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B INTRODUCTION
1.1 Project background

Xstrata South Africa (Pty) Ltd, a member of the Glencore group of companies plan to
optimize their Tweefontein colliery by obtaining environmental authorization for
proposed opencast and underground mining sections as well as various proposed
mining infrastructure which includes borrow pits, pollution control dams, a tailings dam,
pipelines, haul roads, coal stockpiles, an explosives magazine and golf course. The
project is referred to as the Tweefontein Optimization Project Amendment (TOPA).

The proposed TOPA activities are situated on the farms Viaklaagte 330 JS, Waterpan 8
IS, Tweefontein 13 IS, Zaaiwater 11 IS and Klipplaat 14 |IS. The TOPA area,
demarcated in green in Figure 1, is situated approximately 6 km east of Ogies and
15km southwest of Witbank in Mpumalanga province.

— "

} 3 km
o s ! R I oY
Figure 1: Regional setting of Tweefontein Optimization Project Amendment Area

1.2 Scope of work

Rehab Green Monitoring Consultants cc was requested to conduct a soil, land
capability and land use assessment of the proposed opencast and underground mining



areas as well as the footprints of proposed mining infrastructure which involves borrow
pits, pollution control dams, a tailings dam, pipelines, haul roads, coal stockpiles, an
explosives magazine and a golf course as shown in Figures 2a-Ze. The field
assessment was done during September and October 2012.

The study provides input to the Environmental Impact Assessment (EIA) as required in
terms of the Mineral and Petroleum Resources Development Act (MPRDA), Act 28 of
2002 and the National Environmental Management Act (NEMA), Act 107 of 1998. The
Acts require that pollution and/or degradation of the environment is to be avoided, or
where either aspect cannot be avoided, is to be minimized and remedied.

1.3 Assumptions

Only subsoil material will be removed from the borrow pits. All topsoil will be stripped
and stored and will be available for rehabilitation of the pits afterwards.

o STUDY OBJECTIVES
The study objectives were to:

» Conduct a detailed soil assessment within the extent of proposed mining
activities and infrastructure footprints;

¢ Classify and map soil forms according to the South African Taxonomic Soil
Classification System, 1991;

s Derive and map land capability based on soil properties;

e |dentify soil properties related to wetness to enable the delineation of zones with
similar degrees of wetness categorized in permanent, seasonal or temporary
wetland zones or riparian zones based on guidelines of the Department of
Water Affairs;

+ Map all pre-mining and current land uses;

e Determine all possible impacts by the proposed activities and provide
associated mitigation measures; and

» Compile a soil stripping and stockpiling plan with rehabilitation guidelines and
mitigation measures for proposed opencast mining areas.

3. STUDY AREA AND KEY COMPONENTS OF THE PROPOSED PROJECT

The proposed activities and structures of the TOPA which influences soil, land capability
and land uses were divided in 5 categories namely opencast mining areas,
underground mining areas, areas occupied by borrow pits, areas occupied by pollution
control dams, a tailings dam, coal stockpiles, an explosives magazine and golf course
and areas occupied by linear structures i.e. roads, haul roads and pipelines. The
locations of structures in these categories are displayed on 5 Figures as follows:

Figure 2a: Localities of proposed opencast mining areas;

Figure 2b: Localities of proposed underground mining areas;

Figure 2c: Localities of proposed borrow pit areas;

Figure 2d: Localities of proposed pollution control dams, Zaaiwater tailings dam,
coal stockpiles, explosives magazine and golf course; and

» Figure 2e: Localities of proposed linear structures i.e. roads, haul roads and
pipelines.



3.1 Proposed opencast areas

The proposed opencast areas are demarcated in yellow on Figure 2a and consist of 14
units covering a total area of 1135.91 ha. The existing approved opencast mining areas
are hatched in turquoise. Figure 2a contains a table showing the name and area of

each proposed opencast mining area.
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Figure 2a: Location of proposed opencast mining and approved opencast mining areas




3.2 Proposed underground mining areas

The proposed underground mining areas of seams 1, 2 and 5 are demarcated in green
in Figure 2a, comprising a total of 2986.32 ha.
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3.3 Proposed borrow pits

The proposed borrow pit areas are outlined in yellow in Figure 2¢ and consist of 7 unils
comprising a total area of 40.09 ha. The pits are labeled using the labels provided on
the TOP 2012 Environmental Management Plan (Amendment Master Plan Rev CS).
Figure 2¢ contains a table showing the number and size of each borrow pit.
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Figure 2c: Location of proposed bormow pits
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3.4 Proposed pollution control dams, tailings dam, coal stockpiles,

explosives magazine, golf course and other as labeled

The location of proposed structures i.e. 4 pollution control dams (6 ha together), the
Zaaiwater tailings dam (142 ha), 2 coal stockpiles (12 ha fogether), an explosives
magazine (1 ha) and golf course (133 ha) is shown on Figure 2d. The structures are
labeled using the labels provided on the TOP 2012 Environmental Management Plan
(Amendment Master Plan - Rev CS). Figure 2d contains a table showing the area

comprised by each structure.
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3.5 Proposed roads, haul roads and pipelines (linear structures)

The proposed linear structures, roads, haul roads and pipelines are shown on Figure
2e. Roads are shown as a green dotted line, haul roads as an orange dotted line and
pipelines as blue solid lines. The task labels provided on the TOP 2012 Environmental
Management Plan (Amendment Master Plan — Rev CS) is added to each label.
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Figure 2e: Location of proposed linear structures i.e roads, haul reads and pipelines.
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4. METHODOLOGY

4.1  Preparation of field maps

ArcGIS Geographic Information System (GIS) software was used to process all
available data for accurate surveying. The location and extent of proposed structures
and activities was obtained from Clean Stream Environmental Consultants in electronic
dwg, dxf and pdf file formats.

The dwg and dxf files were converted to shapefile format and were superimposed on an
aerial photo image. Field observation points with grid spacing of 150 x 150 m were
generated. The coordinates of the observation points were calculated and loaded onto
a Geographic Positioning System (GPS) to accurately locate the positions of the
observation points in the field.

4.2 Soil classification

The soils of the proposed opencast, underground and borrow pit areas as well as
infrastructure areas were investigated by means of auger holes at a grid spacing of
150 x 150 m and to a depth of 1500 mm or to refusal. Existing soil data were verified
during the field assessment. Existing soil data layers (in shapefile format) was
updated at areas which were mined or disturbed in the mean time. The soils were
described and classified according to the South African Taxonomic Soil Classification
System (Soil Classification Working Group, 2nd edition 1991). The system of soil
classification is explained in Appendix A.

The following procedure was followed to note soil properties and classify soils
accordingly:

i} Identify applicable diagnostic horizons by noting the physical properties such as:

Effective depth (depth of soil suitable for root development);

Colour (in accordance with Munsell colour chart);

Texture (refers to the particle size distribution);

Structure (aggregation of soil particles into structural units);

Mottling (alterations due to continued exposure to wetness);
Concretions (cohesion of minerals into hard fragments);

Leaching (removal of soluble constituents by percolating water);
Gleying ( reduction of ferric oxides under anaerobic conditions, resulting in
grey, low chroma soil colours); and

« |lluviation of colloidal mater from one horizon to another, resulting in the
development of grey sandy E-horizons and grey clay G-horizons.

i} Determine the appropriate soil Form and soil Family according to the above
properties.

The soil properties that were used to map fairly homogeneous soil types are
discussed in Appendix B.

4.3  Soil sampling and analysis
The A-honzons (0-250 mm) of the dominant soil types were sampled and analysed at

the Institute for Soil, Climate and Water. The analyses were conducted according to
methods set out in the Handbook of Standard Testing for Advisory Purposes (Soil
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Science Society of South Africa, 1990). The following analyses were conducted:
« Soil acidity (pH) in a 1:2.5 water solution;
s Extractable cations (Na, K, Ca and Mg) according to the ammonium acetate
method; and
» Phosphorus status according to the Bray 1 method.

4.4 Land capability assessment

Land capability was assessed according to the definitions outlined in the guidelines for
the rehabilitation of mined land by the Chamber of Mines of South Africa and Coaltech
Research Association (2007). Soil types were classified into the following categories for
areas that exclude wetlands:

e Arable land;

e (Grazing land; and

» Wilderness.

4.5 Agricultural potential classification

The classification of agricultural potential of soils was based on soil properties noted
during auger observations, such as effective soil depth, texture, terrain unit, slope, soil
wetness and disturbances. The effective soil depth is the main soil characteristic that
determined the agricultural potential. The criteria applied for the classification of the
agricultural potential of soils are as follows:

» High - well-drained and moderately well-drained soils with an effective depth
deeper than 900 mm.

» Moderate - well-drained and moderately well-drained soils with an effective
depth of 600- 900 mm.

¢ Low - well-drained and moderately well-drained soils with an effective depth
less than 600 mm or leached, grey, sandy soils showing evidence of periodic
percolating water tables, or black and grey clay soils showing evidence of poor
internal drainage or very sandy sails in low rainfall areas.

46  Wetland and riparian delineation

Wetland and riparian zones were delineated according to the practical field procedure
for the identification and delineation of wetlands and riparian areas (Department of
Water Affair and Forestry, 2005). Four indicators were used in the study to delineate
wetland and riparian zones, namely:

e Terrain unit;

¢ Soil form;

e Soil wetness; and

« Wetland and riparian vegetation.

Auger observations were made systematically in transects towards the wetland at 50 m
intervals in order to locate the point from where clear evidence of wetness occurs within
500 mm from surface. Further details on the delineation of wetland areas are included in

Appendix C.
4.7 Land use mapping

The localities and extents of land use praclices were surveyed during the time of the soil
assessment.
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4.8  Erodibility evaluation

Erodiblity was broadly assessed, based on soil texture, slope and the inherent stability
of the parent rock (geology) from which the soil originated.

Low: Soils with stable physical and chemical properties which occur on flat to gentle
slopes to ensure low erosion susceptibility in the natural state. Few erosion protection
measures are necessary.

Moderate: Soils with low to moderately unstable physical or chemical properties or soils
occurring on moderate to steep slopes. Sheet and rill erosion often occur in the natural
state but may become severe when these soils are disturbed or due to any misuse such
as overgrazing. Erosion protection measures are necessary.

High: Soils with unstable physical and chemical properties or soils occurring on very
steep slopes. Rill and donga erosion often occur in the natural state and will become
severe during any disturbance or misuse. Specialised erosion protection measures are

necessary.
49 Map compilations

The field data was captured in shapefile format (shp) and processed and stored in a
Geographic Information System called ArcGIS. The maps were compiled in a map
extendable document format (mxd) and exported to Jpeg format. The shapefiles can be
exported to a dxf or dwg format for CAD users.

The maps were generated in a projected coordinate system using the longitude of origin
(LO) coordinate system based on the 29° East meridian, Clarke 1880 Mod. Elipsoid and

Cape Datum.
4.10 Approach to impact assessment and management

The EIAMAP' is a comprehensive tool used to manage the negative environmental
impacts associated with mining and related activities and consists of two key aspects.

Firstly, the EIAMAP includes a full impact assessment according to activity (mining or
mining-related), mining phase (construction, operational and decommissioning), and
environmental component.

Secondly, an Environmental Management Programme (EMP) proposed for the
expected impacts is also provided in the EIAMAP. This section of the EIAMAP includes
proposed mitigation measures, time frames for implementation of the proposed
mitigation measures and relative financial provisioning for the implementation of the
proposed mitigation measure. These aspects comply with applicable legislation, as
described in detail below.

4.10.1 Impact assessment methodology

Section 31(2)(k), Chapter 3 of the R. 543 (2010) in terms of the NEMA?, 1998 requires
an assessment of the extent, duration, probability and significance of the identified
potential environmental impacts of the proposed mining operation. In order to comply
with best practice principles, the evaluation of impacts was conducted in terms of the

'EIAMAP: Environmental Impact Assessment and Management Action Plan,
# MEMA: Naticnal Environmental Management Act, 1988 (Act no: 107 of 1298),
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criteria presented in Table 1.1.

The significance of the current impacts, which exist even with mitigation measures in
place, was determined using the methodology indicated below.

Table 1.1: Impact assessment criteria

Status

Impact will be beneficial to the environment (a benedit).

Negative %

Impact will not be beneficial to the environment (a cost).

Meutral 0

Where a negative impact is offset by a positive impact, or mitigation measures, to
have no overall effect.

"Magnitude

Minor 2

Negligible effects on biophysical or social functions / processes. Includes areas [
environmental aspects which have already been altered significantly, and have little
to no conservation importance (negligible sensitiviy™).

Low 4

Minimal effects on biophysical or social functions f processes. Indudes areas /
environmental aspects which have been largely modified, and / or have a low
conservation importance (low sensitivity®).

Moderate &

Motable effects on biophysical or social functions / processes. Includes areas /
emvironmental aspects which have already been moderately modified, and have a
medium conservation importance (medium sensitivity™).

High 8

Considerable effects on biophysical or social functions [ processes. Includes areas
{ envircnmental aspects which have been shghtly modified and have a high
conservation importance (high sensitivity™).

Very high 10

Severe effects on biophysical or social functions / processes. Includes areas f
environmental aspects which have not previously been impacted upon and are
pristine, thus of very high conservation importance (very high sensitivity®).

Extent

Site only 1 | Effect limited to the site and its immediate surroundings.
Local 2 | Effect limited to within 3-5 km of the site.
Regional 3 | Activity will have an impact on a regional scale.
Mational 4 | Activity will have an impact on a national scale.
Intemational 5 | Activity will have an impact on an intemational scale,
Duration
Immediate 1 | Effect occurs perodically throughout the life of the activity.
Short term 2 | Effect lasts for a parod 0 o 5 years.
Wnshmn 3 | Effect continues for a period between 5 and 15 years.
Long term 4 | Effect will cease after the operational life of the activity either because of natural
process or by human intervention.
P I 5 | Where mitigation either by natural process or by human intervention will not eecur
in such a way or in such a time span that the impad can be considered transient.
Probability of occurrence
Improbable 1 Less than 30% chance of coccumeance.
Low 2 | Batween 30 and 50% chance of occumence.
Medium 3 | Between 50 and 70% chance of occurrence.
High 4 | Greater than 70% chance of cccurrence.
Definite 5 Will occur, or where applicable has occurred, regardiess or in spite of any mitigation

measuras.

*Nate for fpecinliss - please wee the sensitivity informarion S ranktngs you determing in vour studies here.
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Once the impact criteria have been ranked for each impact, the significance of the
impacts should be calculated using the following formula:

Significance = (Magnitude + Duration + Extent) x Probability

As is evident from the above equation, the extent (spatial scale), magnitude, duration
(time scale) and the probability of occurrence of each identified impact should be
assigned a value according to the impact assessment criteria (presented in Table 1.1,
above) and used to calculate the significance of each impact.

A Significance Rating should then be calculated by multiplying the Severity Rating with

the Probability, and is therefore a product of the probability and the severity of the

impact. The maximum value that can be reached through the described impact

evaluation process is 100 SP* The scenarios for each environmental impact are rated

$5hl;ﬁg':] Z{SPEEG}. Moderate (SP 31-60) and Low (SP<30) significance as shown in
able 1.2.

Table 1.2:  Definition of significance rating

Significance of predicted NEGATIVE impacts

Where the impact will have a relatively small effect on the environment

EOW 00 and will require minimum or no mitigation.

31-60 Where the impact can have an influence on the environment and should
be mitigated.

61-100 Where the impact will definitely influence the environment and must be
mitigated, where possible.

Significance of predicted POSITIVE impacts

0-30 Where the impact will have a relatively small positive effect on the
environment.

21-60 Where the positive impact will counteract an existing negative impact
and result in an overall neutral effect on the environment.

61-100 Where the positive impact will improve the environment relative to
baseline conditions.

Once the significance rating of an impact before mitigation has been determined, the
reversibility of the impact, ‘replaceability’ of the affected resources and the potential of
the impact to be further mitigated also need to be determined. These factors are
explained in the table below, and play an important role in the determination of the level
and type of mitigation performed or to be implemented. Table 1.3 sets out the criteria
that should be used to assess the reversibility, loss of resources and potential for further
mitigation.

Table 1.3: Mitigation prediction criteria

Reversibility of impact

The impact on natural, cultural and / or social structures, functions and
processes is totally reversible.

The impact on natural, cultural and / or social structures, functions and
processes is parlially reversible.

Where natural, cultural and / or social structures, functions or processes
are altered to the extent that it will permanently cease, i.e. impact is
irreversible.

35p: Significant Points.
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Irreplaceable loss of resources

The impact will not result in the irreplaceable loss of resources.

The Impact will result in a partially irreplaceable loss of resources.

The impact will result in the irreplaceable loss of resources.

Potential of impacts to be mitigated

High potential to mitigate negative impacts to the level of insignificant effects,
or to improve management to enhance positive impacts.

Potential to mitigate negative impacts. However, the implementation of
mitigation measures may still not prevent some negative effects.

Little or no mechanism exists to mitigate negative impacts.

The EIAMAP (a template of which is attached for your use) also provides a column in
the table that identifies a specific impact as an I&AP* concemn and also indicates who
raised the concern as well as cross referencing with the relevant public participation
parts of this document for more detail (if you have this information, please include i,
otherwise CSEC will do so once the Public Participation Process has come to a close).

The impacts expected to occur as result of the activities that are anticipated to take
place at the proposed Project site may combine with those resulting from surrounding
activities and land uses to form cumulative impacts, or to contribute fo cumulative
impacts that already exist. The EIAMAPs for cumulative impacts are slightly different
from the others, since potential mitigation measures are excluded, as they will have
been addressed in the other activity-specific EIAMAPSs.

4.10.2. Environmental Management Plan (EMP)

Regulation 33 of the EIA Regulations GN R.543 (2010) under the NEMA (1998) sels
out the requirements for an EMP. To address these requirements, the EIAMAPs should
include the following aspects:

. The mitigation management objectives and principles— these should be
identified to enable the mine to set goals for the environmental management of
the proposed mining operations. Carefully planned management objectives and
principles are the foundations of an effective EMP®.

° Design plays a large role in the mitigation process, thereby ensuring that the
project takes a proactive stance to environmental management. Therefore,
mitigation by design is central to the implementation of this EMP. (Please use
this column to briefly explain how the identified impact is expected to be mitigated
through the design of the mine and / or infrastructure).

. Proposed mitigation measures— please use this column to propose mitigation
measures /| make recommendations that, when implemented, would enable the
project to achieve the environmental management goals / objectives you will have
identified in one of the previous columns. Mitigation measures identified should
modify, remedy, control or stop any action, activity or process that is identified as
possibly impacting adversely on the environment.

» Time Frames- please give an indication of the acceptable timeframe for the
implementation of the proposed mitigation measures.

18AP: imerested and Affected FParty/ies
* EMP: Environmental Management Programme,
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a Person responsible— if you have an idea who should be responsible for the
implementation of each mitigation measures, please include, but if not, please
leave blank. CSEC the client will complete this column at a later stage.

5. SURVEY RESULTS

5.1 Dominant soil types

Soil types were mapped based on soil information gathered by means of auger
observations on a 150 x 150 metre pre-determined grid. The soil information of the
proposed opencast and underground mining areas as well as borrow pit and
infrastructure footprints were compiled on 5 maps as follows:

Figure 3a: Soil types within proposed opencast mining areas;

Figure 3b: Soil types within proposed underground mining areas;

Figure 3c: Soil types within proposed borrow pit areas;

Figure 3d: Soil types within proposed poliution control dam, Zaaiwater tailings
dam, coal stockpiles, explosives magazine and golf course footprint; and

* Figure 3e: Soil types intersecting proposed linear structures i.e. roads, haul
roads and pipelines.

An additional 2 soil maps, covering the soils within the combined footprints of proposed
structures (Figures 3a -3e) as well as soil types within the total TOPA area were
compiled. Soil data for the majority of the TOPA area was available accept for 2 small
portions to the south and east. The soil data used, was colleted over a number of years
and some transformation or disturbances could have taken place at some places in the
mean time. The maps were name as follows:

o Figure 3f: Soil types within the combined proposed structure footprints of the
TOPA ares;
* Figure 3g: Soil types within the total TOPA area;

Each figure contains an abbreviated soil legend. A detailed soil legend for each of the 5
maps is provided in Tables 2a-2e which describes the soils in terms of the following

aspects:

Dominant and subdominant soil forms and families;

Average effective soil depth;

The estimated clay content of the A and B or E or G-horizons;
The derived texture class;

A broad description of the dominant soil form;

The soil’s derived land capability; and

The area and percentage comprised by each soil type.
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5.1.1 Soil types within the proposed opencast mining areas

The proposed opencast mining areas consist of 14 sections of which most are small
areas adjacent to existing approved opencast mining areas covering a total of 1135.93
ha. Soil types within the proposed opencast mining areas are shown in Figure 3a which
contains an abbreviated soil legend.

