to confirm
whether they are suitable for covering purposes.

•

All measures will be implemented to reduce the disturbance of topsoil after removal of
tailings, including the following:
−

Stormwater berms at steep slopes to prevent erosion,

−

Revegetation of exposed topsoil as soon as possible, where necessary, to reduce
the potential of erosion,

−

Priority for revegetation and runoff velocity reduction structures should also be given
to steep slopes,

−

No material or topsoil is to be placed on dolerite hills after removal of tailings. These
areas must be allowed to revegetate naturally. Natural rocks and material from the
slopes of these “koppies” must remain.

6.3.
•

Protection of cultural and historical elements
All heritage resources as described in the Heritage Impact Assessment by Me. L. Phillips, Mr.
Polke Birkholtz and Mr. Stephan Gaigher will be delineated and protected.

•

No structures and/or infrastructure on the site will be damaged or demolished in any way
without the required permit from the South African Heritage Resource Agency and without
being documented.

•

If any artefacts of archaeological or paleontological significance be unearthed, a heritage
specialist will be contacted to investigate, and no further operations will be allowed in the
vicinity of the finding.

•

An inventory list will be kept of all heritage artefacts and these structures and/or artefacts
will be reinstated after rehabilitation if they were to be damaged in any way. A heritage
specialist must be consulted during rehabilitation.

6.4.
•

Protection of plant and animal life
No open fires are allowed on site outside the dedicated “braai” areas at the residential
areas and kitchens. Fires will be monitored; and it must be ensured that they are managed,
especially during windy conditions.
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•

No hunting of animals is allowed on site or surrounding area, apart from scheduled and
permitted hunting of antelope. This is only allowed on Portion 16 and will only occur with a
permit or approval from the Operational Manager of the Operation or any member of the
Board of Directors. Any unauthorized killing of animals on site must be reported to the
Environmental Manager and should be logged and inspected.

•

The collection of firewood is not allowed on site or the surrounding area by employees of
the Operation without the knowledge and permission of the Environmental Manager. The
Environmental Manager should allocate dedicated areas where wood collection is
permitted. Alien trees should be prioritized when firewood is collected.

•

No new roads are allowed to be constructed, developed, or established on any area
where it will result in loss of vegetation.

•

Existing roads will not be widened further.

•

Any protected plant and animal species will be relocated and will not be damaged.
Reference is made to the Biodiversity Management Plan (2013), Ecological and Wetland
Assessment and Rehabilitation Plan (2020) and Plant Species Plan (2020).

•

Vegetation will not be cleared for any purposes (i.e., establishment of structures or
infrastructure, stockpiling, etc.). Only existing disturbed areas will be used.
Rehabilitation and closure phase:

•

All areas where the operations are completed will be returned to their natural condition, as
far as practically possible.

•

Rehabilitated areas will be allowed a period of 1 rainy season for natural vegetation
establishment, whereafter bare areas will be revegetated using an indigenous seeds
mixture of grasses and vegetation which occurs in the area.

•

No animals and/or animal habitats will be damaged or demolished in any way. Animals will
be allowed to return to the rehabilitated areas.

•

Inspections will be conducted monthly where rehabilitation is completed on certain areas.
Photographic data will be captured and kept on site to document progress of reestablishment of vegetation and the return and settlement of animals.

•

Annual inspections with photographs must be implemented for at least 3 years after
rehabilitation of a specific area before the rehabilitated area can be closed.

6.5.

Establishing and/or use of access roads

•

The existing road network will be used.

•

No new roads are allowed to be constructed, developed, or established on any area
where it will result in loss of vegetation.
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•

Existing roads will not be widened further.

•

Roads will be maintained in a good condition, to prevent dust emissions.

•

Roads crossing drainage lines and/or watercourses will be maintained and repaired to
allow the sufficient drainage of water inside the watercourse. Designs of culverts were
supplied by MVD Kalahari in the Stormwater Management Plan. All effort and measures will
be implemented to prevent siltation and/or pollution of watercourses from roads.