. A L. N P S PP IR TR R L. o '
L T
ADDITIONAL MAP FEATURES
= Soll sampling painta . e e s

[] Proposed opencast mining | 2 i
| [554 Approved opencast mining ' Iy 840 _
3 ~ Tweefontain mineral boundary i
51 " azi] oa

165000 |

Projecbon: Transverse Mercalor
Elipsoid; Clarke 1880 Mad, 7

Datum: Cape

Coordinale sysiem: LoZ8 East =

0 EO0 1000 2000 3000 4000 I
P e gt 63

! v - i L
L] z1m ¥

Figure 3a: Soil types within proposed opencast mining sectio

A total of 25 soil types, based on dominant soil form, effective soil depth and internal
drainage were identified during field observations and were symbolised as: Hu1, Hu2,
Hud, Bv, Gf1, Cv1, Cv2, Cv3, Cv4, Av1, Av2, Av3, Gec2, Pn, RIMs, Rg, Lo1, Lo2, Wa,
Wb, RHD, DMA, DD, E and Exc. The scil types are described in a comprehensive soil
legend, Table 2a.
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5.1.2 Soil types within proposed underground mining areas

The proposed underground mining areas of seams 1, 2 and 5 are outlined in green in
Figure 3b, comprising a total 2985.74 ha. Soil types within the proposed underground
mining area are shown in Figure 3b which contains an abbreviated soil legend.
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Figure 3b: Soil types within proposed underground mining sections

A total of 25 soil types, based on dominant soil form, effective soil depth and internal
drainage were identified during field observations and were symbolised as: Hu1, Hu2,
Hu3, Gf1, Cv1, Cv2, Av1, Av2, Av3, Gel, Ge2, Pn, Tu, Rg, Dr1, Lo1, Lo2, Wa, Kd, Ka,
Wb, DMA, DD, E and Exc. The soil types are described in a comprehensive soil legend,
Table 2b.
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5.1.3 Soil types within proposed borrow pit areas

The proposed borrow pit areas are outlined in yellow in Figure 3¢ and consist of 7 units
comprising a total area of 40.09 ha. The pits are labeled using the labels provided on
the TOP 2012 Environmental Management Plan (Amendment Master Plan - Rev CS).
Soil types within the proposed borrow pit areas are shown in Figure 3¢ which contains

an abbreviated soil legend.
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Figure 3c: Soil types whithin proposed borrow pits

A total of 8 soil types, based on dominant soil form, effective soil depth and internal
drainage were identified during field observations and were symbolised as: Hu3, Cv1,
Cv2, Av2, Av3, R/Ms, Lo1 and DMA. The soil types are described in a comprehensive

soil legend, Table 2c.
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5.1.4 Soil types within the footprints of proposed pollution control dams,
tailings dam, coal stockpiles, explosives magazine and golf course

The soil types within the footprints of proposed structures i.e. 4 pollution control dams (6
ha), the Zaaiwater tailings dam (142 ha), 2 coal stockpiles (12 ha) and golf course (133
ha) is shown in Figure 3d which contains an abbreviated soil legend.
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coal stockpiles, explosives magazine, golf course and other as labeled

A total of 8 soil types, based on dominant soil form, effective sail depth and internal
drainage were identified during field observations and were symbolised as: Hu2, By,
Cv1, Cv4, Av1, Av3, Lo2 and DMA. The soail types are described in a comprehensive
soil legend, Table 2d.
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5.1.5 Soil types intersected by proposed roads, haul roads and pipelines

The soil types that are intersected by proposed linear structures i.e. roads, haul roads
and pipelines are shown on Figure 3e which contains an abbreviated soil legend. Roads
are shown as a green dotted line, haul roads as an orange dotted line and pipelines as
blue solid lines. The task numbers provided on the TOP 2012 Environmental
Management Plan (Amendment Master Plan) is added to each label.
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Figure 3e: Soil types intersected by proposed linear structures |.e roads, haul roads and plpelinui

A total of 16 soil types, based on dominant soil form, effective soil depth and internal
drainage were identified during field observations and were symbolised as: Hu1, Hu2,
Cv1, Cv2, Cv3, Cv4, Av1, Av3, R/IMs, Fw, Lo1, Lo2, Ka, DMA, DD and Exc. The soil
types are described in a comprehensive soil legend, Table 2e.




{stolem jusleuued pue |Buoseas o) jaalgns ]
Z00L | B6G0ZZ | Puepam sauy sBeuresp) syuId Yos Aq UEPBpUN 'SYos Apues ‘pauep fpueg| 13 | uepsaig oSy
Apood o) Agoapedu ‘paypes| ‘Al (Wi pOG-00Z) MOIEYS OLs PEISUCDUY “HUBGSEAA,
“_ (suoEsadap PUNDUE PUE S000[S)00§ PUE DL Lo %13 oY
] 1T puegapy | seucz efedoas) ssaulam [BUCSESE O) J08lqNS 'Spos APUES "PaURIP Apues . _
Agoapadw) ‘payoes] ‘suum ysitelt o Aaub (ww po51L-008) deag 06 | “uegses, ‘spusfbuo
%904 &g WBLBpUN S|j0s Apues paulsip .
Y0 PEE0Z |ssewspuan | Apoepeduwy fe.b ‘molieys pue SIS pUes AWBD| umoug ysimoak pues Aweoq| 0ZFHE | ARAOKD ‘esouueig
“POUIBID- B 'MOIEYS LI (300) BOBMNS 3,08-0Z) S0 ¥00) SI-0L Y | 1BAIBD D0LE wedsi
*sj0ds jom [EUOISEI00 Uim Bngund Jos 2 -
810 8ty | Bugmp | AqguEpapun spos pues Aweo) o) ApUES ‘paUEID-gam ARlEsBpOL Piged BEDC ol Wi oo
"MOgaA, Usiumoug of ajed {ww pooL-006) deep Aeiapop Aweo oy fpues| oL8 W HUETSEA 'B00USIE
: “ayupuid yos Ag uEpEpUn £108 Wweo) ApUes of pues AWeD| "peurRIp weo fpues | gL-zL @ LOENE
LB°LL ot B o
- N | - Aiepesepow ‘moged s6ueso o) uskmaia i 00YL-006) 999q - pues Aweon | pi0L W Aganoln) 'SooUBIey :
2 : Bucs "NO0U paUBLERM AQ LIELSDUN SHOS oLrg'8 poowiLLIE
i) i : Apues ‘pauelp (B roled ysiuswog o) ejed (W 0051-006) deeg pues Awed b9 ‘LCfENY 'BOIUSI
. Suzeis “¥O0u paIBLlEaM JO pUey Aq uerspun Spos pues Aweo) Zi-a'g JaIED ‘BSOILBID)
| R 01 Apues "POUIEID 3 'wmofiak usiumaiq (i 00g-005) mojeys | PUSS AWROHABLES | oo ‘yedsiy '800UBIS
"0 CRSLEEM "
S8 | BELELL ajgeny A upBPBpUN SHI0S WED ADUES 0] PUES ALURO| ‘DaLEID B weoj kpues | gi-Zi °@ g uopny
"mojjok 95URI0 O MORaK LSIUMOIQ (LU 006-009) deap Kmieiapoy “pues fumo| pi-0L B00UBES) “WO[ERY
bE'BL | Ze'sGly | egeny peuaLieam Al WIBUSPUN SI0S WID| ApUBS o) pues AWwes| ‘paueip weoj Apues | gL-Zi '@ [EPLIBCIE ‘UoyNH
o MOaA aBLEID 0} MOgaA LSIUMAIG (W 00C L-006) 088Q - pues fweo | pi-0L W S00UBHS) ‘uojRAY
. . "SPp0s Weoj AR ADUES Of weo| APUES ‘pauEp weoy Aep Apues| op-5L:g ULy ‘uojeAYy
sl M [N flam pas 86URIO 10 paJ yswogeh 'pes (W 0oSh<) doop iap | - weorkpues| szeLv | Amsor epuserg
: : 'S{I0S WED| weoj kep| zv-0f 8
51 | EVEVE | OREN | fop o) weo Aep Kpues ‘pouiesp gem ‘pau ‘(w 00SL<) deap Ao | - weoj Aep Apues| sz | APAOID 1EPWeOIE
(%) ( ede 893V
By -”e.._.___.._ ._._.sﬁn._ ¥ adA) 105 JueUWOP Jo UORdLISED pazTLEWWING SSEDMMNAL | uozuOY SuLed

sod i 5| 1S euiwopans

seuljedid pue speou |ney ‘speo. ‘e’| seinjonijs Jeau)| pesodold — puabe) |10S ‘8z ajqeL

CE



000k | 6¥°L361LE | TVLOL

B0l BROFZ | SESLLSDIN {spd mouoq pue sswenb) sease pajenears Ap - §os oy

£2°0 EL0S | SSaLUSpii sdlnp preasig

pausuuaiap | IPISEYU PRIEIR) DUILILL SNOUEA PUE SS030 'SPEGH NEY 'SUELS
L5 | 0ELEpE ep "sjueid S8 jlam s sspdyooys posdo) pue |osgns ‘sdwnp pIedsp
apnpuw ing sid uado Ag padnamo Ajew sEase Buuw pagqirsig

"(sEaLlam JusuelLwad pus

i .

86°h | DBVEP | puepeny | (euosees o) oelgns sued pue seuy eBewrip ‘Saucz abedaas Aep - pues £ D | ubegsap ‘peisuoory

pakelB Aq UtepopUN 8106 e Apues poutesp Auod Kors e | T UE MBI 701y | “wueasem ‘spugBuon| 0000 | 0001 Inudsiey
“[ssawgam
. [euosess pue Aseiodws) o) pefgns sadosioo] pue piw w0 Sauo? : ubmpsa

S | B | P | o e e R e o Dre e e foueg| FE3 | wepsaiguomy| 0os00z | 000k spueuoy
Aipopadun ‘payoes) ‘Aaib usmogak o) Asi6 (Wi poa-00z) moleus i S

(%) (ey) | Aimgedes 893y (L) Ay

sarc | ok o 24k} 1108 JUBUIWOP O UORAIISIP PEZLIBWIING sseyumxey | uozuoy _.ow.n“_._...huﬁw wdag pog | pue uuog

dad AEjg % BARIAHT | 1OS WEeU|wog




34

5.1.6 Soil types within the combined proposed structure footprints of the TOPA

area

Soil types within the combined footprints of the TOPA area is shown in Figure 3f and

summarized in Table 2f.
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Table 2f: Abbreviated soil legend — Combined proposed structure footprints of
the TOPA area

[ ScilType | Dominant Soll Area Area
Code Form and Family {ha) (%)
Hu1 Hutton 2100 576.35 12.83
HuZ  |Hution 2100 233.14 5.18
Hud  |Hutton 2100 35.56 0.79
Hud Hution 2100 238 0.05
By Bairesviei 2100 260 0,05
G Griffin 2100 81.10 1.78
Cv1 Clovelly 2100 635,66 14.15
Cv2  |Clovely 2100 60.18 1.34
Cwv3 Clovelly 2100 7.38 0.16
Cwd Clovally 1100 4,05 0.09
Avi Avalon 2100 515.05 11.47
Av2 Avalon 2100 24311 555
Av3 Avalon 1100 127.654 287
Get Glencoa 2100 49.14 1.08
Ge2 Glencoa 2100 T4.18 185
Pn Binedens 2200 43.08 096
Tu Tukulu 1110 6.81 015
RiMs Mispah 100 257 0.05
Rg Renshurg 1000 18.84 .42
Dri Drasden 2000 9.74 0.22
Lot Longlands 1000 247 85 551
Lo2 Longlands 1000 380.20 B.45
Wa Washank 1000 046 0.01
Kd Kroonstad 1000 57.72 128
Ka Katspruit 1000 107.38 2.39
Wh Witharik 1000 THB9 1.75
RHD Withark 1000 1.7 0.04
Diverse land classes
Disturbed min
DM | ing 65814 | 14.64
[nln] Discard dumps 182.84 4.07
E Ernded areas 1.70 0.04
Exc Excavated areas 4243 0.54
Total 448392 100.0




5.1.7 Soil types within the total TOPA area

Soil types within the entire TOPA area, with the exception of a small potion to the south
and east are shown in Figure 3g and are summarised in Table 2g.
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Table 2g: Abbreviated soil Iegend — Total TOPA area

Soil Type | Dominant Soil Form Area
Code and Family Lha} (%)
Hul  |Hution 2100 746,61 .80
HuZz  [Hutlon 2100 T16.64 B.62
Hu3  [Hution 2100 182 .40 1.70
Hud  [Hution 2100 .20 0.06
Bv  |Bainsvei 2100 3507 0.33
G Geiffin 2100 219.74 203
Cwi Clovelly 2100 143502 | 13.28
Cv2  |Clovelly 2100 454.08 420
Cv3  [Clovelly 2100 36.87 0.34
Cvd  [Clovelly 1100 BE.63 0.80
Avi |Avalon 2100 128052 | 11.87
Av2  |Avalon 2100 485,92 452
Avd [Avabon 1100 186,87 1.74
Gel  |Glencoe 2100 165,46 1.53
Ge2  |Glencoe 2100 17181 1,58
Gcl  |Glencos 1100 17.33 0.16
Pn |Pinedens 2200 4849 0.45
Tu  |Tukulu 1110 25.00 023
Ris  |Mispah 1100 4418 0.38
Gs  |Glenrosa 1211 327 0.03
Cf  |Cartref 1100 513 0.05
Rg |Rensburg 1000 37.10 0.34
Dr1  |Dresden 2000 8.74 0.08
Fw |Femwood 1110 126.24 147
Lol [Longlands 1000 118785 | 11.01
Lo2  |Longlands 1000 591.37 5.47
Wa  [Wasbank 1000 18.90 0.18
Kd  |Hroonstad 1000 88,89 .82
Ka  [Katspruit 1000 236,08 218
Wb [Witbank 1000 107.72 1.00
RHD  |Withank 1000 31.74 0.30
Diverse land classes
DMA  |Distubed mining 1450.22 | 13.48
DD |Discard dumps 33014 | 3.07
MD  [Mine dams 73.50 0.6
E Eroded areas 3.10 0,03
Exc |Excavated areas 115.65 1.08
Fv  |Final voids 1.51 0.01
D Dams 49.95 0.46
Total 10804.24 | 100.0

5.2 Derived dry land crop production and irrigation potential

The derived crop production and irrigation potential (based on soil properties) of all soil
types affected by proposed opencast and underground mining as well as borrow pits
and infrastructure are summarised in Table 3. These soil qualities were rated as high,
moderate and low with classifications in-between these.



Table 3: Derived dry land and irrigation potential

Dry land crop Hegt
Seme | production | mamon
potential
Hul  |Very high Very high
Hu2 Very high Wery high
Hu3  [High High
Hu4 Moderate to high |Moderate to high
Bv Moderate to high |Moderate to high
Gf High High
Cwv1 Moderate to high |Moderate fo high
Cv2 Moderate Moderate
Cv3 Low-moderate  |Low
Cvd Low-moderate  |Low
Av1 Moderate to high |Moderate to high
Ay2 Moderate Moderate
Av3 Low-moderate  |Low
Gel Moderate to high |Moderate to high
Ge2 Moderate Maoderate
Pn Maoderate Moderate to low
Tu Moderate Moderate to low
RMs |Low Very low to none
Rg Low to moderate |Low
Fw Low to none Very low to none
Lo1 Low to none WVery low o none
Lo2 Low to none Very low to none
Wa Low to none Very low to none
K Low to none Very low to none
Ka Low to none Very low to none
Wb Low Low
RHD |Mone None
pma  |Mone MNone
Do MNone MNone
E MNone Mone
Exec None None




5.3 Soil chemistry

The positions of the soil sampling points are shown on Figure 3a and coordinates are
included in Appendix D, Table D1.

The soil analytical results of representative samples, coliected from the A-horizon (0-
250 mm) are shown in Table 4. The averages of base cations [potassium (K), calcium
(Ca) magnesium (Mg) and sodium (Na)] as well as phosphorus and pH were calculated
and highlighted in yellow.

Table 4: Soil chemical analyses
. | L e BT B BRI T e

pons | oot IHor| Depth [moko [ moko|moko| motg| THACK

Armmanium acetate cmol{+)kg %

5
§1

vma | maz.r 0.3 2612 12.0 586

*Analysis conducied when pH is below 5.5

5.3.1 Soil fertility status

The averages of the base cations (K, Ca, Mg, Na) as well as phosphorus and pH
(highlighted in yellow, Table 4) were compared to general fertility guidelines (Fertilizer
Association of South Africa, 2003) in Table 5.

Table 5: Soil fertility compared to broad fertility guidelines

Guidelines (mg/kg) Average calculated in Stat
Low High Table 4 (mg/ka)
Potassium (K) <40 =250 86.3 Low-moderate
Calcium (Ca) =200 >3000 336.0 Lew-moderate
Magnesium (Mg) <50 =300 B2.7 Low-moderate
Sodium (Na) <50 >200 03 Very low (which is positive)
Phosphorus (P) | =5 =35 12.0 Moderate
pH{H:0)

_:_;g ncd | SO ooyl Mﬁﬂ'“’m Alaling
=40 | 550 | 667 [6872]| 7.3-8 =8 58 Acid
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The averages of base cations (K, Ca and Mg) are low-moderate and reflect a somewhat
build-up fertility status considering the general low natural (uncultivated) fertility status of
soils on the eastern Highveld. The average sodium (Na) content of 0.3 mg/kg is very
low, which is positive and indicates an absence of sodic soil conditions. The average pH
value of 5.6 indicates fairly acid soil conditions. The average phosphorus content of the
A-horizons (12.0 mg/kg) is moderate and indicates a well build-up status by fertilizers

although wvery low and high values were found.
5.4 Land capability

The land capability and agricultural potential were derived form soil properties and
classed according to the following categories:
* Arable potential
o Moderately deep to deep, well and moderately well-drained soils,
e Grazing potential
o Shallow well and moderately drained soils,
» Wetland and riparian zones
o Imperfectly to poorly drained soils,
o Wilderness
o Shallow, flat to steep rocky areas,

o Rehabilitated dumps
o Highly eroded areas
o Excavated areas such as borrow pits, quarries and drainage channels

* Not determined
o Disturbed mining areas which consist mainly of open pits but include
also areas occupied by mining infrastructure such as stockpiles, dumps,
roads, plants and offices. The post-mining land capability of theses
areas should be determined by means of a detailed soil assessment
after rehabilitation.

The land capability classes (based on soil properties) of the proposed opencast and
underground mining areas as well as borrow pits and infrastructure footprints were

compiled on 5 maps as follows:

Figure 4a: Land capability of proposed opencast mining areas;

Figure 4b: Land capability of proposed underground mining areas;

Figure 4c¢: Land capability of proposed borrow pit areas;

Figure 4d: Land capability of proposed pollution control dams, Zaaiwater tailings
dam, coal stockpiles, explosives magazine and golf course footprint; and

» Figure 4e: Land capability of proposed linear structures i.e. roads, haul roads
and pipelines.

An additional 2 maps covering the combined footprints of proposed structures of the
TOPA (Figures 4a -4e) as well as land capability of the total TOPA area was compiled.
The maps were name as follows:

+ Figure 3f: Soil types within the combined proposed structure footprints of the
TOPA area,
s Figure 3g: Soil types within the total TOPA area;
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5.4.1 Land capability of the proposed opencast mining areas

The location and extent of land capability classes within the proposed opencast mining
areas are shown in Figure 4a.

i :? 'l i i A i 1}#‘ A i i i i lm 4 i ?E;Fu i i
| | ADDITIONAL MAP FEATURES o ‘ DL..E ,...].
] I:I Propesed opencast mining areas ,:.,L:_iw
Code: Class

J m Approved cpancast mining
s Tweeloniein mineral boundary

1:85 000

Projecton: Transverse Mercalor
Elipsoid: Clarke 1880 Mod.

Datum: Cape I
| Coordinale system: Lo20 East E
0 8060 1000 2000 3000 4 000 s

Watars
¥ 1‘“53'! T T T

o

AP0 u; - ] .'lld
Figure 4a: Land capability of proposed opencast mining sections
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The land capability of the proposed opencast mining areas are summarised in Table 6a
which shows the soil types which were grouped into each land capability class and the
area and percentage comprised by each land capability class.

Table 6a: Land capability classes — Proposed opencast mining areas

ABBREVIATED LAND CAPABILITY LEGEND
___(Opencast mining areas)
Land

Capabilty Land SApabiNy *Soil Types ‘:'h‘:? "I‘;:;'
Y ey
Grazing  |Cv3, Ovd, Av3, Pn, Wb 7454 | 658
Wetland  |Rg, Lot, Lo2, Wa 8405 | 739
Wilderness |R/Ms, RHD, DD, E, Exc 6090 | 536
Not determined | DhA 61.55 941
*See soil map, Figure 3a Total 1135.92 | 1000




5.4.2 Land capability of proposed underground mining areas

The location and extent of land capability classes within the proposed underground

mining areas are shown on Figure 4b.
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Figure 4b: Land capability of proposed underground mlnln areas
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The land capability of the propesed underground mining areas are summarised in Table
6b which shows the soil types which were grouped into each land capability class and
the area and percentage comprised by each land capability class.

Table 6b: Land capability classes — proposed underground mining areas
ABBREVIATED LAND CAPABILITY LEGEND

(Underground mining areas)
Land
Capably LS Sapatsiy *Soll Types *'[’;'1‘:]’ Area (%)

Arable Hu1, HuZ, Hu3, GM, Cv1, Cv2,

A, AvZ, Gel, GeZ 1971.78 | 56.77

Grazing |Av3, Pn, Tu, Wh 237.73 €.87

Wetland [Rg, Drt, Lo1, Lo2, Wa, Kd, Ka | 765.80 | 22.07

Wilderness (DD, E, Exc 170.19 4.89
Mot
ot i D, 325.44 9.39

*See soil map, Figure 3b Total 3470.94 | 100.0




5.4.3 Land capability of proposed borrow pit areas

The location and extent of land capability classes within the proposed borrow pit areas
are shown on Figure 4c.
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Figure 4c: Land capability of proposed borrow pits
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The land capability of the proposed borrow pit areas are summarised in Table 6c which
shows the soil types which were grouped into each land capability class and the area
and percentage comprised by each land capability class.

Table 6c: Land capability classes — Proposed borrow pit areas

ABBREVIATED LAND CAPABILITY LEGEND
(Borrow pit areas)
Land wlﬂy *Soil Types A{l::;.' Area (%)
Arable Hu3, Cv1, Cv2, Av2 2902 72.38
Grazing |Av3 038 | 0095
Wetland |Lot 0.58 1.47
Wilderness |R/Ms 0.22 0.55
" at::lli g [OMA 9.88 | 2464
*See soil map, Figure 3c Total 40.09 100.0
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544 Land capability of proposed pollution control dams, tailings dam, coal
stockpiles, explosives magazine and golf course

The location and extent of land capability classes within the footprint of proposed
poliution control dams, tailings dam, coal stockpiles, explosives magazine and golf
course are shown on Figure 4d.

o AL o 1 NPT . PR R |,
L]
CAPABILITY LEGEND
[Fﬁﬂ;‘l‘ll‘ﬂﬂfpdlﬂnnnﬂmddmﬂ.lﬂhﬂm
~ wwaﬂfmﬂ F
g.- w *Soil Types e g
5 copiy | capiny | [T
Arable (D22 | 1749 | 502 |[
‘ Grazing  [Cvd, Av3 647 | 210 ||
Wetland  |Le2 017 | owe ||
- Wilderness 0 o |k
E" Net e 271.13 m,sa'g
L Borehola (A22) datermined ' B
1 4Sea 3ol map, Figura 3d Total | 295.26 | 100.0 ||
River clean up (A 12-1)
PCO Rall losd out (A1) Site fencing [A11)
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Figure 4d: Land capability of the footprints of proposed pollution control dams, tailings dam,
coal stockpiles, explosives magazine, golf course and other as labeled,
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The land capability of the proposed pollution control dams, tailings dam, coal stockpiles,
explosives magazine and golf course are summarised in Table 6d which shows the soil
types which were grouped into each land capability class and the area and percentage
comprised by each land capability class.

Table 6d: Land capability classes — Proposed pollution control dams, tailings
dam, coal stockpiles, explosives magazine and golf course

ABBREVIATED LAND CAPABILITY LEGEND
(Footprints of pollution control dams, tailings dam, coal stockpiles,
explosives magazine and golf course)
Land Capability Area
Claas *Soll Types (ha) Area (%)
Arable HuZ, Bw, Cv1, Al 17.49 592
Grazing |Cw4, Av3 6.47 2.19
Wetland |Lo2 017 0.06
Wilderness - 0 0
MNot
: | determined DMA. 271.13 91.83
*See soil map, Figure 3d Total 295.26 100.0
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54.5 Land capability classes intersected by proposed linear structures i.e.
roads, haul roads and pipelines

Land capability classes intersected by proposed linear structures i.e. roads, haul roads
and pipelines are shown on Figure 4e. Roads are shown as a green dotted line, haul
roads as an orange dotted line and pipelines as blue sclid lines. The task numbers
provided on the TOP 2012 Environmental Management Plan (Amendment Master Plan)

is added to each label

., ST -,
1 | -
] Legend
E._ Proposed linear structures E
E. mm— Road !é

s==== Haul road
1 Ph.g‘

Pipaline from MIA ks plant holding
dam and back (AR and A0}

i [Land capability classes imersected by roads, haul

mﬁ:lﬂ_p%clnu]

gll Prejection: Transverse Mercalor
Land Land Capability | Distance | Distance Elipscid: Clarke 1880 Mad. [
Capability Clasa im) %) 4 Datum: Cape

Cooardinale syslem: Lo28 East
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Arable 12430.03 | S56.58

E Grazing 1248.63 567 _%
Watiand 438561 | 1904 . |’
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Wildemness | 48484 228
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Mot determined | 347130 | 1557 B3 Approved cpancast mining
ToTaL| 2108751 | 1000 s Tweefontein minesal boundary I
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———k = —
Figure 4e: Land capability along proposed linear structures i.e. roads, haul roads and pipelines
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The extent of land capability classes intersected by linear structures are summarised in

Table 6e which shows the distance and percentage covered by these structures within
each land capability class.

Table 6e: Land capability classes — Proposed linear structures i.e. roads, haul
roads and pipelines

ABBREVIATED LAND CAPABILITY LEGEND
(Land capability classes intersected by roads, haul roads
and pipelines)
Capability |Land Capability Class "'“::;“ “"&';“
Arable 12439.03 56.58
Grazing 1246.63 5.67
Wetiand 4385.61 19.94
Wilderness 494.94 2.26
Mot determined 2421.30 15.57
(*See soil map, Figure 3e) TOTAL 21987.51 100.0
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5.4.6 Land capability within the combined proposed structure footprints of the

TOPA area

Land capability of the combined footprints of the TOPA area is shown in Figure 4f and

summarized in Table 6f.
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Figure 4f: Land capability of soil types affected by proposed structures within the TOPA area




Table 6f: Land capability of the combined proposed structure footprints of the
TOPA area

ABBREVIATED LAND CAPABILITY LEGEND
{All proposed structure footprints of TOPA area)

Land Land Area
Capability | Capability *Soll Types (ha) Area (%)
Code Class

Hu1, Hu2, Hu3, Hu4,
Arable |Bw, Gf, Cwi, Cv2, 251443 | 5505
Av1, Av2, Gel, Ge2

Cvid, Cwd, Av3, Pn,
Tu, Wb 267.85 5.08

Grazing

Rg, Dr1, Lo1, Lo2,
Wetland Wa, Kd, Ka 82219 18.28
P.'irdcmnss1m' RHD, DD, E, 2313 514
Exc
Not
doterined|OMA 658.14 | 1464
Total 449392 | 1000

*See soill map, Figure 3a




54.7 Land capability of the total TOPA area

Land capability of the entire TOPA area, with the exception of a small potion to the
south and east are shown in Figure 4g and are summarised in Table 6g.
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Figure 4g: Land capability of the total TOPA area
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Table 6g: Land capability of the total TOPA area

ABBREVIATED LAND CAPABILITY LEGEND
(Land capability in the tofal TOFA area)

Land Land
. Area | Area
Capability] Capability | *Socil Types (ha) (%)
Code Class
Hu1, Hu2, Hu3,
Arable  |Huh BY Gl | 5ag0 55 |54.43
A2, Gel, Go2
Cv3, Cvd, Av3,
Grazing |Gc3, Pn, Tu, 517.32 | 4.79
Gs, Cf, Wb
H Rﬂrml le
| Wetland |Lodi, Lo2., Wa, | 2298.06 |21.27
kKd, Ka
RiMs, RHD,
Wilderness DD, MD, E, 649.07 | 6.01
Exc, FV, D
Not
dmmm‘ﬂhﬂh 145922 [13.51

*See soil map, Figure 3a Total 10804.22 | 100.0

5.5 Wetland and riparian delineation

Land capability was assessed in categories of arable land, grazing land, wetlands and
wilderness land. Wetlands were therefore delineated as parl of the land capability
assessment based on soil properties by means of systematic auger cbservations
towards wetland zones in order to locate the point where soil properties reflect signs of
wetness within 500 mm from the surface or where soil, topography and vegetation
combined, indicate the boundary of the riparian zone.

The soil types associated with wetlands and riparian zones are summarized in Tables
6a — 6e and the locality and extents are shown on the land capability maps Figures 4a -
4e. (See Appendix C for details on soil properties related to wetland zones).



5.6 Pre-mining land use
5.6.1 Pre-mining land uses within proposed opencast mining areas

The localities and extents of pre-mining and current land uses within the proposed
opencast mining areas are shown in Figure 5a and are summarized in Table 7a.
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Figure 5a; Land uses within proposed opencast mining sections




Table 7a: Pre-mining land uses within the proposed opencast mining areas

LEGEND — PRE-MINING LAND USE
(Proposed opencast mining areas)

Pre-mining Land Use Area (ha) ‘::‘gf
588.43 51.80

110.08 968

43.18 3.80

5052 4.45

11447 10.05

11.03 087

56.58 4 08

0.73 0.08

5.32 047

0.58 0.05

.68 0.32

073 0.B6

597 | 053

1.42 013

0.15 0.01

476 042

&4 47 0.38

1.80 .17

1.03 008

1.7 0.15

4050 357

B389 563

15,84 1389

0.32 0.03
TOTAL| 113592 | 100.0
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5.6.2 Pre-mining land uses within proposed underground mining areas

The localities and extents of cument land uses within proposed underground mining
areas are shown on Figure 5b and are summarized in Table 7b.
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Figure 5b: Land uses within proposed undergreund mining sections




Table 7b: Pre-mining land uses within proposed underground mining areas

LEGEND - PRE-MINING LAND USE
(Proposed underground mining areas)

Land s | Premining Land Use ‘:;:;' T“']'
Maize 953.96 | 27.48

Maize - cumently vacant | 736,18 | 21.21

Pasture 12125 | 3.49

Grazing 24560 | 7.08
G-V  |Grazing— cumently vacant | 622.45 | 17.93
Eucalyptus trees 300 | 009

Wattle trees 4465 | 129

Surface water - Pans 3646 | 105

D  |Dam 850 | 024
School 037 | 001

Cattie kraal 080 | 002

FS  |Famstead 1503 | 046
| DFS  |Demolished farmstead 43 | 013
Labourer cottages 353 0.10
Substation 0.16 | 0.01

Roads 88.81 258

Haul road 2283 | 086

Railway 2112 | 081

Grave yard 006 | 000

‘MO |Mining offices 476 | 0.14
Mining offices and plant 3800 | 1.10

Old shaft area 167 | 005

Vacant - rehabilitated land | 3041 | 1.4

Discard dump 142.36 | 4.10

Disturbed mining area 28473 | 820

Sink holes 214 | 008

Drainage channel 725 | o
Excavation 19.33 0.56

'PS  |Pump staton 032 | o001
TOTAL|3470.93| 100.0




5.6.3 Pre-mining land uses within proposed borrow pit areas

The localities and extents of current land uses within proposed borrow pit areas are
shown in Figure 5¢ and are summarized in Table 7c.
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Figure 5c: Land uses within propesed borrow pit a




Table 7c: Pre-mining land uses within proposed borrow pit areas

LEGEND - PRE-MINING LAND USE
(Proposed borrow pit areas)
e | Premining Land Use | Area (ha) | Area (%)

Maize 518 | 1290

G |Grazing 1426 | 3557
Grazing - currently vacant | 10.71 | 26.71

Disturbed mining area 088 | 2466

Sink holes 006 | 015

TOTAL| 40.09 100.0




61

5.6.4 Pre-mining land uses within the footprints of proposed poliution control
dams, tailings dam, coal stockpiles, explosives magazine and golf course

The localities and extents of current land uses within the footprints of proposed pollution
control dams, tailings dam, coal stockpiles, explosives magazine and golf course are
shown in Figure 5d and are summarized in Table 7d.
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Figure S5d: Land uses within the fnutprinu al‘ proposed pnllullnn control dams, taillngs dam,
coal stockpiles, explosives magazine, golf course and other as labeled.
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Table 7d: Pre-mining land uses within the footprints of proposed pollution control
dams, tailings dam, coal stockpiles, explosives magazine and golf course

LEGEND - PRE-MINING LAND USE
(Pollution control dams, tailings dam, coal stockpiles,
explosives magazine and golf course)

Pre-miningLand Use | Area (ha) | “0o°

0.01 0.00

Maize — currently vacant 13.98 4.73

2,75 0.93

Grazing — currently vacant 6.84 2.32
Haul road 0.37 0.13

Disturbed mining area 27130 | 91.89

TOTAL| 29525 100.0
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5.6.5 Pre-mining land uses intersected by proposed linear structures i.e. roads,
haul roads and pipelines

The localities and extents of current land uses intersected by proposed linear structures
i.e. roads, haul roads and pipelines are shown in Figure 5e and are summarized in
Table 7e.
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Table 7e: Pre-mining land uses intersected by proposed linear structures i.e.
roads, haul roads and pipelines

" LEGEND - PRE-MINING LAND USE
(Land uses intersecting proposed linear structures
i.e. roads, haul roads and pipelines
Lanc:d'um Pre-mining Land Use m“{;;_“ L’&im_‘
1671.06 7.68
6055.26 27.83
1135.98 522
ThO8.8T 36.30
115089 0.53
GBG.0T 3.16
3819 0.18
441.16 202
151.50 0.70
5013 0.23
327056 15.03
23,84 0.1
217.08 1.00
21755.69 100.0
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5.6.6 Land uses within the combined proposed structure footprints of the TOPA
area

Land uses of the combined structure footprints of the TOPA area are shown in Figure 5f
and summarized in Table 7f.
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Figure 5f. Land uses within propesed structure footprints of the TOPA area
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Table 7f: Land uses in combined proposed structure footprints of the TOPA area

LEGEND - CURRENT LAND USE
{All proposed structure footprints of TOPA area)
Land Use | CurrentlLand Use ‘;‘I‘l‘:;‘ "‘EQ‘;‘
M |maize 1251.16 | 27.84
M-V |Maize - Vacant 816.15 | 18.16
P Pasiure 164.08 | 3.85
G Grazing 28260 | 620
GV  |Grazing - Vacant 73563 | 16.37
ET  |Eucalyplustrees 13.90 | 0.31
WT  |Wattle trees 76.33 | 1.70
SW  [Surface water - Pans 3646 | 0.81
D Dam 850 | 019
BS  |Bale storage 0.73 | 0.02
5 School 0.37 | 001
CK  |Cattiekraal 080 | 0.02
FS  |Famstead 16.03 | 0.36
Demalished farmstead 432 | 010
DSW  |Demolished sewageworks | 0.58 | 0.01
LC  |Labourer cottages 718 | 0.18
Substation 016 | 0.00
Roads 9264 | 2.08
HR {Haul road 2888 | 064
RW  |Raiway 2254 | 050
GY  |Grave yard 021 | 000
MO [Mining offices 476 | 0.11
MOP  |Mining offices and plant 4247 | 095
0S  |Oidshaftarea 189 | 0.04
V-RL acant - rehabilitated land 40,44 0.50
RHD  |Rehabilitated dump 171 | 004
DD  |Discard dump 182.86 | 4.07
DMA  |Disturbed mining area 61537 | 13.69
SH  |Sink holes 228 | 0.05
DC  |Drainage channel 725 | 0.18
Exc Excavation 3517 0.78
PS  |Pump station 032 | 0.01
TOTAL|4493.88|100.0
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5.6.7 Land uses of the total TOPA area

Land uses of the entire TOPA area, with the exception of a small potion to the south
and east are shown in Figure 5g and are summarised in Table 7g.
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Figure 5g: Land uses within the total TOPA area




Table 7g: Land uses in total TOPA area

LEGEND - CURRENT LAND USE

{Total TOPA area)
LandUse|  CurrentLand Use | Area (ha) "‘ﬁ’:r
M [Maize ZBO6.84 | 26.79
MV |Maize - Vacant 1509.20 | 13.95
SB  [Soybeans 2711 | 025
P |Pasiure 31616 | 2.92
FL  |Fallow land 2628 | 0.24
G |Grazing 71387 | 660
G-V |Grazing - Vacant 2441.44 | 2257
ET  [Eucalyptus trees 5521 | 051
WT  |Wattle trees 8249 | 0.78
PT  |Populus trees 045 | 0.001
SW  |Surface water - Pans 11538 | 107
D Dam 57.74 | 0.53
GC Golf course 73.58 0.68
BS |Bale storage 0.73 0.01
s School 905 | 0.08
CK  |Catfle kraal 115 | 0.0
FS |Fammstead 2353 | 022
DFS |Demolished farmstead 478 | 0.04
DRA |Demoiished residential area| 44.12 | 0.41
DS  |Demolished shop 084 | 0
DSW |Demolished sewageworks | 095 | 0.01
LC  |Labourer cottages 16.07 | 0.15
88  |Substaton 053 |0.001
TS  |Telkom stasion 022 |0.001
AS Ambliance station 0.04 0.001
TP [Truck parking area 2,31 0.02
R Roads 15007 | 1.47
HR  |Haul road 5384 | 050
RW  |Raiway 2854 | 0.26
GY |Graveyard 290 | 0.03
MO  |Mining offices 663 | 0.06
MOP  |Mining offices and plant 5056 | 0.47
OvVS  |Old Ventilation shaft 037 | 0.001
VS  |Ventiation shaft 082 | 0.01
05 Ol shaft area 4.50 0.04
MD  |MEne dam - oid open pit 87.47 | 0.81
FVv  |Final void 151 0.01
V-RL  |Vacant-rehablitatedland | 6281 | 0.58
RHD  |Rehabilitated dump 2978 | 028
DD  |Discard dump 368.06 | 3.40
DMA  |Disturbed mining area 1421.00 | 13.14
SH  [Sink holes 558 | 0.05
DC  |Drainage channel 725 | 007
Exc  |Excavation 10371 | 0.96
Ps Pump station 0.32 0.001
TOTAL| 10814.88 |100.0




5.7 Historical agricultural production

Crop yields vary from farm to farm and field to field due to various factors such as soil
types and climatic conditions e.g. annual precipitation, temperature, day lengths, heat
units etc. Potential crop yields were broadly assessed based on soil properties and

estimates are provided in Table 8.

Table 8: Historical agricultural production

Product *Soil Types Derived soil potential | Potential Yield
Hu1, Hu2, Hu3, Gf1, High 5-8 t/hala
Hud, By, Cv1, Cv2, Avl, :
Av2, Get, Ge2, Pn, Tu Moderate to high 4-6 t/hala
Low
&vg Cvd, Av3, Avd, RIMs, Tl e g 1.3
Maize rehabilitated soils)
Rg, Fw, Lo1, Lo2, Wa, Kd, Very low to none Very low
Ka (wet soils) suitability
Very low to none Very low to
EHD, DMA, DD, E, Exc (Disturbed areas and Il:lyﬂn-a
rehabilitated struclures)
Grazing : g
(Cattle) All soil types Very low to high 5 haflsu
* See soil maps Figure 3a — 3a

5.8 Evidence of misuse

Mo evidence of misuse was observed.
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6. ENVIRONMENTAL IMPACT ASSESSMENT

The environmental impact assessment in terms of soils, land capability and land use for
the construction, operational and decommissioning phases including mitigation
measures is compiled in a separate MS Excel spreadsheet.

¢ REHABILITATION / MITIGATION
7.1  Principles for stripping and stockpiling of topsoil

Stripping and stockpiling is an impact on soil, land capability and land use, but it is
important to realize that the way this action is performed is also the primary and one of
the most important mitigation measures. The impact on soil, land capability and land
use are mitigated by means of the rehabilitation process which commences with
stripping and stockpiling of topsoil before mining takes place and is not a process that
starts with replacing of topsoil after or during the mining operation. Rehabilitation and
subsequent mitigation consists therefore of the following phases:

Stripping and stockpiling of topsaoil

Backfill of open pits and leveling of spoil material to a free draining surface
Replacing and leveling of topsoil and preparation of the surface

Soil amelioration and re-vegetation

& & @ @

If the first phase of rehabilitation namely stripping and stockpiling of topsoil is not done
with the aim to reinstate post-mining land capability similar to pre-mining land capability,
then successful rehabilitation will not be achieved and it will result in a serious
deterioration from pre-mining to post-mining land capability.

In practice, even with optimal rehabilitation procedures applied, deterioration from pre-
mining to post-mining land capability is almost unavoidable. It is therefore crucial to
follow the proposed rehabilitation procedures precisely in order to minimise degradation
of soil characteristics and to re-establish the highest possible post-mining land
capability.

The term topsoil refers to the A and B-horizons of the soil profile as defined in the
Taxonomic Soil Classification system for South Africa. The A-horizon comprises the
upper part (0-300 mm) of the soil profile and the B-horizon from 300 mm up to the
stripping depth specified per soil type indicated in Figure ba and 6b. The characteristics
of soil horizons (A- and B-horizons) are further described in Appendix E in terms of soil
stripping, stockpiling and replacing.

Stripping, stockpiling and replacing of topsoil has a very high impact on soil, land
capability and land use and the procedures followed during execution of these actions
directly influence the post-mining land capability and consequently determine the
degree of deterioration from pre-mining to post-mining land capability. They also directly
determine the possible post-mining land uses.

During stripping and stockpiling the following principles should be adhered to:

» Prevent mixing of high guality topsoil (A and B-horizons) with low quality
underlying material to ensure sufficient volumes of high quality soil for
rehabilitation. The quality of soil earmarked for rehabilitation purposes
significantly deteriorates when the high quality topsocil is mixed with the
underlying poorer quality material (clay layers, calcrete, plinthite, weathered
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rock etc). This results in significant deterioration in the quality of the soil's
physical and chemical properties and a decline in the soil fertility necessary for
re-vegetation. The deterioration in soil quality also significantly increases the
susceptibility of rehabilitated soils for erosion and seal and crust formation.

s Separate stockpiling of different soil types fo obtain the highest post-
mining land capability. Topsoil quality or potential is not just limited to the
grade of soil generally referred to as topsoil but can vary from very high to
low due to various properties. Soil properties of different soil types can vary
substantially e.g. high quality red and yellow well-drained soils and low
quality grey poorly drained wetland soils can occur over very short distances
in the same field. Mixing of different scil types results in rapid changes in soil
properties and characteristics such as texture, infiltration rates and water
holding capacity over short distances after replacement, which will definitely
adversely affect the post-mining land capability.

» Separate stripping, stockpiling and replacing of soil horizons (A and B-
horizon) in the original natural sequence to combat hardsetting and
compaction, maintain soil fertility and conserve the natural seed source.
The higher soil fertility of the A-horizon, especially phosphorus and carbon
contents, declines significantly when it is mixed with the B-horizon, resulting
in poorer re-vegetation success. It also increases the susceptibility to
compaction and hard setting. The A-horizon also serves as a seed source
which will enhance the re-establishing of natural species. The A and B-
horizons should be stripped and stockpiled separately and replaced with the
A-horizon overlying the B-horizon. Contrary to the general perception,
separate stockpiling of different soil types and horizons does not have
significant cost implications for the mine and mainly requires planning and
continuing management.

The soil horizons and properties influencing stripping and stockpiling procedures are
discussed in Appendix E.

7.2

Handling of topsoil from construction to decommissioning phase

Handling of topsoil from construction to decommissioning phase should be based on
the following principles.

7.2.1 Structures to be demolished during the decommissioning phase

Procedures to follow for structures with a flat basis involving coalliferous
material such as coal stockpiles, haul roads, sidings and plants:

Topsoil (A-horizon) should be removed to a depth of 300 mm and stockpiled. For
linear structures it can be stored as a berm along the structure.

The footprint should be filled with soft overburden material which should serve as a
sealing layer for salt and heavy metal pollution. For non-linear structures a soft
overburden berm should be constructed around the structure.

During the decommissioning phase the footprint should be thoroughly cleaned and
all coalliferous and soft overburden material should be removed to a discard
dump or suitable disposal facility.

The footprint should be ripped to alleviate compaction before replacement of the
topsoil.

The topsoil should be replaced and ameliorated according to soil chemical analysis
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of samples taken after replacement.
* The footprint should be re-vegetated with a grass seed mixture dominated by local
climax species.

Procedures to follow for structures with a deeper concave basis involving
coalliferous material such as pollution control dams and slurry ponds:

s The upper 300 mm of topsoil (A-horizon) should be removed and stockpiled for final
rehabilitation.

* The B-horizon (300 up to subsoil material) can be used for the construction or
elevation of wall embankments but may not be mixed with subsoil material.

« The entire footprint should be lined with a polyethylene membrane to prevent soil
and groundwater pollution.

s During the decommissioning phase the footprint should be thoroughly cleaned and
all poliuted material should be removed to a discard dump or suitable disposal
facility.

Material used for wall embankments should be replaced at the bottom
The stockpiled A-horizon should be replaced.

« The topsoil should be ameliorated according to soil chemical analysis of samples

taken after replacement.

The footprint should be re-vegetated with a grass seed mixture dominated by local

climax species.