•

Should a portion of the access road be newly constructed, the following must be adhered
to:
−

A specialist will be consulted prior to the construction or establishment of any road,
to advise on the legal requirements and assess the sensitivity of the area,

−

All permits, certificates or licenses must be obtained prior to commencement,

−

The route shall be selected so that a minimum number of bushes or trees are felled,
and existing fence lines shall be followed as far as possible,

−

Steep gradients shall be avoided, as far as is practicable,

−

Adequate drainage and erosion protection, in the form of cut-off berms or
trenches, shall be provided where necessary,

−

Topsoil will be removed and stockpiled prior to construction of roads.

Rehabilitation and closure phase:
•

All areas where the operations are completed will be returned to their natural condition, as
far as practically possible.

•

All foreign materials must be removed from roads and disposed of into the FTSF and bare
topsoil must be loosened to allow the revegetation of natural species wherever possible.
This must be implemented near drainage lines.

•

Roads on other areas will be ripped and reseeded with a seed mixture of indigenous grasses
and vegetation associated with the region.

•

Roads crossing through drainage lines must be removed to the level of the drainage line’s
base, to allow drainage of water. No drainage line may be obstructed or impeded by
roads or residual materials.

•

The drainage line’s base must be stabilised, to prevent erosion and siltation of downstream
watercourses; and the banks of the drainage lines must be sloped to at least a 1:3 gradient.
Rocks must be used to prevent erosion on slopes, as per the drawing below:

EMP: Jagersfontein Developments (Pty) Ltd

•

If rocks will not be used to stabilize banks of drainage lines, the slope will have to be at a
gradient of at least 1:5 (v:h) and the slope must be reseeded immediately after
construction, to ensure vegetation growth and minimize risk of erosion.

•

Inspections will be conducted monthly where rehabilitation of roads is completed.
Photographic data will be captured and kept on site to document progress of reestablishment of vegetation, erosion, and bank stability, especially in the wet season.

•

Annual inspections with photographs must be implemented for at least 3 years after
rehabilitation of a specific area after the rehabilitated area can be closed.

6.6.

Dust and noise control

•

All roads will be maintained in a manner to reduce dust emissions from them,

•

Dust liberation into the surrounding environment shall be effectively controlled if it becomes
problematic, using, inter alia, water spraying and/or other dust-allaying agents. The speed
of trucks and other vehicles on the access road must be limited to 30 km/hour, to avoid
dangerous conditions; excessive dust; or excessive deterioration of the road,

•

Activities (i.e., loading and hauling) contributing to higher dust emissions will be limited
and/or ceased during very windy conditions,

•

The wind direction should be considered when conducting activities associated with dust,
to limit the impacts on sensitive receptors (i.e., residents of Jagersfontein, Charlesville and
Itumeleng) located to the east and north-east of the Operations,
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•

Conveyors will be used to transport tailings to and from the plant over long distances, to
reduce dust emissions,

•

The dust fallout monitoring programme will remain implemented throughout the lifetime of
the Operations,

•

Measures will be implemented throughout to reduce noise levels during operation,
including the following:
−

Maintenance of vehicles and machinery to reduce noise levels,

−

Restricting activities producing excessive noise, other than the normal operation of
the processing plant and related activities, to normal daytime working hours,

−
•

Restricting unnecessary noises (i.e., hooting from vehicles, etc.) always.

Noise levels will be measured by an occupational hygienist, to confirm compliance to noise
standards.
Rehabilitation and closure phase:

•

All areas where the Operations are completed will be returned to their natural condition as
far as practically possible.

•

Dust fallout monitoring will continue throughout the Operations’ operational and
rehabilitation phases and continue into the post closure phases to monitor any latent
and/or residual impacts. Once conditions are stable after the 2–3-year aftercare and
maintenance period and the entire site is closed, the dust fallout monitoring will cease. This
will only be achieved after one calendar year, including a wet and dry season, after closure
when all stations record fallout results below the limits in the NEM:AQA: Dust Regulations.