Procedures for structures not involving coalliferous material such as roads,
explosives magazines, pipelines, buildings, parking areas:

» All excess topsoil which might be excavated for the foundations of these structures
should be stored for later rehabilitation.

« During the decommissioning phase the footprint should be thoroughly cleaned.

» The footprint should be ripped to alleviate compaction

« Stored topsoil should be replaced (if any) and the footprint graded to a smooth
surface.

The topsoil should be ameliorated according to soil chemical analysis.

The footprint should be re-vegetated with a grass seed mixture dominated by local
climax species.

L]

7.2.2 Structures that will remain after the decommissioning phase

Procedures for structures involving coalliferous material such as discard dumps
and failings dams:

e Structures such as discard dumps mostly remain after the decommissioning phase
and are usually responsible for serious salt and heavy metal pollution to soil and
water resources on a continuing bases. It is therefore critical to ensure that
sufficient soil material is removed and stored during the consiruction phase in
order to properly rehabilitate {(cap) the structure to prevent pollution as far as
possible.

The upper 1000 mm of topsoil should be removed and stockpiled.

The entire footprint should be compacted and lined to prevent soil pollution.

Leachates should be channeled to a pollution control dam via lined or concrete
drains.

The gradients of the dump edges should be designed to facilitate effective capping
of the dump with topsoil.
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¢ During the decommissioning phase the edges of the dump should be shaped to
suitable gradients and covered with a lime layer before the topsoil are replaced.

» The soil should be ameliorated according to soil analysis and re-vegetated with a
grass seed mixture dominated by a strong grower and stabilizing specie such as
Cynodon dactylon.

7.2.3 Stripping and stockpiling of topsoil for opencast areas

Stripping and stockpiling of topsoil will takes place to a large extent during the
operational phase, mainly at the footprint of open pits and the discard dump extension
area. The soil types should be stripped and stockpiled together based on soil type and
soil quality as shown in Figure 6. The figure should be read together with Table 8 which
shows the stripping depths, the areas and percentages as well as the total soil volume
per soil type, based on the stripping depth. It also shows the replacing depth (topsoil
thickness) and post-mining land capability class. The replacing depth was determined
by caleulating the total soil volume per soil group (stockpile), divided by the original area
which was stripped. This implies that if more than one soil type, which were stripped at
different depths, are stockpiled together, it will be replaced at a single average depth.

The following guidelines for stripping and stockpiling procedures need to be executed:

* Figure 6a and 6b and Table 9a and 9b show the soil types to be stripped in the
proposed opencast and borrow pit areas respectively.

* These Figures and tables show the combination (groups) of soil types that need
to be siripped and stockpiled on 4 separate stockpiles. The A and B-horizon
should be stripped and stockpiled separately and marked with a signboard as
specified in the guidelines for the rehabilitation of mined land (Chamber of
Mines of South Africa, 2007).

¢ The size of the stockpiles should be based on the soil volume per stockpile as
indicated in Figures 6a and 6b and Tables 9a and 9b and will be determined by
the timeframe before a roll-over mining method is initiated. No stockpile height
restriction is proposed as long as the soil types as specified in Figures 6a and
6b are stockpiled together.

* The boundaries of the soil types that should be stripped at different depths
andfor stockpiled separately should be surveyed and staked by the mine
surveyor at 50 m intervals before any soil stripping commences.

* Soils to be stripped and stockpiled on stockpile 1 are shown in green and
consist of well to moderately well-drained red soils.

e Soils fo be stripped and stockpiled on stockpile 2 are shown in orange and
consist of well to moderately well-drained brownish yellow soils.

e Soils to be stripped and stockpiled on stockpile 3 are shown in light blue and
consist of grey, imperfectly drained, sandy soils in temporary wetland zones.

» Soils to be stripped and stockpiled on stockpile 4 are shown in dark blue and
consist of black, poorly drained, clay soils in temporary and seasonal wetland
zones.

* The stripping plans, Figures 6a and 6b, includes soil types in wetlands, shown
in light and dark blue, but mining of these wetland areas is subject to
authorization of the relevant government departments.

s The most suitable stockpile positions consisting each of a section for the A and
B-horizon should be determined by the mine engineer based on the mining
sequence plan and need to be surveyed and staked by the mine surveyor.
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7.2.4 Stripping and stockpiling of topsoil (Borrow pit areas)

The same stripping and stockpiling procedures described in section 7.2.3 are applicable
to borrow pits.
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Figure 6b: Soll stripping and stockpile guide for proposed borrow pit areas
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The following procedures might also take place during the operational phase if a rollover
mining method is applied.

7.2.5 Backfilling of open pits and leveling of spoil material

« Before topsoil can be replaced, the open pit should be backfilled to an elevation
similar to the pre-mining topography (except for the final void) in order to ensure
a continuation of the pre-mining surface drainage pafttern. The backfilled
surface should be surveyed by a surveyor in order to ensure that it has the
correct elevation and slopes to be free draining. A non free draining surface
results in local depressions of periodically saturated zones and increased
percolation which usually leads to localised subsidence of underlying spoil
material. Slopes of the spoil surface should therefore be similar to the pre-
mining surface and should change gradually since abrupt changes in slope
gradient increase the susceptibility for erosion initiation.

7.2.6 Replacing and leveling of topsoil and preparation of the surface

e The backfilled and levelled spoil surface should first be covered with soil of the
B-horizons. Care should be taken to tip enough soil per square unit to reinstate
the total required B-horizon thickness at once. Spreading of soil over far
distances and repeated traversing should be minimised in order to prevent
compaction in the lower profile which is difficult to alleviate afterwards. The
dumped soil heaps should thus only be levelled on top to reach the required
horizon/soil thickness. Caterpillar-type tracked equipment is preferred for
levelling of the B-horizons due to the large quantities of scil that need to be
handled and the tracks cause less compaction. Bowl scrapers cause enormous
compaction and should not be used.

« When the roll-over mining system is initiated and the point is reached where
soils are stripped and directly replaced, without stockpiling, the following
method should be implemented. The A-horizon of one mining strip should be
stored at the final mining strip and the B-horizon should be tipped and levelled
on the area to be rehabilitated (properly levelled spoil surface). The A-horizon of
the next mining strip should then be tipped and levelled on top of the replaced
B-horizon and the roll-over system can continue like this. The stored A-horizon
of the first mining strip should then be replaced on the B-horizon of the last
mining strip.

» After the B-horizon is replaced, the surface should be loosened to a depth of
approximately 300 mm with normal agricultural equipment, preferably a multiple
tooth implement. This is very important to prevent a compacted layer between
the A and B-horizons which will be similar to a plough sole which dramatically
reduces the effective soil depth and restricts root development.

¢ The A-horizon should then be tipped systematically over the loosened B-
horizon surface and spread evenly. Replacing the A-horizon involves much
smaller quantities of soil and a combination of a lighter dozer and grader should
be used. Graders have the ability to create a more even surface with less
traversing than a dozer, without creating too much compaction.

e The replaced topscil thickness should be progressively monitored during
replacement to verify if it is similar to the replacing depth provided in Table 8
and to prevent encountering shortages of topsoil.

Table 9a and 9b provides the criteria for soil stripping and stockpiling and also provides
the replacing soil depths and post-mining land capability for opencast mining areas and
borrow pits respectively.



Table 9a: Criteria for stripping and replacing - proposed opencast areas

Legend: Pre-mining stripping depths, soil volumes, post-mining replacing depths and land

capability =
'Pi*n;—mlnim_; Post-mining
Sﬂgf:umpw Soil Strip | Area | Area |Soil volume thﬂiw:i P Land
stockpilemon. | Ps || demn my I LOA | m S [ e ] Seeb™y
Grand Total|1135.93| 100.00 | 12144800 1135.93(100.0

*Stripping of the wetland soil units is subject to authorization of the relevant Government authorities




78

Table 9b: Criteria for stripping and replacing - proposed borrow pit areas

Legend: Pre-mining stripping depths, soil volumes, post-mining replacing depths and land

capability
Pre-mining 3 Post-mining
. e
s;;ﬂ;lmg TSoiI Strip Area | Area |Soll volume mpmmm"ﬂ Area| Land
et T I UON (DR (R [P e s e et

7.2.7 Soil amelioration and re-vegetation

* The soil fertility status should be determined by soil chemical analysis after
levelling (before seeding/re-vegetation), and soil amelioration should be done
accordingly as recommended by a soil specialist, in order to correct the pH and
nufrition status before re-vegetation.

= The rehabilitated sections should be re-vegetated with a grass mixture
dominated by local climax species in early summer to stabilize the soil.

¢ A short term fertilizer program should be based on the soil chemical status after
the first yvear in order to maintain the fertility status for 2 to 3 years after
rehabilitation until the area can be declared as self sustaining.
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7.3 Post-mining land capability requirements

The post-mining land capability class will be determined mainly by the soil type and the
thickness of the soil layer placed back on the spoil surface. Other factors and
characteristics that might influence the post-mining land capability are slope,
compaction and reduction of soil quality due to contamination of soils by subsoil, soft
overburden or spoil material.

A post-mining land capability assessment needs to be done progressively (annually)
during the operational phase by a soil specialist by means of auger observations at a
grid spacing of 100 x 100 m. This is required to evaluate the rehabilitation procedures
and to verify that the topsail thickness is similar to the replacing depths provided in
Table 8a and 9b. A final post-mining land capability map needs to be compiled and
should be submitted for closure purposes.

8. CONCLUSIONS
The following conclusions are made from the study:

» Wetland sections occur within the proposed opencast mining areas as shown on the
land capability map for proposed opencast mining areas, Figure 4a.

o Wetland sections occur within the proposed borrow pit areas as shown on the land
capability map for proposed borrow pits, Figure 4c.

* Wetland seclions are intersected by proposed linear structures as shown on the
land capability map for proposed linear structures, Figure 4e.

The impacts on these wetlands need fo be assessed by a wetland specialist and
environmental authorization is required.

9. RECOMMENDATIONS

e The soil, land capability and land use information on Figures 3a-e, 4a-e, 5a-e
and 6a-b should be used to refine the proposed mine plan.

» Stripping and mining of soils within the wetland zones will be subject to
authorization by the relevant government divisions.

» The procedures and guidelines in Section 7 should be integrated with the mine
specific rehabilitation plan.

* The mine specific rehabilitation plan must be integrated with the mine plan to
ensure successful rehabilitation and prevent the unacceptable high deterioration
from pre-mining to post-mining land capability.
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APPENDIX A
SOIL CLASSIFICATION SYSTEM

The classification system categorizes soil types in an upper soil Form level which is
subdivided into a number of lower Family levels. Each soil Form (higher level) is
defined by a unique vertical sequence of scil horizons with specific defined
properties. The soil Families (lower level) are a subdivision of the soil Form (higher
level), differentiated on the basis of specific characteristics such as leaching status,
calcareousness, structure types and sizes etc.

In this way, standardised soil identification and communication is allowed by use of soil
Form names and family numbers or names e.g. Hutton 2100 or Hutton Hayfield. The
soil Form and soil Family together are referred to as soil types.

The soil Forms are indicated by the name and the Family by its appropriate number e.g.
Hutton 2100. The soil Form and Family are then symbolized e.g. Hu and referred to as
soil type Hu. The soil Form and Family are often further categorized based on effective
soil depth, terrain unit and slope and a numerical number is added to the symbol e.g.
Hu1. For example, where the Hutton 2100 soil Form and Family occurs at an effective
depth of 900-1200 mm, it is symbolized and referred to as sail type Hu1, and where this
soil Form and Family occurs at an effective depth of 600-900 mm it is symbolized and
referred to as soil type Hu2.



APPENDIX B
SOIL PROPERTIES AND CHARACTERISTICS

Various terms in the soil legend are used to describe a series of soil properties and
characteristics such as the dominant soil Form and Family, effective scil depth, internal
drainage, and clay content per soil horizon and texture class.

1. Effective soil depth

Effective soil depth can be considered as the depth freely permeable to plant roots and
water. Effective soil depth categories used in the soil legend are as follows:

Very shallow < 300mm
Shallow 300-600 mm
Moderately deep 600-900 mm
Deep 900-1500 mm
Very deep > 1500 mm

2. Internal drainage

Internal drainage is the flow of water {annual precipitation) through the soil profile. Soils
with the ability to drain annual precipitation though the profile without waterlogged
periods within certain parts of the profile are called well-drained soils. Soils which lack
this ability will display properties indicating temporary to permanent water logged
conditions in parts of the soil profile in the form of mottling, leaching or gleying.

Moderately well-drained soils mostly display impeded internal drainage in the lower
profile e.g. soft plinthic horizons, which is the result of periodically fluctuating water
tables which are characterized by mottling and accumulation of iron and manganese
oxides.

Imperfectly drained soils mostly display impeded internal drainage in the upper and
lower parts of the profile e.g. E and plinthic horizons, which is the result of periodic
lateral flow of water in the profile and fluctuating water tables. Such soils are
characterized by grey, leached, sandy horizons and mottled plinthic horizons.

Poorly drained socils mosily display impeded intemal drainage in the upper and lower
parts of the sail profile e.g. E, plinthic and G-horizons and are the result of long term to
permanent wetness in the soil profile, which is characterized by grey, leached, sandy
horizons, mottled plinthic horizons and gleyed clay horizons.

3. Texture class

Soil texture refers to the relative proportions of the various particle size separates in the
soil. Particle sizes are defined in the following fractions.

Sand - (2.0 - 0.05 mm)
Silt — (0.05 — 0.002 mm)
Clay — (< 0.002 mm)

The relative proportions of these 3 fractions (as illustrated by the red arrows in Figure
B1) determines 1 of 12 soil texture classes e.g. sandy loam, loam, sandy clay loam etc.
The different texture class zones are demarcated by the thick black lines in the diagram.
The green zone can be used as a guideline for moderate to high agricultural potential,



but needs to be evaluated together with other soil properties.

Figure B1: Soil texture chart
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APPENDIX C
WETLAND DELINEATION

1. Legal framework

In order to determine the existence and extent of a wetland in the proposed mining area
the legal framework on what classifies as a wetland should be applied. The Mational
Water Act, 1998 (Act 36 of 1998), (NWA), includes a wetland in the definition of a
watercourse. A watercourse is:

s @ river or spring;

» a natural channel in which water flows regularly or intermittently;

e g welland, lake or dam into which, or from which, water flows, and

* any collection of water which the Minister may, by notice in the
Gazette, declare to be a watercourse.”

A wetland is then further defined by the NWA as “land which is transitional between
terrestrial and aquatic systems where the water table is usually at or near the surface, or
the land is periodically covered with shallow water, and which land in normal
circumstances supports or would support vegetation typically adapted to life in saturated
soil”,

Based on the above definition, the Department of Water Affairs and Forestry (DWAF),
now the Depariment of Water Affairs (DWA), published a set of guidelines describing
field indicators and methods for determining whether an area is a wetland or riparian
area, and for finding its boundaries (DWAF, 2005). These guidelines state that wetlands
must have one or more of the following attributes:

» Wetland (Hydromorphic) soils that display characteristics resulting from
prolonged saturation;

« The presence, at least occasionally, of water loving plants (hydrophytes); and

= A high water table that results in saturation at or near the surface, leading to
anaerobic conditions developing in the top 50cm of the soil.

Based on the NWA definition of a wetland, four indicalors were identified within the
DWAF (2005) guidelines to assist in identifying wetland areas:

e Terrain Unit Indicator. The topography of the area is usually used to
determine where in the landscape the wetland is likely to occur.

e Soil Form Indicator. Certain soil forms, as defined by the Soil Classification
Working Group (1991), are associated with prolonged and frequent
saturation.

o Soil Wetness Indicator. The soil wetness indicator identifies the morphological
“signatures” developed in the soil profile as a result of prolonged and frequent
saturation.

» \Vegetation Indicator. The vegetation indicator identifies hydrophilic vegetation
associated with frequently saturated soils.

2. Processes in wetland soils and associated properties

The following processes normally take place under anaerobic/saturated or so-called
wetland conditions:



* Mottling (localized colouring and alterations due to continued exposure to
wetness);

+ Concretions (accumulation and cohesion of minerals into hard fragments).
Leaching (removal of soluble constituents by percolating water);

» Gleying ( reduction of ferric oxides under anaerobic conditions resulting in
grey, low chroma soil colours); and

¢ |lluviation of colloidal mater from one horizon to another, resulting in the
development of grey sandy E-horizons and grey clay G-horizons.

These processes usually result in soil properties which provide undisputable
evidence of temporary to permanent wetness such as;

Dark grey coloured A-horizons

The A-horizon is the upper 200-300 mm of the soil profile and is usually defined by a
slightly darker colour due to a greater or lesser amount of humified organic matter. The
dark grey A-horizon is common to almost all the soils found in permanent and seasonal
zones. The dark grey colour usually appears only in the moist state and rapidly fades in
to a plain grey colour when it dries out. The dark appearance is due to higher organic
carbon content which builds up under the long term moist conditions in a wetland
system. The carbon and also fine organic matter loses its dark colour in the dry state
and the grey colour of the soil particles becomes prominent. The grey soil colour is the
result of the removal of soluble constituents (iron oxides, silicate clay) by percolating
water. The dark grey A-horizon is common in permanent, seasonal and temporary
wetland zones.

Grey to pale grey E-horizons

The E-horizon underlies the A-horizon, having a lower content of colloidal matter (clay,
sesquioxides, organic matter) usually reflected by a pale colour and a relative
accumulation of quartz and/or other resistant minerals of sand or silt sizes. The E-
horizon develops under high lateral flow (permanent or periodic) of water in the soil
profile, which removes some colloidal matter to the lower soil profile and some further
down the wetland system. The E-horizon is thus the flow path for shallow groundwater
in the wetland zone. The grey and pale grey E-horizon is common in permanent and
seasonal wetland zones and less common in temporary zones.

Yellowish grey E-horizons

The colour of the E-horizon reflects the intensity of removal of colloidal matter from the
horizon. This results in the phenomenon that some E-horizons have a yellowish colour
in the moist state but become grey in the dry state. The yellowish colour in the moist
state is due to an incomplete covering of the mineral soil particle by ferric oxides and
indicates a less leached state and less anaerobic (saturated conditions) conditions. The
yellowish E-horizons are therefore strongly related to temporary wetland zones and
ocecur less in seasonal or permanent wetland zones.

Plinthic horizons

Flinthic horizons are characterised by localization and accumulation of iron and
manganese oxides under conditions of a fluctuating water table, resulting in distinct
reddish brown, yellowish brown and/or black mottles, with or without hardening to form
sesquioxide concretions. Plinthic horizons are the result of fluctuating water tables
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which implies wetter and dryer phases and are therefore found commonly in seasonal
and temporary wetland zones and less in permanent wetland zones.

G-horizons

Gleying is the process of reduction of ferric oxides and hydrated oxides under anaerobic
conditions, resulting in grey, low chroma matrix colours. This usually goes along with
clay illuviation from the upper horizon which results in a grey clay horizon and is called a
G-horizon. G-horizons are commonly found in permanent wetland zones, occasionally
in seasonal zones and rarely in temporary wetland zones.



APPENDIX D
COORDINATES OF SOIL SAMPLING POINTS AND STAKE POINTS

Table D1: Coordinates of soil sampling points

Coordinates of Soil Sampling Points
Son |  Eiipsow. Carke 1000 Moa | Geosraphic Coordinste System
mﬁ:ﬁm Gmnr::yg;;a& LO29 Units: ml degrees
X (m) Y (m) XiLat (dd) | Y/Long (dd)
DSz 2BB4652 2 -14756.739 -26.072608 29147480
|DSo8 2884652 228 -15656.742 -26.07 2509 291564 75|
DT108 2884502 227 -16706.745 -26.071233 29166967
EGT3 2882552 221 -11806.730 -26.0536 29.118978|
EHI3 2882402221 -14806.739 -26.052207 29148054
ECQB6 2B881052.217 -13856.736 -26.040121 29138448
EQ126 2881052.217 -19856, 754 -26.040051 29.198396
EQ138 2881052.217 -21656.760 -26.040025 29 216380
ERS8 2880902 .216 -14156.737) -26.038764 29141443
EVTOD 2880302215 -11456.720 -26.033372 28.114462
EV72 2880302215 -11756.730 26033365 29,117450
|Ewaz2 2880152 214 -14756.739 -26.031988 29.147430
EZ103 2874702.213 -16406.744 -26.027308 29.163809
FCGa 2879252 211 -11156.728 -26.023886 28.111455
FGS9 2878652 210 -15B06.742 -26.018437 29157902
FJ106 2878202 208 -16B56.745 -26.014363 20.168385
FK104 2878052208 =1G556. 744 -26.013012 20165386
|FM104 2877752 207, =1G69546. 744 -26.010304 29.165382
ff‘l"B1 2875952 201 -13106.734 -25.994081 29.130903




APPENDIX E
SOIL HORIZON PROPERTIES INFLUENCING STRIPPING AND STOCKPILING
PROCEDURES

The stripping procedures aim, with consideration of practical limitations, to reconstruct
the original horizon sequences. This is the only way to re-establish 70% or more of the
pre-mining land capability. It is important to bear in mind that the natural soil horizons
developed over thousands of years in a specific sequence and is the result of soil
genesis (weathering) of the parent rock driven by climatic conditions (temperature and
moisture) within a specific topography. Stripping and replacing of soil will always result
in a moderate to severe disturbance of the natural balances in the soil's physical and
chemical properties. This implies that, even with precise execution of well defined
rehabilitation procedures, a degradation from pre-mining to post-mining land capability
is unavoidable. This implies that, without precise stripping and replacing of topsoil,
substantial degradation from pre-mining to post-mining land capability will probably take
place.

The term topsoil in these guidelines refers to the A, B, E and G-horizons of the soil
profile as defined in the Taxonomic Soil Classification system for South Africa. The A-
horizon comprises the upper part (0-300 mm) of the soil profile and the B1 and B2-
horizon from 300 mm up to the stripping depth specified per soil type as shown on
Figure 6 and Table 10.

The A-horizon is characterised by a darker colour due to a higher organic carbon
content, caused by decomposition of organic matter and roots of crops or natural
vegetation. The organic carbon provides higher fertility and water holding capacity. It
also improves infiltration and provides a natural buffer against compaction and hard
setting. It also serves as a seed source of natural species which can re-establish after
rehabilitation. It is therefore crucial to strip the A-horizon separately and replace it in the
same posilion.