•
6.7.
•

Dust fallout stations will be removed, and the sites rehabilitated.
Sewage and wastewater
Temporary chemical toilet facilities must be made available onsite during operation if
operation occurs in areas located far from permanent ablutions,

•

Sewage from these toilets should be managed appropriately and not be disposed of on
site or the surrounding environment, which will cause water or other pollution. A contractor
will be appointed to remove sewage from the temporary toilets,

•

Permanent toilet facilities on site will be used, as far as practically possible. Sewage from
permanent facilities may not be discharged into the surrounding environment and/or
watercourses and will be disposed of into the municipal system. Septic tanks and
conservancy tanks must be monitored and emptied on a regular basis to prevent overflow.
A contractor must be appointed to empty tanks and dispose of the contents into the
municipal system,
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•

No water from the processing plant will be discharged into the surrounding environment.
All wastewaters associated with the processing plant (i.e., slimes) will be discharged into
the FTSF,

•

Water in the system (i.e., seepage from the FTSF and runoff from TDs) will be collected and
reused, as far as practically possible,

•

Wastewater discharged into the FTSF will be measured and not exceed the licensed
volume,

•

Cut-off trenches and collection sumps must be monitored and maintained, to improve
drainage of seepage in trenches and the recovery and reuse of wastewater.
Rehabilitation and closure phase:

•

All areas where the operations are completed will be returned to their natural condition, as
far as practically possible.

•

All septic tanks will be removed from site and the area will be rehabilitated by backfilling
the voids. Septic tanks will be emptied before they are demolished and removed from site.

•

Concrete septic tanks will be disposed of as hazardous waste.

•

No wastewater will be discharged after rehabilitation of any of the waste disposal facilities.
The discharge point into the FTSF will be removed.

•

Trenches around all “dirty areas” will remain until runoff from the rehabilitated areas meet
the required standards in terms of the SANS241:2015 of water to be discharged into the
environment. This water must not pose a risk of contamination of downstream watercourses.
The trenches will then be backfilled and levelled.

•

The trenches and toe-drains of the FTSF will remain on site with the PCD’s. These structures
will be monitored after closure prior to and after rain seasons and especially heavy rain
events.

6.8.

Water Use and Management

•

Water will always be conserved, and no wastage is permitted.

•

Water will only be abstracted from licensed resources.

•

The sustainable yield of all resources will be measured and known prior to their use.

•

The sustainable yield and/or licensed volumes of resources will not be exceeded during
abstraction.

•

The volumes of water abstracted from resources will be logged on a weekly basis and a
monthly water balance will be calculated.
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•

A water management system will be designed on a diagram. The system will be updated
as changes occur.

•

Water meters will be installed at all abstraction points where abstraction occurs from water
resources. They will be monitored and repaired when necessary. Water meters will be
calibrated or replaced every 2 years and faulty meters will be replaced immediately.

•

The levels of all monitoring boreholes, the Shaft and surface water dams (i.e., Loskop Dam
and Dam 10) will be monitored and logged monthly (surface dams and Shaft) and
quarterly (monitoring boreholes).

•

All water treatment infrastructures (i.e., chlorine gas system at the Sewage Treatment Plant)
will be maintained and repaired, to ensure good water quality.
Rehabilitation and closure phase:

•

All areas where the operations are completed will be returned to their natural condition, as
far as practically possible.

•

All pumps and other structures and infrastructure (i.e., motors, cables, electrical supply,
pipes, etc.) will be removed from the water resources and the areas will be rehabilitated.

•

All boreholes used for the abstraction of groundwater at the Operation which are not to
be used for monitoring or abstraction after closure will be decommissioned (by sealing and
“plugging” the borehole with non-polluting materials and removing any casings). The site
will be covered with topsoil to revegetate, if necessary.

•

Process Water Dams at the processing plant will be rehabilitated by sloping the sides inward
and backfilling the depressions with non-polluting materials. All foreign materials (i.e., liners)
will be removed from the Dams.

•
6.9.

Trenches where pipes were removed will be backfilled and levelled.
Stormwater management

•

Clean and dirty areas will be separated by means of trenches and/or berms.

•

No clean stormwater runoff is allowed to enter dirty areas (i.e., TD’s, plant area, Process
Water Dams, cut-off trenches, toe-drains of FTSF, etc.). Clean water must be diverted
around and away from all dirty/operational areas to enter natural drainage lines and areas.

•

No dirty or contaminated stormwater runoff is allowed to enter clean water systems. Dirty
water from TDs, FTSF, etc. must be intercepted with cut-off trenches and drained into sumps
where the water is reused in the processing plant.