Well-drained, red and yellow brown B-horizons usually contain significantly lower
organic carbon and have a higher clay content which gradually increases lower in the
soil profile. The increasing clay content plays a significant role in soil potential and the
soil's ability to sustain crops and plants, because it provides higher water storage
capacity and prevents groundwater from rapidly leaching out of the rooting zones of
plants. Red and yellow brown B-horizon materials which are placed on the surface (in
the natural A-horizon position) tend to seal and compact severely, which leads to lower
germination rates of seeds, restricted root development and higher runoff which triggers

soil erosion.

Imperfectly to poorly drained plinthic B-horizons commonly have significantly higher clay
contents than the well-drained horizons above them. They are characterised by
prominent mottling and sesquioxide concretions which indicate impeded internal
drainage. These materials are prone to severe compaction and sealing which result in
low infiltration, higher runoff and consequent erosion when placed on the surface (in the
natural A-horizon position).

Poorly drained G-horizons are clayey, very slowly permeable horizens. Placing this
horizon on the surface will result in high runoff, very low infiltration and poor plant

growth.
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result in a reduction of soil quality and subsequent land ga in soil report. 3 Theyto gsoil stockniles will tal officer |°P and
capability. 3. The topsoil stockpiles will cover the natural be remove dpas .so.on as gssible 4 pA" decommis
soil surface and cause the majority of soil functions . asp o .
(growth and nutrient medium and habitat) to cease accidental f'."el and_ oil spillages will be . stoning
completely. 4. Possible contamination of soils by cleaned up immediately and all mechanical phases
spillages m; fu'el or oil equipment will be serviced at a suitable
’ facility.
The land capability at the footprint of the box cut will
reduce from arable land and grazing to none because
there will be no topsoil. The land capability at the
footprint where topsoil are stockpiled will reduce from All mitigation measures applied on soils wil
112 Land arable and grazng to none becuase the topsoil stockpile . directl 9 contribute to reinggte re-mining land As for soils |As for soils 10 1 2 5
o capability |will cover the productive soil surface. The soil quality of ca abﬁit as far as possible P 9 above. above.
the stockpiled topsoil will decreas due to compaction p 4 P
and mixing of soil horizons and subsequent deterioration
of soil properties such as water holding capacity and
fertility status.
The land use at the footprint of the box cut will reduce
from cultivation and grazing to none because there will All mitigation measures applied on soils wil
113 Land use be no topsoil. The land use at the footprint where topsoil . directl 9 contribute to reinggte re-mining land As for soils |As for soils 10 1 2 5
o are stockpiled will reduce from cultivation and grazng to uses a).,s far as possible P 9 above. above.
none becuase the topsoil stockpile will cover the p
productive soil surface.
121 Soil No impact on soil Neutral None 2 1 1 1
Land ) "
1.2.2 ... |No impact on land capability Neutral None 2 1 1 1
capability
The mine Constructi
on,
Will probably or already has led to withdrawal of land fﬁ::ﬂe:ake The mine should make the area available to The mine's operational
1.2.3 Land use |uses such as cultivation and grazing due to mining - y . environmen and 2 1 1 1
N available for be utilized by local farmers. N .
operation local farmers tal officer | decommis
to utilize it sioning
phases

Clean Stream Environmental Consultants
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13.1

Soil

Stripping of topsoil at borrow pit footprints and
storage thereof on stockpiles.

1. Stripping and stockpiling result in mixing of the soil's A
and B-horizons with different textural classes with
subsequent reduction in fertility, water holding capacity
and buffer capacity against compaction. 2. Stripping of
lower quality subsoil together with high quality topsoil
result in a reduction of soil quality and subsequent land
capability. 3. The topsoil stockpiles will cover the natural
soil surface and cause the majority of soil functions
(growth and nutrient medium and habitat) to cease
completely. 4. Possible contamination of soils by
spillages of fuel or oil.

10

May 2013

Land
capability

The land capability at the footprint of the borrow pit will
reduce from arable land and grazing to none because
there will be no topsoil. The land capability at the
footprint where topsoil are stockpiled will reduce from
arable and grazng to none becuase the topsoil stockpile
will cover the productive soil surface. The soil quality of
the stockpiled topsoil will decreas due to compaction
and mixing of soil horizons and subsequent deterioration
of soil properties such as water holding capacity and
fertility status.

10

Land use

Soil

The land use at the footprint of the box cut will reduce
from cultivation and grazing to none because there will
be no topsoil. The land use at the footprint where topsoil
are stockpiled will reduce from cultivation and grazng to
none becuase the topsoil stockpile will cover the
productive soil surface.

Stripping of topsoil at the footprint of pollution
control dams, silt traps and drainage canal where
the upper 300 mm will be stockpiled and the
remainder used for construction of the wall
embankments.

1. Stripping and stockpiling result in mixing of the soil's A
and B-horizons with different textural classes with
subsequent reduction in fertility, water holding capacity
and buffer capacity against compaction. 2. Stripping of
lower quality subsoil together with high quality topsoil
result in a reduction of soil quality and subsequent land
capability. 3. The topsoil stockpiles will cover the natural
soil surface and cause the majority of soil functions
(growth and nutrient medium and habitat) to cease
completely. 4. Possible contamination of soils by
spillages of fuel or oil.

10

10

1.4.2

Land
capability

The land capability at the footprint of the structures will
reduce from arable land and grazing to none because
there will be no topsoil. The land capability at the
footprint where topsoil are stockpiled will reduce from
arable and grazng to none becuase the topsoil stockpile
will cover the productive soil surface. The soil quality of
the stockpiled topsoil will decreas due to compaction
and mixing of soil horizons and subsequent deterioration
of soil properties such as water holding capacity and
fertility status.

10

Land use

The land use at the footprint of the structures will reduce
from cultivation and grazing to none because there will
be no topsoil. The land use at the footprint where topsoil
are stockpiled will reduce from cultivation and grazng to
none becuase the topsoil stockpile will cover the
productive soil surface.

Msobo Coal: Verkeerdepan Extension

10

1. Soils will be stripped at specified depths in

order to prevent stripping of lower quality

subsoil together with topsoil. 2. Topsoil will Progressiv

be stripped and stockpiled based on soil type ely during

groups (red soils, yellow brown soils and grey the

wetland soils) in order to preserve pre-mining The mine's constructio

soil potential and land capability as far as environmen n, 10 4 5
possible as indicated by Figure 6a and Table tal officer operational

9a in soil report. 3. The topsoil stockpiles will and

be removed as soon as possible. 4. All decommis

accidental fuel and oil spillages will be sioning

cleaned up immediately and all mechanical phases

equipment will be serviced at a suitable

facility.

AII mitigation lmeasures-apphed on SF)I!S will As for soils |As for soils

directly contribute to reinsate pre-mining land bov bov 10 4 5
capability as far as possible above. anove.

AII mitigation lmeasures-apphed on SF)I!S will As for soils |As for soils

directly contribute to reinsate pre-mining land bov bov. 10 4 5
uses as far as possible above. anove.

1. The upper 300 mm of topsoil (A-horizon)

will be removed and stockpiled for final

rehabilitation. 2. The dam floor and

embankments will be lined with a polyethylene| The mine's

membrane to prevent soil pollution by low environmen Contructio

quality mine water. 3. Dirty water channels will | tal officer n phase 10 4 5
be lined with concrete or a polyethylene and mine

membrane. 4. All accidental fuel and oil engineer

spillages will be cleaned up immediately and

all mechanical equipment will be serviced at a

suitable facility.

A_II mitigation rneasures_apphed on s_0|_ls will As for soils |As for soils

directly contribute to reinsate pre-mining land above above 10 4 5
capability as far as possible

A_II mitigation rneasures_apphed on s_0|_ls will As for soils |As for soils

directly contribute to reinsate pre-mining land above above 10 4 5
uses as far as possible

Draft EIA under the NEMA, 1998

Clean Stream Environmental Consultants



Opencast Mining EIAMAP May 2013 3
1. The upper 300 mm of topsoil (A-horizon)
will be excavated and placed further away
Digging of trenches for the construction of low from the trench. 2. The remainder of the soils
quality water pipelines. up to the preferred depth should be placed in-
1. The digging of trenches will result in mixing of the A between the trench and soils of the upper 300
and B soil horizons and possible mixing with low quality mm in order to prevent mixing of the A and B- Lo
. ; . . . . ; A ] The mine's .
; subsoil horizons with subsequent reduction in soil horizons. 3. The soils should be backfilled in . Contructio
141 Soil ) " . . - 4 - 8 A environmen 4 2 5
quality, fertility, water holding capacity and buffer the original sequence. 4. The footprint will be N n phase
. k N ; . ; N . tal officer
capacity against compaction. 3. Compaction of soil by loosened with a multiple tooth implement to a
heavy mechanical equipment will alter soil physical depth of 300 mm in order to alleviate soil
properties negatively. 5. Possible contamination of soils compaction. 5. All accidental fuel and oil
by spillages of fuel or oil. spillages will be cleaned up immediately and
all mechanical equipment will be serviced at a
suitable facility.
The land capability will reduce from arable, grazing and
wetland to none because the open trences will have no All mitigation measures applied on soils will . )
Land - L .. . L. . . As for soils |As for soils
1.4.2 capabilit land capability. The original land capability will be - 4 mitigate and improve post-mining land above above 4 2 5
p Y |reinstated to a large extend when the topsoil are capability : !
backfilled according to mitigation measures.
The land use will change from crop production and
grazing to none because_ the open t rgches will have no All mitigation measures applied on soils will  [As for soils |As for soils
143 Land use |possible land use potential. The original land uses can - 4 - 4 2 5
: . ) . affect post-mining land uses. above. above.
be reinstated when the topsoil are backfilled according
to mitigation measures.
Drilling of a borehole usually result in destroying of 1. There are probably no practical solution to
the soils A and B horizons at the footprint of the preseve the soil's A and B horizons due to the
borehole, approximately 200 mm in diametre, which very small size of the impact footprint. 2. Soil
is very small (less than 0.000004 ha). pollution with sludge and low quality water The mine's Contructio
1.4.1 Soil 1. Destroying of the soils A and B-horizons at the - 10 should be prevented with polyethylene environmen n phase 10 4 5
diameter of the hole. 2. Possible pollution of soils in membranes. 3. All accidental fuel and oil tal officer p
close vacinity of the hole with sludge and low quality spillages will be cleaned up immediately and
water. 3. Possible contamination of soils by spillages of all mechanical equipment will be serviced at a
fuel or oil. suitable facility.
Land The land capability will reduce from araple and grazing All mitigation measures applied on soils will  |As for soils |As for soils
1.4.2 .. [to none because the open borehole will have no land - 10 . . " 10 4 5
capability ~ mitigate and improve land capability above. above.
capability.
The 'Iand use will change from crop produptlon and All mitigation measures applied on soils will  |As for soils |As for soils
1.4.3 Land use |grazing to none because the open borehole will have no - 10 - 10 4 5
- X affect post-mining land uses. above. above.
possible land use potential.
. . 1. All accidental fuel and oil spillages will be .
15.1 Soil fos StrL.J;tlon :f d|'es?l tanfks ?b(;ve g{lound f fuel a P cleaned up immediately and all mechanical J:,?rgznmeez Contructio 2 1 1
" . ossible contamination of solls by spiflages of fuel or equipment will be serviced at a suitable N n phase
oil. - tal officer
facility.
152 Lan_d_ The current arable and grazing land capability will cease : s As for soil above As for soils |As for soils 8 2 1
capability |completely until the structure is removed. above. above.
153 Land use The curre_nt land uses will cease completely until the : s Contain the footprint as far as possible. As for soils |As for soils 8 2 5
structure is removed. above. above.
Lining of
Construction of the Zaaiwater tailings dam on the drains vir
existing backfilled opencast footprint. 1.The topsoil concreteto |, . . . . A
; X L - [Lining of footprint drains to prevent soil
16.1 Soil was removed during the opencast mining prosess. The Neutral 0 prevent soil ining of footprt ains to prevent sol 10 5 5
. - p .~ " |pollution in surrounding area
construction phase of the tailings dam will therefore pollution in
have no additional impack on soils. surroundin
g area
162 Lan_d_ No addmgnal impact on land capabiity during Neutral 0 As for soils above 10 5 5
capability |construction phase
163 Land use :;lr(])a:c;dltlonal impact on land use during construction Neutral 0 As for soils above 10 5 5

Msobo Coal: Verkeerdepan Extension

Draft EIA under the NEMA, 1998

Clean Stream Environmental Consultants
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Slurry pipelines are usually above ground and will
then have minor impacts on soil. If the slurry pipes All accidental fuel and oil spillages will be .
L S X - ) The mine's .
. are buried it will have similar impacts as water cleaned up immediately and all mechanical : Contructio
1.6.1 Soil - 2 1 1 1 . . : ) environmen 2 4 1
pipelines above. equipment will be serviced at a suitable tal ofiicer | ™ phase
1. Possible contamination of soils by spillages of fuel or facility.
oil during consturction.
1.6.2 Lan_d_ Minor impacts 2 1 1 1 As for soils above As for soils |As for soils 2 4 1
capability above. above.
163 Land use The current crop production and grazing land uses will 4 1 1 1 Contain the footprint as far as possible. As for soils |As for soils 2 4 5
cease. above. above.
1.7 Construction of temporary coal stockpiles
Construction of temporary coal stockpiles. 1. The soil surface will be covered with a
1. Covering the soil surface with the base layer soft overburden layer which will serve as a | The mine's
(probably soft overburden material) will cause natural sealing layer for salt and heavy metal environmen Contructio
1.7.1 Soil soil functions (growth and nutrient medium and habitat) 10 1 2 5 pollution. 2. A soft overburden berm will be | tal officer n phase 8 4 5
at the stockpile footprint to cease completely. 2. constructed around the structure to and mine p
Compaction of soil by heavy mechanical equipment will manage storm water and pollution of engineer
alter soil physical properties negatively. surrounding area.
172 Lanq_ The current ar.able and grazing land _(?apablllty will cease 10 1 2 5 As for soils above As for soils |As for soils 8 4 5
capability |completely until the footprint is rehabilitated. above above
173 Land use All cu_rre.nt Iand. uses will cease completely until the 10 1 2 5 As for soils above As for soils |As for soils 8 4 5
footprint is rehabilitated. above above
1.8 Construction of an explosive magazine
The construction of an expolosive magazine with a
concrete or gravel _foundatlon. l.(?oven_ng the soil Contain the footprint as far as possible. All
surface at the footprint of the magazine with concrete or . - . .
; . i accidental fuel and oil spillages will be The mine's .
. gravel will cause natural soil functions (growth and X ) . ! Contructio
1.8.1 Soil . ) ) 10 1 4 5 cleaned up immediately and all mechanical environmen 8 4 5
nutrient medium and habitat) to cease completely. 2. . ) : : X n phase
A A ; : ¥ X equipment will be serviced at a suitable tal officer
Compaction of foudation footprint will alter soil physical facility
properties negatively. 3. Possible contamination of soils
by spillages of fuel or oil.
182 Lan_d_ The current are_;\ble and grazing land capability will cease 10 1 4 5 As for soils above As for soils |As for soils 8 4 5
capability |completely until the structure is removed. above above
183 Land use The curre_nt land uses will cease completely until the 10 1 4 5 As for soils above As for soils |As for soils 8 4 5
structure is removed. above above
1.9 Construction of general fencing
Digging or drilling of holes for fence poles and . .
. gg g. 9 ; p . 1. There are probably no practical solution to
filling with concrete usually result in destroying of o :
X R . preseve the soil's A and B horizons due to the
the soils A and B horizons at the footprint of the N . . .
. L L very small size of the impact footprint. 2. All The mine's .
; hole, approximately 250 mm in diametre, which is 4 I y i Contructio
1.9.1 Soil 10 1 4 5 accidental fuel and oil spillages will be environmen 10 4 5
very small (less than 0.000004 ha). X ) . N n phase
1. Destrovi fth ils A and B-hori tth cleaned up immediately and all mechanical tal officer
: estroying of the solis a.n 3 orlzops g e . equipment will be serviced at a suitable
diameter of the hole. 2. Possible contamination of soils facility
by spillages of fuel or oil during construction. :
Land The land capability will reduce from arablg and grazmg All mitigation measures applied on soils will  |As for soils |As for soils
1.9.2 _..|to none because the concrete pole footprints will have 10 1 4 5 i, . ™ 10 4 5
capability o mitigate and improve land capability above. above.
no land capability.
The 'Iand use will change from crop productlgn anpl All mitigation measures applied on soils will  |As for soils |As for soils
1.9.3 Land use |grazing to none because the concrete pole footprints will 10 1 4 5 - 10 4 5
- ) affect post-mining land uses. above. above.
have no possible land use potential.
1.10 Construction of haul roads
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1.10.1

Soil

Construction of haul roads. The soil surface will be
graded, compacted and covered with base
materials. 1.Covering the soil surface with base
materials will cause natural soil functions (growth and
nitrient medium and habitat) at the road footprint to
cease completely. 2. Compaction of soil by heavy
mechanical equipment will alter soil physical properties
negatively. 3. Possible contamination of soils by
spillages of fuel or oil.

10

1.10.2

Land
capability

The current arable and grazing land capability will cease
completely until the structure is removed.

10

1.10.3

1111

Land use

Soil

The current land uses will cease completely until the
structure is removed.

Construction of ROM tip.

1. Covering the soil surface with the base layer
(probably soft overburden material) will cause natural
soil functions (growth and nutrient medium and habitat)
at the stockpile footprint to cease completely. 2.
Compaction of soil by heavy mechanical equipment will
alter soil physical properties negatively. 3. Possible
contamination of soils by spillages of fuel or oil.

10

10

1.11.2

Land
capability

The current arable and grazing land capability will cease
completely for the lifespan of the structure.

10

1.11.3

1121

Land use

Soil

The current arable and grazing land uses will cease
completely for the lifespan of the structure.

Construction of raw coal stockpile.

1. Covering the soil surface with the base layer
(probably soft overburden material) will cause natural
soil functions (growth and nutrient medium and habitat)
at the stockpile footprint to cease completely. 2.
Compaction of soil by heavy mechanical equipment will
alter soil physical properties negatively. 3. Possible
contamination of soils by spillages of fuel or oil.

10

10

1.12.2

Land
capability

The current arable and grazing land capability will cease
completely for the lifespan of the structure.

10

1.12.3

Land use

The current arable and grazing land uses will cease
completely for the lifespan of the structure.

10

2.13.1

Soil

Progressive stripping of topsoil at the opencast
footprint and direct replacing on backfilled opencast
areas.

1. Stripping and replacing result in mixing of the soil's A
and B-horizons with different textural classes with
subsequent reduction in fertility, water holding capacity
and buffer capacity against compaction. 2. Stripping of
lower quality subsoil together with high quality topsoil
result in a reduction of soil quality and subsequent land
capability. 3. Possible contamination of soils by spillages
of fuel or oil.

10

All accidental fuel and oil spillages will be .
N - . The mine's .
cleaned up immediately and all mechanical : Contructio
. . h - environmen 10 4 5
equipment will be serviced at a suitable Y n phase
L tal officer
facility.
As for soils above As for soils |As for soils 10 4 5
above above
As for soils above As for soils |As for soils 10 2 5
above above
1. The soil surface will be covered with a
soft overburden layer which will serve as a
sealing layer for salt and heavy metal .
pollution. 2. A soft overburden berm will be Th? mine's
environmen .
constructed around the structure to N Contructio
. tal officer 10 4 5
manage storm water and pollution of X n phase
: . and mine
surrounding area. 3. All accidental fuel and .
S . } . engineer
oil spillages will be cleaned up immediately
and all mechanical equipment will be
serviced at a suitable facility.
As for soils above As for soils |As for soils 10 2 5
above above
As for soils above As for soils |As for soils 10 4 5
above above
1. The soil surface will be covered with a
soft overburden layer which will serve as a
sealing layer for salt and heavy metal .
pollution. 2. A soft overburden berm will be Jr:/?r?r:nmeei
constructed around the structure to Y Contructio
. tal officer 10 4 5
manage storm water and pollution of X n phase
: . and mine
surrounding area. 3. All accidental fuel and .
S . . . engineer
oil spillages will be cleaned up immediately
and all mechanical equipment will be
serviced at a suitable facility.
As for soils above As for soils |As for soils 10 2 5
above above
As for soils above As for soils |As for soils 10 2 5
above above
2. Operational Phase (approx. years)
1. Soils will be stripped at specified depths
in order to prevent stripping of lower
quality subsoil together with topsoil (Figure
6a and Table 9a in soil report). 2. Open
pits will be backfilled and spoil surfaces will[ The mine's .
. . Progressiv
be levelled and shaped to a free draining | environmen .
L - ) ely during
topography similar to the pre-mining tal officer
L . y the,
surface. 3. Topsoil will be dumped in with !
. . . . _|operational
sufficient quantities on levelled spoil consultation and 6 2 5
surfaces to render a soil depth similar to of a soil .
- . - decommis
the stripping depth after levelling (Table specialist sioning
9a). 4. Soil amelioration and re-vegetation |from time to phases
will be done as described in section 7.2.3 time
to 7.2.7 in the soil report. 5. All accidental
fuel and oil spillages will be cleaned up
immediately and all mechanical equipment
will be serviced at a suitable facility.
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2.13.2

Land
capability

The impacts on soils as described above will cause a
reduction in land capability. However, the post-mining
land capability will remain arable if the mitigation
measures are followed.

10

2.13.3

2141

Land use

Soil

A reduction in land capability will reduce crop production
potential and subsequent crop yields. However, the pre-
mining land uses which are mainly crop farming and
grazing can be reinstated after rehabilitation.

Progressive stripping of topsoil at the opencast
footprint and direct replacing on backfilled opencast
areas.

1. Stripping and replacing result in mixing of the soil's A
and B-horizons with different textural classes with
subsequent reduction in fertility, water holding capacity
and buffer capacity against compaction. 2. Stripping of
lower quality subsoil together with high quality topsoil
result in a reduction of soil quality and subsequent land
capability. 3. Possible contamination of soils by spillages
of fuel or oil.

10

10

2.14.2

Land
capability

The impacts on soils as described above will cause a
reduction in land capability. However, the post-mining
land capability will remain arable if the mitigation
measures are followed.

10

2.14.3

2.15.1

Land use

Soil

A reduction in land capability will reduce crop production
potential and subsequent crop yields. However, the pre-
mining land uses which are mainly crop farming and
grazing can be reinstated after rehabilitation.