•

Any spills of substances with the potential to pollute (i.e., petrochemical substances,
sewage, paint, etc.) must be cleaned immediately and stored and disposed of
appropriately. No stormwater may be contaminated because of spillage.
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•

No tailings or any other material may be stockpiled or stored on any clean area.

•

A pump will be installed in the FTSF, to ensure that it has the minimum free water contained
therein. A volume of 50 000 m3 of free water may never be exceeded in the FTSF during or
after rain events. Water from the FTSF must be pumped to a sump or tank and re-used in
the processing plant. The pump inside the FTSF must be maintained and checked prior to
the rainy season and prior to every rain event to ensure that it is in good working condition.

•

Stormwater will not leave the concrete surface at the workshop without being treated or
passing through an oil separator system.

•

Rainwater collected in the bunds will be drained into containers from the bunded areas.
This water may not be discharged into the environment.
Rehabilitation and closure phase:

•

All areas where the Operations are completed will be returned to its natural condition, as
far as practically possible.

•

Trenches and berms will remain around all operational areas until rehabilitation is
completed on the areas and vegetation re-established over the footprints.

•

The water quality will be monitored in trenches, to confirm whether water quality meets the
requirements to be released into the surrounding environment.

•

Only after vegetation re-establishment to a sufficient degree to reduce the velocity of
runoff and silt; water quality meets the required standards; and confirmation by a specialist
is given, may the trenches be backfilled and levelled, and the stormwater drain from these
areas into the natural drainage areas.

•

PCDs, toe-drains and trenches will be constructed during rehabilitation and operational
until all water is in line with the SANS241:2015 standards, or any other limits acceptable to
the DWS at which it may be released into the surrounding environment without posing a
pollution risk.

•

The FTSF toe-drains, PCDs and trenches will be monitored after rehabilitation, to ensure that
they drain water sufficiently and that water is diverted away from the base of the FTSF.

6.10.
•

Storage of hazardous substances

Potentially hazardous substances (i.e., diesel, oil, paint, etc.) will be stored inside a bunded
area, with an impenetrable surface and walls which can contain 110% of the volume of
the stored substance. The bunded area will have a controlled outlet, to drain
contaminated stormwater from.

6.11.

Waste Management and disposal

JD should consider the waste hierarchy as follows and always strive to comply with it:
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MOST PREFERABLE
AVOID
RE-USE

RECYCLE
RECOVER
TREATMENT AND
DISPOSAL

LEAST PREFERABLE

•

Non-biodegradable refuse (such as glass bottles, plastic, metal scrap (i.e., tin), etc.,) shall
be disposed and stored in suitable containers at a collecting point and collected on a
regular basis and disposed of at an authorized waste disposal facility in the region. Specific
precautions shall be taken to prevent refuse from being dumped on or near the site.

•

Suitable covered receptacles shall always be available and conveniently placed for the
disposal of general waste.

•

Best practices in terms of the management of any waste should be implemented, as
minimum.

•

Any potentially hazardous waste (i.e., oil, oil rags, contaminated soil, grease, hydraulic fluid,
paint, thinners, etc.) will be stored in leakproof containers and collected by a certified
contractor. These hazardous waste products will be disposed of at a licensed hazardous
waste disposal site.

•

Fine tailings slimes will only be discharged and disposed of inside the FTSF. The slimes will be
metered and logged weekly and included in the monthly water balance.

•

Coarse tailings and sand from cyclones will be deposited onto the FTSF’s walls. The volumes
will be measured monthly and included in the water balance. This volume will be
communicated to the DWS.
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•

Coarse and fine tailings and solids from cyclones will not be disposed of or stored on any
other area except for the FTSF. This waste stream will also not be used for any other purposes
other than disposal into, and stabilization of the FTSF’s walls

•

Water recovered from all trenches and sumps will be returned to the processing plant and
reused.
Rehabilitation and closure phase:

•

All areas where the Operations are completed will be returned to its natural condition, as
far as practically possible.

•

All waste materials will be removed from the operational footprint at the Operation during
rehabilitation and the waste will be disposed of as indicated above.

•

The disposal of fine tailings slimes will cease and no tailings or any other waste will be
disposed of into the FTSF.