1. Possible subsidence with minor impact on soil
physical and chemical properties

10

2.15.2

Land
capability

Arable and grazing land capability wil be affected
negatively

2153

2.16.1

Land use

Soil

Will probably led to at least partial withdrawal of land
uses such as cultivation and grazing.

Progressive stripping of topsoil at borrow pit
footprints and storage thereof on stockpiles.

1. Stripping and stockpiling result in mixing of the soil's A
and B-horizons with different textural classes with
subsequent reduction in fertility, water holding capacity
and buffer capacity against compaction. 2. Stripping of
lower quality subsoil together with high quality topsoil
result in a reduction of soil quality and subsequent land
capability. 3. The topsoil stockpiles will cover the natural
soil surface and cause the majority of soil functions
(growth and nutrient medium and habitat) to cease
completely. 4. Possible contamination of soils by
spillages of fuel or oil.

Msobo Coal: Verkeerdepan Extension

10

All mitigation measures applied on soils will . )
. . S As for soils |As for soils
mitigate and improve post-mining land 6 2 5
™ above above
capability
All mitigation measures applied on soils will
directly affect post-mining land capability As for soils |As for soils
) : ; . - 6 2 5
which will determine possible post mining land |above above
uses.
1. Soils will be stripped at specified depths
in order to prevent stripping of lower
quality subsoil together with topsoil (Figure
6a and Table 9a in soil report). 2. Open
pits will be backfilled and spoil surfaces will| The mine's .
- . Progressiv
be levelled and shaped to a free draining | environmen X
S - N ely during
topography similar to the pre-mining tal officer
L . . the,
surface. 3. Topsoil will be dumped in with !
- . X . __|operational
sufficient quantities on levelled spoil consultation and 6 2 5
surfaces to render a soil depth similar to of a soil .
-~ " o decommis
the stripping depth after levelling (Table specialist sionin
9a). 4. Soil amelioration and re-vegetation |from time to phaseg
will be done as described in section 7.2.3 time
to 7.2.7 in the soil report. 5. All accidental
fuel and oil spillages will be cleaned up
immediately and all mechanical equipment
will be serviced at a suitable facility.
AI! .rnltlganon'measures appll'e(.i on soils will As for soils |As for soils
mitigate and improve post-mining land 6 2 5
- above above
capability
All mitigation measures applied on soils will
directly affect post-mining land capability As for soils |As for soils
¥ N . . - 6 2 5
which will determine possible post mining land|above above
uses.
None 2 1 1
None 2 1 1
Constructi
Inspect all occurences of subsidence The mine's on,
frequently and take remedial action where environmen |operational 2 1 1
dangerous cracks or sinkholes occurs. tal officer and
decommis
1. Soils will be stripped at specified depths in
order to prevent stripping of lower quality
subsoil together with topsoil. 2. Topsoil will Progressiv
be stripped and stockpiled based on soil type ely during
groups (red soils, yellow brown soils and grey the
wetland soils) in order to preserve pre-mining .. |constructio
} } " The mine's
soil potential and land capability as far as X n,
; - Ny environmen . 10 4 5
possible as indicated by Figure 6a and Table N operational
. . . - . tal officer
9a in soail report. 3. The topsoil stockpiles will and
be removed as soon as possible. 4. All decommis
accidental fuel and oil spillages will be sioning
cleaned up immediately and all mechanical phases
equipment will be serviced at a suitable
facility.
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2.16.2

Land
capability

The land capability at the footprint of the borrow pit will
reduce from arable land and grazing to none because
there will be no topsoil. The land capability at the
footprint where topsoil are stockpiled will reduce from
arable and grazng to none becuase the topsoil stockpile
will cover the productive soil surface. The soil quality of
the stockpiled topsoil will decreas due to compaction
and mixing of soil horizons and subsequent deterioration
of soil properties such as water holding capacity and
fertility status.

May 2013

2.16.3

217.1

Land use

Soil

The land use at the footprint of the box cut will reduce
from cultivation and grazing to none because there will
be no topsoil. The land use at the footprint where topsoil
are stockpiled will reduce from cultivation and grazng to
none becuase the topsoil stockpile will cover the
productive soil surface.

Maintenance and use of pollution control dams and
silt traps.

1. Allimpacts on soil during the construction phase will
remain throughout the operational phase (natural soil
functions will remain ceased). 2. Possible contamination
of soils (salts) by leaking dams or overspills of pollution
control dams during the rainy season will alter soil
chemical status negatively.

2.17.2

Land
capability

The pre-mining land capability will remain ceased.
Altered soil chemical status due to leaks or overspils
might hamper land capability to some extent.

2173

217.1

Land use

Soil

The pre-mining land uses will remain ceased. Altered
soil chemical stauts might hamper land uses to some
extent.

Dumping of discard material on the Zaaiwater tailings
dam.

1. The dam prevent replacing of topsoil and all natural
soil functions will remain ceased. 2. Possible leachates
from the dam can cause salt pollution and acidification of
soils in the surroundings area.

217.1

Land
capability

Land capability at the dam footprint will remain ceased.

217.1

217.1

Land use

Soil

All land uses at the dam footprint will remain ceased.

Conveyance of low quality water and sludge via
slurry pipelines.

1. Possible salt and sludge pollution by leaking pipes will
alter soil chemical status negatively.

2.17.2

Land
capability

Altered soil chemical stauts might hamper land
capability to some extent.

2.17.3

Land use

Altered soil chemical stauts might hamper land uses to
some extent.

Msobo Coal: Verkeerdepan Extension

All mitigation measures applied on soils will . )
. . . o As for soils |As for soils
directly contribute to reinsate pre-mining land 10 4 5
2. . above. above.
capability as far as possible
A_II mitigation measures_applled on s_0|_ls will As for soils |As for soils
directly contribute to reinsate pre-mining land 10 4 5
- above. above.
uses as far as possible
1. Continuous monitoring of pollution control Progressiv
dam levels in order to prevent overspills. 2. The mine's | ely during
Frequent inspections to identify leaks and environmen the, 10 4 5
immediate reparation thereof. 3. Immediate tal officer |operational
removal of sludge after overspills. phase
As for soils above As for soils |As for soils 10 4 5
above above
As for soils above As for soils |As for soils 10 2 5
above above
1. Progressive shaping of the dam edges to
gradients suitable for re-vegetation. 2.
Progressively covering dam edges with a Progressiv
topsoil layer and re-vegetation thereof with The mine's | ely during
grass mixture with strong stabilizing abilities. | environmen the 10 5 5
3. Frequent maintanance and cleaning of tal officer |operational
concrete drains. 4. Frequent inspections to phase
identify zones contaminated by leachates
seeping from the dam.
As for soils above. As for solils | As for soils 10 5 5
above. above.
As for soils above. As for soils |As for soils 10 5 5
above. above.
Progressiv
Frequent inspections to identify leaks. The mine's | ely during
Immediate reparation of leaks and removal |environmen the 4 1 1
of spilled sludge to a suitable disposal facility. | tal officer |operational
phase
As for soils above. As for soils |As for soils 4 1 1
above. above.
As for soils above. As for soils |As for soils 4 1 1
above. above.
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. Progressiv
Extraction of water The mine's | ely during
217.1 Soil 1 T.h.e SOII.S A and B horizons remains destroyed; No 4 1 2 No mitigation required environmen the 2 1 1
additional impact. Y .
tal officer |operational
phase
2.17.2 Lanfd_ No additional impact. 4 1 2 As for soils above. As for soils |As for soils 2 1 1
capability above. above.
2.17.3 | Land use [No additional impact. 4 1 2 As for soils above. As for soils |As for soils 2 1 1
above. above.
Use of roads and haul roads. . .
. . X . . The mine's | Progressiv
1. Allimpacts on soils during the construction phase will . . .
. - N Frequent dust sepression by water trucks. environmen | ely during
. remain during the operational phase. 2. Coal and coal ; 7 .
2.18.1 Soil . . 10 4 5 Implementation of an effective storm water tal officer the 10 4 5
dust pollution from haul trucks along haul road will cause X .
) B . . - management system along haul roads. and mine |operational
salt pollution which will alter soil chemical status .
N engineer phase
negatively.
Land capability at roads and haul road footprints will . :
2.18.2 Lazﬁi + remain ceased. Altered soil chemical stauts might 10 4 5 As for soils above. 2;;3; soils :s(:\?é soils 10 4 5
Capability hamper land capability to some extent. ' :
All land uses at roads and haul road footprints will As for soils |As for soils
2.18.3 | Land use |remain ceased. Altered soil chemical status might 10 4 5 As for soils above. 10 4 5
above. above.
hamper land uses to some extent.
Use of diesel tanks ) . .
2.19.1 Soil 1. All impacts of construction phase will remain. 2. 10 4 5 L A" acm(':lental fuel spillages will be cleaned 10 4 5
) - § . ) up immediately.
Possible contamination of soils by spillages of diesel
219.2 Lan'd' The pre-mlnlng are}ble and grazmg land capability will 10 a 5 As for soil above 10 4 5
capability |remain ceased until the structure is removed.
2.19.3 | Land use The pre-mining land uses will remain ceased until the 10 4 5 Contain the footprint as far as possible. 10 4 5
structure is removed.
Dumping and storage of coal on coal stockpiles and
ROM tip. The mine's | Progressiv
1. Allimpacts of the construction phase will remain Implementation of an efficient storm water environmen | ely during
2.19.1 Soil during the operational phase until the site is 10 4 5 m:fna ement system tal officer the 10 4 5
rehabilitated. 2. Possible salt pollution of surface runoff 9 Y and mine |operational
and leachates from the stockpile may alter soil chemical engineer phase
status negatively in the immediate surrounding.
2192 Lan_d_ AItere_q soil chemical stauts might hamper land 10 4 5 As for soils above. As for soils |As for soils 10 2 5
capability |capability to some extent. above. above.
2193 | Land use Altered soil chemical stauts might hamper land uses to 10 4 5 As for soils above. As for soils |As for soils 10 2 5
some extent. above. above.
Use and maintenance of the explosives magazine.
2191 Soil 1. AII impacts of t_he construction phase \_N_lll remain 10 a 5 None 10 4 5
during the operational phase and no additional impacts
is anticipated.
2192 Lan_d_ Land capability at the magazine footprint will remain 10 4 5 None 10 2 5
capability |ceased.
2193 | Land use All land uses at the magazine footprint will remain 10 4 5 75 None 10 2 5
ceased.
3. Decommissioning Phase (after operational phase until closure goals are reached)
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Replacing of remaining coal discard and
overburden back in final voids. Back filling of final
voids with overburden. Replacement of stockpiled

3.20.1 Soil topsoil.
1. Above mentioned activities are mitigtion procedures
and not impacts. 2. Possible contamination of soils by
spillages of fuel and oil.
3.20.2 Land Spillages might affect land capabioity negativel
- capability piag 9 p 9 Y
3.20.3 | Land use |Spillages might affect land capabioity negatively
Demolishing of pollution control dams.
. 1. Compaction of soil by heavy mechanical equipment
3.20.1 Soil - ; ¥ -
during replacement of soil. 2. Possible contamination of
soils by spillages of fuel or oil.
Land The post-mining land capability will be arable and
3.20.2 . N
capability |grazing if mitigation measures are followed.
3203 | Land use The pos?—ml-r!lng ‘Iand uses will be cultivation and
grazing if mitigation measures are followed.
Final rehabilitation of the tailings dam.
1.Substantial loss of soil potential in terms of production
3.201 Soil potential and topoghaphy. Very high eriosion
- susceptability of soils replaced on steep edges of the
dam. 2. Possible leaking drains or leachates from the
dam polluting soils in the surrounding area.
Substantial reduction from pre-mining to post-mining
Land land capability. Pre-mining land capability at the footprint
3.20.2 o . -
capability |of the dam remain permanently ceased. The post-mining
land capabilty will be wilderness.
Substantial reduction from pre-mining to post-mining
3202 | Land use land use potential. Pre-mining land uses at the footprint

of the dam remain permanently ceased. No possible
post-mining land uses.

Msobo Coal: Verkeerdepan Extension

1. Stockpiled topsoil will be replaced at all
remaining voids unless required to stay The mine's
open. 2. Replaced topsoil will be loosened | environmen
with a muliple tooth implement, tal officer
ameliorated according to soil analysis and with .
) X - Decomisio
re-vegetated with a grass mixture consultation ning phase 6 2 5
dominated by local climax species. 3. All of a soil 9p
accidental fuel and oil spillages will be specialist
cleaned up immediately and all mechanical | from time to
equipment will be serviced at a suitable time
facility.
As for soils above. As for soils |As for soils 6 2 5
above above
As for soils above. As for soils |As for soils 6 2 5
above above
1. The dam floor will be thoroughly cleaned
and all polluted material will be be removed to
a discard dump or suitable disposal facility. 2.
Soil material used for wall embankments will
be replaced at the floor of the borrow pit. 3. .
§ P The mine's
The stockpiled topsoil will be replaced on the X .
surface. 4. Compaction will be alleviated by environmen| Decomisio 6 2 5
T o ;i tal or rehab | ning phase
ripping. 5. Soil amelioration will be done officer
according to analises of soil samples taken
afer replacment of the stored topsoil. 6. The
footprint will be re-vegetated with a grass
seed mixture dominated by local climax
species.
As for soils above. As for soils |As for soils 6 2 5
above above
As for soils above. As for soils |As for soils 6 2 5
above above
1. Shaping of the remaining dam edges to
gradients suitable for re-vegetation. 2.
Covering dam edges with a topsoil layer and
re-vegetation with grass mixture with strong | The mine's .
i — . N . Decomisio
stabilizing abilities. 3. Regular inspections to | environmen ning phase 10 5 5
identify leaking or blocked drains causing soil | tal officer 9p
pollution in the surrounding area. 3.
Immediate rectification of any causes that my
lead to soil pollution.
As for soils above. The post-mining land As for soils |As for soils
PN ] 10 5 5
capability will be wilderness above. above.
As for soils above. Due to steep slopes and . )
X - L As for soils |As for soils
erosion susceptibility of rehabilitated edges 10 5 5
- . Ny above. above.
no other post-mining land uses will be viable.
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Recovery of water and slurry pipes. Trenches will be
dug to revover water and slurry pipes. All impacts

8.20.1 Soil related to the constructuion phase will basically be ) 4 1 1 2 2
repeated.
Land Little reduction of land capability will take place if
3.20.2 capabilit mitigtion measures are followed. The post-mining land - 4 1 1 2 12
P Y capability will be arable and grazing and wetland.
Little reduction of land use potential will take place if
3.20.3 | Land use [mitigtion measures are followed. The post-mining land - 4 1 1 2 12
use will be cultivation and grazing.
3.20e Rehabilitation of remaining surface areas (Demolishing and rehabilitation of termporary and raw coal stockpiles)

Removal of all coal and the basis layer at the
footprint of coal stockpiles.

3.20.1 Soil 1. Possible contamination of soils by spillages of fuel - 2 1 1 1 4
and oil.
Land Little reduction of land capability will take place if
3.20.2 ... |mitigtion measures are followed. The post-mining land - 2 1 1 1 4
capability O .
capability will be arable and grazing.
Little reduction of land use potential will take place if
3.20.3 | Land use |mitigtion measures are followed. The post-mining land - 2 1 1 1 4

use will be cultivation and grazing.

3.20f Rehabilitation of remaining surface areas (Demolishin

g of the explosive m

agazine and rehabilitation of the footprint)

Complete removal of the structure and its
foundations. 1. Possible spillages of oil or fuel by

3.20.1 Soil mechanical equipment used during the demolishing - 4 1 1 1 6
process. 2. Compaction of soil by mechanical
equipment.
Land Complete removal of the structure and its
3.20.2 ... |foundations. Spillages of oil and fuel and compaction of - 4 1 1 1 6
capability S NS I
soil will have minor impacts on land capability.
Complete removal of the structure and its
3.20.3 | Land use |foundations. Spillages of oil and fuel and compaction of - 4 1 1 1 6
soil will have minor impacts on land use.
3.20g Rehabilitation of remaining surface areas (Demolishing of roads and haul roads)

3.20.1

Soil

Complete removal of all roads building material. 1.
Possible spillages of oil or fuel by mechanical equipment
used during the demolishing process. 2. Compaction of
soil by mechanical equipment.

Msobo Coal: Verkeerdepan Extension
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1. The initial trench will be re-opened to
remove pipes. 2. The upper 300 mm op
topsoil should be excavated and placed
further away from the trench. 3. The
remainder of the soils up to the depth of the
pipe should be placed in-between the trench
and soils of the upper 300 mm in order to
prevent mixing of the A and B-horizons. 4.
The soils should be backfilled in the original
sequence with the high quality soils on top
after the pipes had been removed. 5. All
accidental fuel and oil spillages will be
cleaned up immediately and all mechanical
equipment will be serviced at a suitable
facility.

The mine's
environmen
tal officer

Decomisio
ning phase

As for soils above.

As for soils
above

As for soils
above

As for soils above.

As for soils
above

As for soils
above

1. The footprint will be thoroughly cleaned and
all coalliferous and soft overburden material
will be removed to a discard dump or suitable
disposal facility. 2. The footprint will be
loosened with a multiple tooth impement to a
depth of at least 300 mm to alleviate
compaction. 3. The topsoil will be replaced
and ameliorated according to soil chemical
analysis. 4. The footprint will be re-vegetated
with a grass seed mixture dominated by local
climax species.

The mine's
environmen
tal officer

Decomisio
ning phase

As for soils above. The post-mining land
capability will be arable

As for soils
above.

As for soils
above.

As for soils above. The post-mning land uses
will be grazing or cultivation.

As for soils
above.

As for soils
above.

1. During the decommissioning phase the
footprint should be thoroughly cleaned. 2.
Stored topsoil should be replaced (if any) and
the footprint graded to a smooth surface. 3.
The footprint should be ripped to alleviate
compaction. 4. The topsoil should be
ameliorated according to soil chemical
analysis. 5. The footprint should be re-
vegetated with a grass seed mixture
dominated by local climax species.

The mine's
environmen
tal officer

The
decommis
sioning
phase

As for soils above. The post-mining land
capability will be arable or grazing.

As for soils
above.

As for soils
above.

As for soils above. The post-mining land use
can be cultivation or grazing.

As for soils
above.

As for soils
above.

1. The footprint should be thoroughly cleaned
and all road building matrial will be removed
to a discard dump or suitable disposal facility.
2. The footprint will be ripped to alleviate soil
compaction and graded to a smooth surface.
3. The topsoil will be ameliorated according to
soil chemical analysis of samples taken after
ripping. 4. The footprint will be re-vegetated
with a grass seed mixture dominated by local
climax species.

The mine's
environmen
tal officer

The
decommis
sioning
phase
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3.20.2

Land
capability

Complete removal of all roads building material.
Spillages of oil and fuel and compaction of soil will have
minor impacts on land capability.

May 2013

11

3.20.3

3.21.1

Land use

Soil

Complete removal of all roads building material.
Spillages of oil and fuel and compaction of soil will have
minor impacts on land use.

Removal of all coalliferous and mining waste
material. These activities is mitigation procuderes
and not impacts. 1. Possible spillages of oil or fuel by
mechanical equipment used during the rehabilitation
process. 2. Compaction of soil by mechanical
equipment.

3.21.2

Land
capability

Complete removal of all mine waste material.
Spillages of oil and fuel and compaction of soil will have
minor impacts on land capability.

3.21.3

Land use

Soil

Complete removal of all mine waste material.
Spillages of oil and fuel and compaction of soil will have
minor impacts on land use.

The construction of a golf course on backfilled opencast
areas will involve shaping of backfilled spoil material
according to the landscape design of the golf course and
replacement of topsoil which were probably stripped
and stockpiled during the opencast mining process.
The impacts on soils, land capability and land use
therefore already took place. (NB The impacts on
soils, land capability and land use are formulated
comparing the construction of the golf course to the
pre-mining environment). Impacts are: 1. Soils were
not stripped and stockpiled based on soil types which
result in a reduction of soil potential by mixing different
soil types and horizons with varying textural classes with
subsequent reduction in fertility and water holding
capacity as well as buffer capacity against compaction.
2. A reduction of effective soil

10

Land
capability

A reduction in land capability due impacts on soil as
described above. The pre-mining land capability which
was mainly arable land will probably reduce to post-
mining grazing, wetland and wilderness.

10

Land use

The possible pre-mining land uses which were mainly
crop production and grazing will reduce to being used as
a golf course with subsequent loss of productive food
producing land.

Msobo Coal: Verkeerdepan Extension
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As for soils above. The post-mining land|As for soils [As for soils 1 1
capability will be arable or grazing. above. above.
As for soils above. The post-mining land use|As for soils |As for soils 1 1
can be cultivation or grazing. above. above.
1. The footprint should be thoroughly cleaned
of all mine waste matrial. 2. The footprint will
be ripped (accept for in rivers) to alleviate soil
X . The
compaction and graded to a smooth surface. | The mine's .
I " " . decommis
3. The topsoil will be ameliorated according to | environmen - 2 2
. . . N sioning
soil chemical analysis of samples taken after | tal officer phase
ripping. 4. The footprint will be re-vegetated
with a grass seed mixture dominated by local
climax species.
As for soils above. The post-mining land|As for soils [As for soils 2 2
capability will be arable or grazing. above. above.
As for soils above. The post-mining land use|As for soils |As for soils 2 2
can be cultivation or grazing. above. above.
1. The available soil volume for rehabilitation
will be determined in order to calculate the
average depth at which topsoil can be
replaced on the shaped spoil footprint of the
golf course. 2. The topsoil will be spread
evenly over the golf course footprint at the
calculated depth, avoiding compaction by . The
) h ] The mine's .
mechanical equipment as far as possible. 3. X decommis
- Y . environmen - 2 5
The topsoil surface will be loosened with a tal officer sioning
multiple tooth implement to a depth of 300 phase
mm to alleviate compaction and then graded
with a grader to a smooth surface. 3. The
topsoil will be ameliorated according to soil
chemical analysis. 4. The footprint will be re-
vegetated with a grass type suitable for the
golf course.
As fo'r' soﬂs. above. Thg post-mining land As for soils |As for soils
capability will be grazing, wetland and 2 5
. above. above.
wilderness.
As for soils above. The post-mining land use|As for soils |As for soils 2 5
will be a golf course. above. above.
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. CONSTRUCTION PHASE (approx. 6 months - 1 year)
- - ) 1. Soils will i ifi hs i
Stripping of topsoil at initial box cut footprint and Soils will be strlppec_! at spreCI ied delpt sin
storage thereof on stockpiles order to prevent stripping of lower quality
N - L ’ il her with il. 2.T il will Pi i
1. Stripping and stockpiling result in mixing of the soil's A subso_l together wit to_psm opsolt Wi rogressiv
and B-horizons with different textural classes with be stripped and stockpiled based on soil type ely during
L - ) . ils, yell il hi
subsequent reduction in fertility, water holding capacity groups (re(_j Sors, yellow brown soils and_g_r ey the .
N . . A wetland soils) in order to preserve pre-mining .. |constructio
and buffer capacity against compaction. 2. Stripping of sail potential and land capability as far as The mine's n
111 Soil lower quality subsoil together with high quality topsoil - osspible as indicated b Ei ure 6a and Table environmen o era%ional 10 1 4 5
result in a reduction of soil quality and subsequent land ga in soil report. 3 Theyto gsoil stockniles will tal officer |°P and
capability. 3. The topsoil stockpiles will cover the natural be remove dpas .so.on as gssible 4 pA" decommis
soil surface and cause the majority of soil functions . asp o .
(growth and nutrient medium and habitat) to cease accidental f'."el and_ oil spillages will be . stoning
completely. 4. Possible contamination of soils by cleaned up immediately and all mechanical phases
spillages m; fu'el or oil equipment will be serviced at a suitable
’ facility.
The land capability at the footprint of the box cut will
reduce from arable land and grazing to none because
there will be no topsoil. The land capability at the
footprint where topsoil are stockpiled will reduce from All mitigation measures applied on soils wil
112 Land arable and grazng to none becuase the topsoil stockpile . directl 9 contribute to reinggte re-mining land As for soils |As for soils 10 1 2 5
o capability |will cover the productive soil surface. The soil quality of ca abﬁit as far as possible P 9 above. above.
the stockpiled topsoil will decreas due to compaction p 4 P
and mixing of soil horizons and subsequent deterioration
of soil properties such as water holding capacity and
fertility status.
The land use at the footprint of the box cut will reduce
from cultivation and grazing to none because there will All mitigation measures applied on soils wil
113 Land use be no topsoil. The land use at the footprint where topsoil . directl 9 contribute to reinggte re-mining land As for soils |As for soils 10 1 2 5
o are stockpiled will reduce from cultivation and grazng to uses a).,s far as possible P 9 above. above.
none becuase the topsoil stockpile will cover the p
productive soil surface.
121 Soil No impact on soil Neutral None 2 1 1 1
Land ) "
1.2.2 ... |No impact on land capability Neutral None 2 1 1 1
capability
The mine Constructi
on,
Will probably or already has led to withdrawal of land fﬁ::ﬂe:ake The mine should make the area available to The mine's operational
1.2.3 Land use |uses such as cultivation and grazing due to mining - y . environmen and 2 1 1 1
N available for be utilized by local farmers. N .
operation local farmers tal officer | decommis
to utilize it sioning
phases

Clean Stream Environmental Consultants
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13.1

Soil

Stripping of topsoil at borrow pit footprints and
storage thereof on stockpiles.

1. Stripping and stockpiling result in mixing of the soil's A
and B-horizons with different textural classes with
subsequent reduction in fertility, water holding capacity
and buffer capacity against compaction. 2. Stripping of
lower quality subsoil together with high quality topsoil
result in a reduction of soil quality and subsequent land
capability. 3. The topsoil stockpiles will cover the natural
soil surface and cause the majority of soil functions
(growth and nutrient medium and habitat) to cease
completely. 4. Possible contamination of soils by
spillages of fuel or oil.

10

May 2013

Land
capability

The land capability at the footprint of the borrow pit will
reduce from arable land and grazing to none because
there will be no topsoil. The land capability at the
footprint where topsoil are stockpiled will reduce from
arable and grazng to none becuase the topsoil stockpile
will cover the productive soil surface. The soil quality of
the stockpiled topsoil will decreas due to compaction
and mixing of soil horizons and subsequent deterioration
of soil properties such as water holding capacity and
fertility status.

10

Land use

Soil

The land use at the footprint of the box cut will reduce
from cultivation and grazing to none because there will
be no topsoil. The land use at the footprint where topsoil
are stockpiled will reduce from cultivation and grazng to
none becuase the topsoil stockpile will cover the
productive soil surface.

Stripping of topsoil at the footprint of pollution
control dams, silt traps and drainage canal where
the upper 300 mm will be stockpiled and the
remainder used for construction of the wall
embankments.

1. Stripping and stockpiling result in mixing of the soil's A
and B-horizons with different textural classes with
subsequent reduction in fertility, water holding capacity
and buffer capacity against compaction. 2. Stripping of
lower quality subsoil together with high quality topsoil
result in a reduction of soil quality and subsequent land
capability. 3. The topsoil stockpiles will cover the natural
soil surface and cause the majority of soil functions
(growth and nutrient medium and habitat) to cease
completely. 4. Possible contamination of soils by
spillages of fuel or oil.

10

10

1.4.2

Land
capability

The land capability at the footprint of the structures will
reduce from arable land and grazing to none because
there will be no topsoil. The land capability at the
footprint where topsoil are stockpiled will reduce from
arable and grazng to none becuase the topsoil stockpile
will cover the productive soil surface. The soil quality of
the stockpiled topsoil will decreas due to compaction
and mixing of soil horizons and subsequent deterioration
of soil properties such as water holding capacity and
fertility status.

10

Land use

The land use at the footprint of the structures will reduce
from cultivation and grazing to none because there will
be no topsoil. The land use at the footprint where topsoil
are stockpiled will reduce from cultivation and grazng to
none becuase the topsoil stockpile will cover the
productive soil surface.

Msobo Coal: Verkeerdepan Extension

10

1. Soils will be stripped at specified depths in

order to prevent stripping of lower quality

subsoil together with topsoil. 2. Topsoil will Progressiv

be stripped and stockpiled based on soil type ely during

groups (red soils, yellow brown soils and grey the

wetland soils) in order to preserve pre-mining The mine's constructio

soil potential and land capability as far as environmen n, 10 4 5
possible as indicated by Figure 6a and Table tal officer operational

9a in soil report. 3. The topsoil stockpiles will and

be removed as soon as possible. 4. All decommis

accidental fuel and oil spillages will be sioning

cleaned up immediately and all mechanical phases

equipment will be serviced at a suitable

facility.

AII mitigation lmeasures-apphed on SF)I!S will As for soils |As for soils

directly contribute to reinsate pre-mining land bov bov 10 4 5
capability as far as possible above. anove.

AII mitigation lmeasures-apphed on SF)I!S will As for soils |As for soils

directly contribute to reinsate pre-mining land bov bov. 10 4 5
uses as far as possible above. anove.

1. The upper 300 mm of topsoil (A-horizon)

will be removed and stockpiled for final

rehabilitation. 2. The dam floor and

embankments will be lined with a polyethylene| The mine's

membrane to prevent soil pollution by low environmen Contructio

quality mine water. 3. Dirty water channels will | tal officer n phase 10 4 5
be lined with concrete or a polyethylene and mine

membrane. 4. All accidental fuel and oil engineer

spillages will be cleaned up immediately and

all mechanical equipment will be serviced at a

suitable facility.

A_II mitigation rneasures_apphed on s_0|_ls will As for soils |As for soils

directly contribute to reinsate pre-mining land above above 10 4 5
capability as far as possible

A_II mitigation rneasures_apphed on s_0|_ls will As for soils |As for soils

directly contribute to reinsate pre-mining land above above 10 4 5
uses as far as possible
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1. The upper 300 mm of topsoil (A-horizon)
will be excavated and placed further away
Digging of trenches for the construction of low from the trench. 2. The remainder of the soils
quality water pipelines. up to the preferred depth should be placed in-
1. The digging of trenches will result in mixing of the A between the trench and soils of the upper 300
and B soil horizons and possible mixing with low quality mm in order to prevent mixing of the A and B- Lo
. ; . . . . ; A ] The mine's .
; subsoil horizons with subsequent reduction in soil horizons. 3. The soils should be backfilled in . Contructio
141 Soil ) " . . - 4 - 8 A environmen 4 2 5
quality, fertility, water holding capacity and buffer the original sequence. 4. The footprint will be N n phase
. k N ; . ; N . tal officer
capacity against compaction. 3. Compaction of soil by loosened with a multiple tooth implement to a
heavy mechanical equipment will alter soil physical depth of 300 mm in order to alleviate soil
properties negatively. 5. Possible contamination of soils compaction. 5. All accidental fuel and oil
by spillages of fuel or oil. spillages will be cleaned up immediately and
all mechanical equipment will be serviced at a
suitable facility.
The land capability will reduce from arable, grazing and
wetland to none because the open trences will have no All mitigation measures applied on soils will . )
Land - L .. . L. . . As for soils |As for soils
1.4.2 capabilit land capability. The original land capability will be - 4 mitigate and improve post-mining land above above 4 2 5
p Y |reinstated to a large extend when the topsoil are capability : !
backfilled according to mitigation measures.
The land use will change from crop production and
grazing to none because_ the open t rgches will have no All mitigation measures applied on soils will  [As for soils |As for soils
143 Land use |possible land use potential. The original land uses can - 4 - 4 2 5
: . ) . affect post-mining land uses. above. above.
be reinstated when the topsoil are backfilled according
to mitigation measures.
Drilling of a borehole usually result in destroying of 1. There are probably no practical solution to
the soils A and B horizons at the footprint of the preseve the soil's A and B horizons due to the
borehole, approximately 200 mm in diametre, which very small size of the impact footprint. 2. Soil
is very small (less than 0.000004 ha). pollution with sludge and low quality water The mine's Contructio
1.4.1 Soil 1. Destroying of the soils A and B-horizons at the - 10 should be prevented with polyethylene environmen n phase 10 4 5
diameter of the hole. 2. Possible pollution of soils in membranes. 3. All accidental fuel and oil tal officer p
close vacinity of the hole with sludge and low quality spillages will be cleaned up immediately and
water. 3. Possible contamination of soils by spillages of all mechanical equipment will be serviced at a
fuel or oil. suitable facility.
Land The land capability will reduce from araple and grazing All mitigation measures applied on soils will  |As for soils |As for soils
1.4.2 .. [to none because the open borehole will have no land - 10 . . " 10 4 5
capability ~ mitigate and improve land capability above. above.
capability.
The 'Iand use will change from crop produptlon and All mitigation measures applied on soils will  |As for soils |As for soils
1.4.3 Land use |grazing to none because the open borehole will have no - 10 - 10 4 5
- X affect post-mining land uses. above. above.
possible land use potential.
. . 1. All accidental fuel and oil spillages will be .
15.1 Soil fos StrL.J;tlon :f d|'es?l tanfks ?b(;ve g{lound f fuel a P cleaned up immediately and all mechanical J:,?rgznmeez Contructio 2 1 1
" . ossible contamination of solls by spiflages of fuel or equipment will be serviced at a suitable N n phase
oil. - tal officer
facility.
152 Lan_d_ The current arable and grazing land capability will cease : s As for soil above As for soils |As for soils 8 2 1
capability |completely until the structure is removed. above. above.
153 Land use The curre_nt land uses will cease completely until the : s Contain the footprint as far as possible. As for soils |As for soils 8 2 5
structure is removed. above. above.
Lining of
Construction of the Zaaiwater tailings dam on the drains vir
existing backfilled opencast footprint. 1.The topsoil concreteto |, . . . . A
; X L - [Lining of footprint drains to prevent soil
16.1 Soil was removed during the opencast mining prosess. The Neutral 0 prevent soil ining of footprt ains to prevent sol 10 5 5
. - p .~ " |pollution in surrounding area
construction phase of the tailings dam will therefore pollution in
have no additional impack on soils. surroundin
g area
162 Lan_d_ No addmgnal impact on land capabiity during Neutral 0 As for soils above 10 5 5
capability |construction phase
163 Land use :;lr(])a:c;dltlonal impact on land use during construction Neutral 0 As for soils above 10 5 5

Msobo Coal: Verkeerdepan Extension

Draft EIA under the NEMA, 1998

Clean Stream Environmental Consultants



Opencast Mining EIAMAP

May 2013

Slurry pipelines are usually above ground and will
then have minor impacts on soil. If the slurry pipes All accidental fuel and oil spillages will be .
L S X - ) The mine's .
. are buried it will have similar impacts as water cleaned up immediately and all mechanical : Contructio
1.6.1 Soil - 2 1 1 1 . . : ) environmen 2 4 1
pipelines above. equipment will be serviced at a suitable tal ofiicer | ™ phase
1. Possible contamination of soils by spillages of fuel or facility.
oil during consturction.
1.6.2 Lan_d_ Minor impacts 2 1 1 1 As for soils above As for soils |As for soils 2 4 1
capability above. above.
163 Land use The current crop production and grazing land uses will 4 1 1 1 Contain the footprint as far as possible. As for soils |As for soils 2 4 5
cease. above. above.
1.7 Construction of temporary coal stockpiles
Construction of temporary coal stockpiles. 1. The soil surface will be covered with a
1. Covering the soil surface with the base layer soft overburden layer which will serve as a | The mine's
(probably soft overburden material) will cause natural sealing layer for salt and heavy metal environmen Contructio
1.7.1 Soil soil functions (growth and nutrient medium and habitat) 10 1 2 5 pollution. 2. A soft overburden berm will be | tal officer n phase 8 4 5
at the stockpile footprint to cease completely. 2. constructed around the structure to and mine p
Compaction of soil by heavy mechanical equipment will manage storm water and pollution of engineer
alter soil physical properties negatively. surrounding area.
172 Lanq_ The current ar.able and grazing land _(?apablllty will cease 10 1 2 5 As for soils above As for soils |As for soils 8 4 5
capability |completely until the footprint is rehabilitated. above above
173 Land use All cu_rre.nt Iand. uses will cease completely until the 10 1 2 5 As for soils above As for soils |As for soils 8 4 5
footprint is rehabilitated. above above
1.8 Construction of an explosive magazine
The construction of an expolosive magazine with a
concrete or gravel _foundatlon. l.(?oven_ng the soil Contain the footprint as far as possible. All
surface at the footprint of the magazine with concrete or . - . .
; . i accidental fuel and oil spillages will be The mine's .
. gravel will cause natural soil functions (growth and X ) . ! Contructio
1.8.1 Soil . ) ) 10 1 4 5 cleaned up immediately and all mechanical environmen 8 4 5
nutrient medium and habitat) to cease completely. 2. . ) : : X n phase
A A ; : ¥ X equipment will be serviced at a suitable tal officer
Compaction of foudation footprint will alter soil physical facility
properties negatively. 3. Possible contamination of soils
by spillages of fuel or oil.
182 Lan_d_ The current are_;\ble and grazing land capability will cease 10 1 4 5 As for soils above As for soils |As for soils 8 4 5
capability |completely until the structure is removed. above above
183 Land use The curre_nt land uses will cease completely until the 10 1 4 5 As for soils above As for soils |As for soils 8 4 5
structure is removed. above above
1.9 Construction of general fencing
Digging or drilling of holes for fence poles and . .
. gg g. 9 ; p . 1. There are probably no practical solution to
filling with concrete usually result in destroying of o :
X R . preseve the soil's A and B horizons due to the
the soils A and B horizons at the footprint of the N . . .
. L L very small size of the impact footprint. 2. All The mine's .
; hole, approximately 250 mm in diametre, which is 4 I y i Contructio
1.9.1 Soil 10 1 4 5 accidental fuel and oil spillages will be environmen 10 4 5
very small (less than 0.000004 ha). X ) . N n phase
1. Destrovi fth ils A and B-hori tth cleaned up immediately and all mechanical tal officer
: estroying of the solis a.n 3 orlzops g e . equipment will be serviced at a suitable
diameter of the hole. 2. Possible contamination of soils facility
by spillages of fuel or oil during construction. :
Land The land capability will reduce from arablg and grazmg All mitigation measures applied on soils will  |As for soils |As for soils
1.9.2 _..|to none because the concrete pole footprints will have 10 1 4 5 i, . ™ 10 4 5
capability o mitigate and improve land capability above. above.
no land capability.
The 'Iand use will change from crop productlgn anpl All mitigation measures applied on soils will  |As for soils |As for soils
1.9.3 Land use |grazing to none because the concrete pole footprints will 10 1 4 5 - 10 4 5
- ) affect post-mining land uses. above. above.
have no possible land use potential.
1.10 Construction of haul roads

Msobo Coal: Verkeerdepan Extension
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1.10.1

Soil

Construction of haul roads. The soil surface will be
graded, compacted and covered with base
materials. 1.Covering the soil surface with base
materials will cause natural soil functions (growth and
nitrient medium and habitat) at the road footprint to
cease completely. 2. Compaction of soil by heavy
mechanical equipment will alter soil physical properties
negatively. 3. Possible contamination of soils by
spillages of fuel or oil.

10

1.10.2

Land
capability

The current arable and grazing land capability will cease
completely until the structure is removed.

10

1.10.3

1111

Land use

Soil

The current land uses will cease completely until the
structure is removed.

Construction of ROM tip.

1. Covering the soil surface with the base layer
(probably soft overburden material) will cause natural
soil functions (growth and nutrient medium and habitat)
at the stockpile footprint to cease completely. 2.
Compaction of soil by heavy mechanical equipment will
alter soil physical properties negatively. 3. Possible
contamination of soils by spillages of fuel or oil.

10

10

1.11.2

Land
capability

The current arable and grazing land capability will cease
completely for the lifespan of the structure.

10

1.11.3

1121

Land use

Soil

The current arable and grazing land uses will cease
completely for the lifespan of the structure.

Construction of raw coal stockpile.

1. Covering the soil surface with the base layer
(probably soft overburden material) will cause natural
soil functions (growth and nutrient medium and habitat)
at the stockpile footprint to cease completely. 2.
Compaction of soil by heavy mechanical equipment will
alter soil physical properties negatively. 3. Possible
contamination of soils by spillages of fuel or oil.

10

10

1.12.2

Land
capability

The current arable and grazing land capability will cease
completely for the lifespan of the structure.

10

1.12.3

Land use

The current arable and grazing land uses will cease
completely for the lifespan of the structure.

10

2.13.1

Soil

Progressive stripping of topsoil at the opencast
footprint and direct replacing on backfilled opencast
areas.

1. Stripping and replacing result in mixing of the soil's A
and B-horizons with different textural classes with
subsequent reduction in fertility, water holding capacity
and buffer capacity against compaction. 2. Stripping of
lower quality subsoil together with high quality topsoil
result in a reduction of soil quality and subsequent land
capability. 3. Possible contamination of soils by spillages
of fuel or oil.

10

All accidental fuel and oil spillages will be .
N - . The mine's .
cleaned up immediately and all mechanical : Contructio
. . h - environmen 10 4 5
equipment will be serviced at a suitable Y n phase
L tal officer
facility.
As for soils above As for soils |As for soils 10 4 5
above above
As for soils above As for soils |As for soils 10 2 5
above above
1. The soil surface will be covered with a
soft overburden layer which will serve as a
sealing layer for salt and heavy metal .
pollution. 2. A soft overburden berm will be Th? mine's
environmen .
constructed around the structure to N Contructio
. tal officer 10 4 5
manage storm water and pollution of X n phase
: . and mine
surrounding area. 3. All accidental fuel and .
S . } . engineer
oil spillages will be cleaned up immediately
and all mechanical equipment will be
serviced at a suitable facility.
As for soils above As for soils |As for soils 10 2 5
above above
As for soils above As for soils |As for soils 10 4 5
above above
1. The soil surface will be covered with a
soft overburden layer which will serve as a
sealing layer for salt and heavy metal .
pollution. 2. A soft overburden berm will be Jr:/?r?r:nmeei
constructed around the structure to Y Contructio
. tal officer 10 4 5
manage storm water and pollution of X n phase
: . and mine
surrounding area. 3. All accidental fuel and .
S . . . engineer
oil spillages will be cleaned up immediately
and all mechanical equipment will be
serviced at a suitable facility.
As for soils above As for soils |As for soils 10 2 5
above above
As for soils above As for soils |As for soils 10 2 5
above above
2. Operational Phase (approx. years)
1. Soils will be stripped at specified depths
in order to prevent stripping of lower
quality subsoil together with topsoil (Figure
6a and Table 9a in soil report). 2. Open
pits will be backfilled and spoil surfaces will[ The mine's .
. . Progressiv
be levelled and shaped to a free draining | environmen .
L - ) ely during
topography similar to the pre-mining tal officer
L . y the,
surface. 3. Topsoil will be dumped in with !
. . . . _|operational
sufficient quantities on levelled spoil consultation and 6 2 5
surfaces to render a soil depth similar to of a soil .
- . - decommis
the stripping depth after levelling (Table specialist sioning
9a). 4. Soil amelioration and re-vegetation |from time to phases
will be done as described in section 7.2.3 time
to 7.2.7 in the soil report. 5. All accidental
fuel and oil spillages will be cleaned up
immediately and all mechanical equipment
will be serviced at a suitable facility.

Msobo Coal: Verkeerdepan Extension
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2.13.2

Land
capability

The impacts on soils as described above will cause a
reduction in land capability. However, the post-mining
land capability will remain arable if the mitigation
measures are followed.

10

2.13.3

2141

Land use

Soil

A reduction in land capability will reduce crop production
potential and subsequent crop yields. However, the pre-
mining land uses which are mainly crop farming and
grazing can be reinstated after rehabilitation.

Progressive stripping of topsoil at the opencast
footprint and direct replacing on backfilled opencast
areas.

1. Stripping and replacing result in mixing of the soil's A
and B-horizons with different textural classes with
subsequent reduction in fertility, water holding capacity
and buffer capacity against compaction. 2. Stripping of
lower quality subsoil together with high quality topsoil
result in a reduction of soil quality and subsequent land
capability. 3. Possible contamination of soils by spillages
of fuel or oil.

10

10

2.14.2

Land
capability

The impacts on soils as described above will cause a
reduction in land capability. However, the post-mining
land capability will remain arable if the mitigation
measures are followed.

10

2.14.3

2.15.1

Land use

Soil

A reduction in land capability will reduce crop production
potential and subsequent crop yields. However, the pre-
mining land uses which are mainly crop farming and
grazing can be reinstated after rehabilitation.