7

Rehabilitation and Closure Objective

Reference is made to the RSIP report, Rehabilitation Plan by D. Van Rensburg (2020) and the
preceding section to provide the necessary information relating to the rehabilitation of the
Operation.
It should be considered that at the time of this EMP an investigation and studies were in the
process of being conducted for the FTSF’s decommissioning and closure. Therefore, the update
and resubmission of this EMP after completion of the closure plan of the FTSF is recommended.
JD’s objective for closure is to rehabilitate the landscape to its pre-mining condition by
removing all surface TDs, structures, and infrastructures, where possible; and to rehabilitate the
watercourses and wetlands affected by the discarding of the TDs on the landscape during
historical mining activities. The removal of the TDs from the landscape will ensure that the
hydrology and drainage of the catchments are improved; and an environment is created
which can be utilized beneficially by the community as it will not pose a risk. This will also ensure
that pollution of surface water is minimized. The map below shows an interpretation of what
the footprint will look like after all surface tailings have been removed and disposed of into the
FTSF.
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Figure 23: Map showing the drainage at the Tailings Operation after rehabilitation (MVD Kalahari, 2021)

8
•

Inspections, monitoring and compliance reporting
An internal Dedicated Environmental Officer (“DEO”), with the necessary qualification and
experience in the environmental management and/or sciences, must be appointed
throughout the remainder of the Operations’ lifetime. The DEO will be responsible to monitor
all the environmental management measures and ensure compliance with the EMP,
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specialist recommendations, the WUL’s conditions and other authorisations during all
phases of the Operations. The DEO will be approved by the DWS Provincial Head.
•

An independent Environmental Compliance Officer (“ECO”) will be appointed to conduct
monthly internal Environmental Compliance Monitoring and compile reports to identify any
activities and/or processes which may have a negative environmental impact
Furthermore, the ECO will make recommendations on the remediation of findings.

•

Independent external consultants will be appointed to conduct the annual environmental
audits and audits on the WUL’s conditions.

•

The DWS will be allowed and accommodated to conduct inspections, as they deem
necessary on an annual or bi-annual bases.

•

Surface and groundwater monitoring will be conducted according to the Surface and
Groundwater Monitoring Programme compiled by GHT Consulting (2020). This Programme
will be reviewed annually and updated if necessary.

•

The IWWMP, EMP, RSIP and other reports will be reviewed and updated annually. These
reports will be submitted to the DWS.

•

An internal and external audit on the WUL’s conditions will be conducted and submitted to
the DWS annually.

•

Biomonitoring will be conducted once during the wet season and once during the dry
season. The reports will be submitted to the DWS.

•

A registered engineer will be appointed to conduct quarterly inspections of the condition
of the FTSF and associated structures and infrastructure. The quarterly reports will be
submitted to the DWS.
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Project Team CV's
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Curriculum Vitae of
Louis de Villiers

Nationality

: South Africa

Profession

: Environmental Consultant

Specialization

: Environmental Management and GIS

Date of birth

: 22 December 1983

ID Number

: 831222 5030 080

CONTACT DETAILS
Telephone number

: 072 967 7962

Postal Address

: Suite 221, Private Bag X01, Brandhof, 9324

e-mail

: louis@turn180.co.za

QUALIFICATIONS:
• UNIVERSITY OF THE FREE STATE
2010: B.Sc. Environmental Geography

• NOSA Bloemfontein
2013: SAMTRAC
EXPERIENCE:
2009:
Practical demonstrator at the UFS (Geography Department): Second Year Geographic
Information Systems Students
2010:
Practical demonstrator at the UFS:
•
•
•
•
•

First year Introduction to Chemistry
Second year Soil Science
First year Introduction to Geography
First year Urban Geography
Second year Geographic Information Systems
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Dec 2010 – March 2018:
Environmental Consultant at Eko Environmental
April 2018 – Current:
Director and Environmental Consultant at Turn 180 Environmental Consultants

FIELD OF EXPERTISE AND PROJECTS:
Environmental Impact Assessments
Environmental Management Reports
Mining authorisations
Waste license applications
Atmospheric Emission license applications
Water Use Authorisations
Data and GIS management
Environmental Compliance Audits and Monitoring

*Refer to the Turn 180 Environmental Consultants Company Profile for a list of projects and
experience.
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