1. Possible subsidence with minor impact on soil
physical and chemical properties

10

2.15.2

Land
capability

Arable and grazing land capability wil be affected
negatively

2153

2.16.1

Land use

Soil

Will probably led to at least partial withdrawal of land
uses such as cultivation and grazing.

Progressive stripping of topsoil at borrow pit
footprints and storage thereof on stockpiles.

1. Stripping and stockpiling result in mixing of the soil's A
and B-horizons with different textural classes with
subsequent reduction in fertility, water holding capacity
and buffer capacity against compaction. 2. Stripping of
lower quality subsoil together with high quality topsoil
result in a reduction of soil quality and subsequent land
capability. 3. The topsoil stockpiles will cover the natural
soil surface and cause the majority of soil functions
(growth and nutrient medium and habitat) to cease
completely. 4. Possible contamination of soils by
spillages of fuel or oil.

Msobo Coal: Verkeerdepan Extension
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All mitigation measures applied on soils will . )
. . S As for soils |As for soils
mitigate and improve post-mining land 6 2 5
™ above above
capability
All mitigation measures applied on soils will
directly affect post-mining land capability As for soils |As for soils
) : ; . - 6 2 5
which will determine possible post mining land |above above
uses.
1. Soils will be stripped at specified depths
in order to prevent stripping of lower
quality subsoil together with topsoil (Figure
6a and Table 9a in soil report). 2. Open
pits will be backfilled and spoil surfaces will| The mine's .
- . Progressiv
be levelled and shaped to a free draining | environmen X
S - N ely during
topography similar to the pre-mining tal officer
L . . the,
surface. 3. Topsoil will be dumped in with !
- . X . __|operational
sufficient quantities on levelled spoil consultation and 6 2 5
surfaces to render a soil depth similar to of a soil .
-~ " o decommis
the stripping depth after levelling (Table specialist sionin
9a). 4. Soil amelioration and re-vegetation |from time to phaseg
will be done as described in section 7.2.3 time
to 7.2.7 in the soil report. 5. All accidental
fuel and oil spillages will be cleaned up
immediately and all mechanical equipment
will be serviced at a suitable facility.
AI! .rnltlganon'measures appll'e(.i on soils will As for soils |As for soils
mitigate and improve post-mining land 6 2 5
- above above
capability
All mitigation measures applied on soils will
directly affect post-mining land capability As for soils |As for soils
¥ N . . - 6 2 5
which will determine possible post mining land|above above
uses.
None 2 1 1
None 2 1 1
Constructi
Inspect all occurences of subsidence The mine's on,
frequently and take remedial action where environmen |operational 2 1 1
dangerous cracks or sinkholes occurs. tal officer and
decommis
1. Soils will be stripped at specified depths in
order to prevent stripping of lower quality
subsoil together with topsoil. 2. Topsoil will Progressiv
be stripped and stockpiled based on soil type ely during
groups (red soils, yellow brown soils and grey the
wetland soils) in order to preserve pre-mining .. |constructio
} } " The mine's
soil potential and land capability as far as X n,
; - Ny environmen . 10 4 5
possible as indicated by Figure 6a and Table N operational
. . . - . tal officer
9a in soail report. 3. The topsoil stockpiles will and
be removed as soon as possible. 4. All decommis
accidental fuel and oil spillages will be sioning
cleaned up immediately and all mechanical phases
equipment will be serviced at a suitable
facility.
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2.16.2

Land
capability

The land capability at the footprint of the borrow pit will
reduce from arable land and grazing to none because
there will be no topsoil. The land capability at the
footprint where topsoil are stockpiled will reduce from
arable and grazng to none becuase the topsoil stockpile
will cover the productive soil surface. The soil quality of
the stockpiled topsoil will decreas due to compaction
and mixing of soil horizons and subsequent deterioration
of soil properties such as water holding capacity and
fertility status.

May 2013

2.16.3

217.1

Land use

Soil

The land use at the footprint of the box cut will reduce
from cultivation and grazing to none because there will
be no topsoil. The land use at the footprint where topsoil
are stockpiled will reduce from cultivation and grazng to
none becuase the topsoil stockpile will cover the
productive soil surface.

Maintenance and use of pollution control dams and
silt traps.

1. Allimpacts on soil during the construction phase will
remain throughout the operational phase (natural soil
functions will remain ceased). 2. Possible contamination
of soils (salts) by leaking dams or overspills of pollution
control dams during the rainy season will alter soil
chemical status negatively.

2.17.2

Land
capability

The pre-mining land capability will remain ceased.
Altered soil chemical status due to leaks or overspils
might hamper land capability to some extent.

2173

217.1

Land use

Soil

The pre-mining land uses will remain ceased. Altered
soil chemical stauts might hamper land uses to some
extent.

Dumping of discard material on the Zaaiwater tailings
dam.

1. The dam prevent replacing of topsoil and all natural
soil functions will remain ceased. 2. Possible leachates
from the dam can cause salt pollution and acidification of
soils in the surroundings area.

217.1

Land
capability

Land capability at the dam footprint will remain ceased.

217.1

217.1

Land use

Soil

All land uses at the dam footprint will remain ceased.

Conveyance of low quality water and sludge via
slurry pipelines.

1. Possible salt and sludge pollution by leaking pipes will
alter soil chemical status negatively.

2.17.2

Land
capability

Altered soil chemical stauts might hamper land
capability to some extent.

2.17.3

Land use

Altered soil chemical stauts might hamper land uses to
some extent.

Msobo Coal: Verkeerdepan Extension

All mitigation measures applied on soils will . )
. . . o As for soils |As for soils
directly contribute to reinsate pre-mining land 10 4 5
2. . above. above.
capability as far as possible
A_II mitigation measures_applled on s_0|_ls will As for soils |As for soils
directly contribute to reinsate pre-mining land 10 4 5
- above. above.
uses as far as possible
1. Continuous monitoring of pollution control Progressiv
dam levels in order to prevent overspills. 2. The mine's | ely during
Frequent inspections to identify leaks and environmen the, 10 4 5
immediate reparation thereof. 3. Immediate tal officer |operational
removal of sludge after overspills. phase
As for soils above As for soils |As for soils 10 4 5
above above
As for soils above As for soils |As for soils 10 2 5
above above
1. Progressive shaping of the dam edges to
gradients suitable for re-vegetation. 2.
Progressively covering dam edges with a Progressiv
topsoil layer and re-vegetation thereof with The mine's | ely during
grass mixture with strong stabilizing abilities. | environmen the 10 5 5
3. Frequent maintanance and cleaning of tal officer |operational
concrete drains. 4. Frequent inspections to phase
identify zones contaminated by leachates
seeping from the dam.
As for soils above. As for solils | As for soils 10 5 5
above. above.
As for soils above. As for soils |As for soils 10 5 5
above. above.
Progressiv
Frequent inspections to identify leaks. The mine's | ely during
Immediate reparation of leaks and removal |environmen the 4 1 1
of spilled sludge to a suitable disposal facility. | tal officer |operational
phase
As for soils above. As for soils |As for soils 4 1 1
above. above.
As for soils above. As for soils |As for soils 4 1 1
above. above.
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. Progressiv
Extraction of water The mine's | ely during
217.1 Soil 1 T.h.e SOII.S A and B horizons remains destroyed; No 4 1 2 No mitigation required environmen the 2 1 1
additional impact. Y .
tal officer |operational
phase
2.17.2 Lanfd_ No additional impact. 4 1 2 As for soils above. As for soils |As for soils 2 1 1
capability above. above.
2.17.3 | Land use [No additional impact. 4 1 2 As for soils above. As for soils |As for soils 2 1 1
above. above.
Use of roads and haul roads. . .
. . X . . The mine's | Progressiv
1. Allimpacts on soils during the construction phase will . . .
. - N Frequent dust sepression by water trucks. environmen | ely during
. remain during the operational phase. 2. Coal and coal ; 7 .
2.18.1 Soil . . 10 4 5 Implementation of an effective storm water tal officer the 10 4 5
dust pollution from haul trucks along haul road will cause X .
) B . . - management system along haul roads. and mine |operational
salt pollution which will alter soil chemical status .
N engineer phase
negatively.
Land capability at roads and haul road footprints will . :
2.18.2 Lazﬁi + remain ceased. Altered soil chemical stauts might 10 4 5 As for soils above. 2;;3; soils :s(:\?é soils 10 4 5
Capability hamper land capability to some extent. ' :
All land uses at roads and haul road footprints will As for soils |As for soils
2.18.3 | Land use |remain ceased. Altered soil chemical status might 10 4 5 As for soils above. 10 4 5
above. above.
hamper land uses to some extent.
Use of diesel tanks ) . .
2.19.1 Soil 1. All impacts of construction phase will remain. 2. 10 4 5 L A" acm(':lental fuel spillages will be cleaned 10 4 5
) - § . ) up immediately.
Possible contamination of soils by spillages of diesel
219.2 Lan'd' The pre-mlnlng are}ble and grazmg land capability will 10 a 5 As for soil above 10 4 5
capability |remain ceased until the structure is removed.
2.19.3 | Land use The pre-mining land uses will remain ceased until the 10 4 5 Contain the footprint as far as possible. 10 4 5
structure is removed.
Dumping and storage of coal on coal stockpiles and
ROM tip. The mine's | Progressiv
1. Allimpacts of the construction phase will remain Implementation of an efficient storm water environmen | ely during
2.19.1 Soil during the operational phase until the site is 10 4 5 m:fna ement system tal officer the 10 4 5
rehabilitated. 2. Possible salt pollution of surface runoff 9 Y and mine |operational
and leachates from the stockpile may alter soil chemical engineer phase
status negatively in the immediate surrounding.
2192 Lan_d_ AItere_q soil chemical stauts might hamper land 10 4 5 As for soils above. As for soils |As for soils 10 2 5
capability |capability to some extent. above. above.
2193 | Land use Altered soil chemical stauts might hamper land uses to 10 4 5 As for soils above. As for soils |As for soils 10 2 5
some extent. above. above.
Use and maintenance of the explosives magazine.
2191 Soil 1. AII impacts of t_he construction phase \_N_lll remain 10 a 5 None 10 4 5
during the operational phase and no additional impacts
is anticipated.
2192 Lan_d_ Land capability at the magazine footprint will remain 10 4 5 None 10 2 5
capability |ceased.
2193 | Land use All land uses at the magazine footprint will remain 10 4 5 75 None 10 2 5
ceased.
3. Decommissioning Phase (after operational phase until closure goals are reached)

Msobo Coal: Verkeerdepan Extension
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Replacing of remaining coal discard and
overburden back in final voids. Back filling of final
voids with overburden. Replacement of stockpiled

3.20.1 Soil topsoil.
1. Above mentioned activities are mitigtion procedures
and not impacts. 2. Possible contamination of soils by
spillages of fuel and oil.
3.20.2 Land Spillages might affect land capabioity negativel
- capability piag 9 p 9 Y
3.20.3 | Land use |Spillages might affect land capabioity negatively
Demolishing of pollution control dams.
. 1. Compaction of soil by heavy mechanical equipment
3.20.1 Soil - ; ¥ -
during replacement of soil. 2. Possible contamination of
soils by spillages of fuel or oil.
Land The post-mining land capability will be arable and
3.20.2 . N
capability |grazing if mitigation measures are followed.
3203 | Land use The pos?—ml-r!lng ‘Iand uses will be cultivation and
grazing if mitigation measures are followed.
Final rehabilitation of the tailings dam.
1.Substantial loss of soil potential in terms of production
3.201 Soil potential and topoghaphy. Very high eriosion
- susceptability of soils replaced on steep edges of the
dam. 2. Possible leaking drains or leachates from the
dam polluting soils in the surrounding area.
Substantial reduction from pre-mining to post-mining
Land land capability. Pre-mining land capability at the footprint
3.20.2 o . -
capability |of the dam remain permanently ceased. The post-mining
land capabilty will be wilderness.
Substantial reduction from pre-mining to post-mining
3202 | Land use land use potential. Pre-mining land uses at the footprint

of the dam remain permanently ceased. No possible
post-mining land uses.

Msobo Coal: Verkeerdepan Extension

1. Stockpiled topsoil will be replaced at all
remaining voids unless required to stay The mine's
open. 2. Replaced topsoil will be loosened | environmen
with a muliple tooth implement, tal officer
ameliorated according to soil analysis and with .
) X - Decomisio
re-vegetated with a grass mixture consultation ning phase 6 2 5
dominated by local climax species. 3. All of a soil 9p
accidental fuel and oil spillages will be specialist
cleaned up immediately and all mechanical | from time to
equipment will be serviced at a suitable time
facility.
As for soils above. As for soils |As for soils 6 2 5
above above
As for soils above. As for soils |As for soils 6 2 5
above above
1. The dam floor will be thoroughly cleaned
and all polluted material will be be removed to
a discard dump or suitable disposal facility. 2.
Soil material used for wall embankments will
be replaced at the floor of the borrow pit. 3. .
§ P The mine's
The stockpiled topsoil will be replaced on the X .
surface. 4. Compaction will be alleviated by environmen| Decomisio 6 2 5
T o ;i tal or rehab | ning phase
ripping. 5. Soil amelioration will be done officer
according to analises of soil samples taken
afer replacment of the stored topsoil. 6. The
footprint will be re-vegetated with a grass
seed mixture dominated by local climax
species.
As for soils above. As for soils |As for soils 6 2 5
above above
As for soils above. As for soils |As for soils 6 2 5
above above
1. Shaping of the remaining dam edges to
gradients suitable for re-vegetation. 2.
Covering dam edges with a topsoil layer and
re-vegetation with grass mixture with strong | The mine's .
i — . N . Decomisio
stabilizing abilities. 3. Regular inspections to | environmen ning phase 10 5 5
identify leaking or blocked drains causing soil | tal officer 9p
pollution in the surrounding area. 3.
Immediate rectification of any causes that my
lead to soil pollution.
As for soils above. The post-mining land As for soils |As for soils
PN ] 10 5 5
capability will be wilderness above. above.
As for soils above. Due to steep slopes and . )
X - L As for soils |As for soils
erosion susceptibility of rehabilitated edges 10 5 5
- . Ny above. above.
no other post-mining land uses will be viable.
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Recovery of water and slurry pipes. Trenches will be
dug to revover water and slurry pipes. All impacts

8.20.1 Soil related to the constructuion phase will basically be ) 4 1 1 2 2
repeated.
Land Little reduction of land capability will take place if
3.20.2 capabilit mitigtion measures are followed. The post-mining land - 4 1 1 2 12
P Y capability will be arable and grazing and wetland.
Little reduction of land use potential will take place if
3.20.3 | Land use [mitigtion measures are followed. The post-mining land - 4 1 1 2 12
use will be cultivation and grazing.
3.20e Rehabilitation of remaining surface areas (Demolishing and rehabilitation of termporary and raw coal stockpiles)

Removal of all coal and the basis layer at the
footprint of coal stockpiles.

3.20.1 Soil 1. Possible contamination of soils by spillages of fuel - 2 1 1 1 4
and oil.
Land Little reduction of land capability will take place if
3.20.2 ... |mitigtion measures are followed. The post-mining land - 2 1 1 1 4
capability O .
capability will be arable and grazing.
Little reduction of land use potential will take place if
3.20.3 | Land use |mitigtion measures are followed. The post-mining land - 2 1 1 1 4

use will be cultivation and grazing.

3.20f Rehabilitation of remaining surface areas (Demolishin

g of the explosive m

agazine and rehabilitation of the footprint)

Complete removal of the structure and its
foundations. 1. Possible spillages of oil or fuel by

3.20.1 Soil mechanical equipment used during the demolishing - 4 1 1 1 6
process. 2. Compaction of soil by mechanical
equipment.
Land Complete removal of the structure and its
3.20.2 ... |foundations. Spillages of oil and fuel and compaction of - 4 1 1 1 6
capability S NS I
soil will have minor impacts on land capability.
Complete removal of the structure and its
3.20.3 | Land use |foundations. Spillages of oil and fuel and compaction of - 4 1 1 1 6
soil will have minor impacts on land use.
3.20g Rehabilitation of remaining surface areas (Demolishing of roads and haul roads)

3.20.1

Soil

Complete removal of all roads building material. 1.
Possible spillages of oil or fuel by mechanical equipment
used during the demolishing process. 2. Compaction of
soil by mechanical equipment.

Msobo Coal: Verkeerdepan Extension
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1. The initial trench will be re-opened to
remove pipes. 2. The upper 300 mm op
topsoil should be excavated and placed
further away from the trench. 3. The
remainder of the soils up to the depth of the
pipe should be placed in-between the trench
and soils of the upper 300 mm in order to
prevent mixing of the A and B-horizons. 4.
The soils should be backfilled in the original
sequence with the high quality soils on top
after the pipes had been removed. 5. All
accidental fuel and oil spillages will be
cleaned up immediately and all mechanical
equipment will be serviced at a suitable
facility.

The mine's
environmen
tal officer

Decomisio
ning phase

As for soils above.

As for soils
above

As for soils
above

As for soils above.

As for soils
above

As for soils
above

1. The footprint will be thoroughly cleaned and
all coalliferous and soft overburden material
will be removed to a discard dump or suitable
disposal facility. 2. The footprint will be
loosened with a multiple tooth impement to a
depth of at least 300 mm to alleviate
compaction. 3. The topsoil will be replaced
and ameliorated according to soil chemical
analysis. 4. The footprint will be re-vegetated
with a grass seed mixture dominated by local
climax species.

The mine's
environmen
tal officer

Decomisio
ning phase

As for soils above. The post-mining land
capability will be arable

As for soils
above.

As for soils
above.

As for soils above. The post-mning land uses
will be grazing or cultivation.

As for soils
above.

As for soils
above.

1. During the decommissioning phase the
footprint should be thoroughly cleaned. 2.
Stored topsoil should be replaced (if any) and
the footprint graded to a smooth surface. 3.
The footprint should be ripped to alleviate
compaction. 4. The topsoil should be
ameliorated according to soil chemical
analysis. 5. The footprint should be re-
vegetated with a grass seed mixture
dominated by local climax species.

The mine's
environmen
tal officer

The
decommis
sioning
phase

As for soils above. The post-mining land
capability will be arable or grazing.

As for soils
above.

As for soils
above.

As for soils above. The post-mining land use
can be cultivation or grazing.

As for soils
above.

As for soils
above.

1. The footprint should be thoroughly cleaned
and all road building matrial will be removed
to a discard dump or suitable disposal facility.
2. The footprint will be ripped to alleviate soil
compaction and graded to a smooth surface.
3. The topsoil will be ameliorated according to
soil chemical analysis of samples taken after
ripping. 4. The footprint will be re-vegetated
with a grass seed mixture dominated by local
climax species.

The mine's
environmen
tal officer

The
decommis
sioning
phase
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3.20.2

Land
capability

Complete removal of all roads building material.
Spillages of oil and fuel and compaction of soil will have
minor impacts on land capability.

May 2013
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3.20.3

3.21.1

Land use

Soil

Complete removal of all roads building material.
Spillages of oil and fuel and compaction of soil will have
minor impacts on land use.

Removal of all coalliferous and mining waste
material. These activities is mitigation procuderes
and not impacts. 1. Possible spillages of oil or fuel by
mechanical equipment used during the rehabilitation
process. 2. Compaction of soil by mechanical
equipment.

3.21.2

Land
capability

Complete removal of all mine waste material.
Spillages of oil and fuel and compaction of soil will have
minor impacts on land capability.

3.21.3

Land use

Soil

Complete removal of all mine waste material.
Spillages of oil and fuel and compaction of soil will have
minor impacts on land use.

The construction of a golf course on backfilled opencast
areas will involve shaping of backfilled spoil material
according to the landscape design of the golf course and
replacement of topsoil which were probably stripped
and stockpiled during the opencast mining process.
The impacts on soils, land capability and land use
therefore already took place. (NB The impacts on
soils, land capability and land use are formulated
comparing the construction of the golf course to the
pre-mining environment). Impacts are: 1. Soils were
not stripped and stockpiled based on soil types which
result in a reduction of soil potential by mixing different
soil types and horizons with varying textural classes with
subsequent reduction in fertility and water holding
capacity as well as buffer capacity against compaction.
2. A reduction of effective soil

10

Land
capability

A reduction in land capability due impacts on soil as
described above. The pre-mining land capability which
was mainly arable land will probably reduce to post-
mining grazing, wetland and wilderness.

10

Land use

The possible pre-mining land uses which were mainly
crop production and grazing will reduce to being used as
a golf course with subsequent loss of productive food
producing land.

Msobo Coal: Verkeerdepan Extension
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As for soils above. The post-mining land|As for soils [As for soils 1 1
capability will be arable or grazing. above. above.
As for soils above. The post-mining land use|As for soils |As for soils 1 1
can be cultivation or grazing. above. above.
1. The footprint should be thoroughly cleaned
of all mine waste matrial. 2. The footprint will
be ripped (accept for in rivers) to alleviate soil
X . The
compaction and graded to a smooth surface. | The mine's .
I " " . decommis
3. The topsoil will be ameliorated according to | environmen - 2 2
. . . N sioning
soil chemical analysis of samples taken after | tal officer phase
ripping. 4. The footprint will be re-vegetated
with a grass seed mixture dominated by local
climax species.
As for soils above. The post-mining land|As for soils [As for soils 2 2
capability will be arable or grazing. above. above.
As for soils above. The post-mining land use|As for soils |As for soils 2 2
can be cultivation or grazing. above. above.
1. The available soil volume for rehabilitation
will be determined in order to calculate the
average depth at which topsoil can be
replaced on the shaped spoil footprint of the
golf course. 2. The topsoil will be spread
evenly over the golf course footprint at the
calculated depth, avoiding compaction by . The
) h ] The mine's .
mechanical equipment as far as possible. 3. X decommis
- Y . environmen - 2 5
The topsoil surface will be loosened with a tal officer sioning
multiple tooth implement to a depth of 300 phase
mm to alleviate compaction and then graded
with a grader to a smooth surface. 3. The
topsoil will be ameliorated according to soil
chemical analysis. 4. The footprint will be re-
vegetated with a grass type suitable for the
golf course.
As fo'r' soﬂs. above. Thg post-mining land As for soils |As for soils
capability will be grazing, wetland and 2 5
. above. above.
wilderness.
As for soils above. The post-mining land use|As for soils |As for soils 2 5
will be a golf course. above. above.
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