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AND

CONDITIONS

RELATING

TO

THIS

The findings, results, observations, conclusions and recommendations given in this report are based
on the author’s best scientific and professional knowledge as well as available information. The report
is based on survey and assessment techniques which are limited by time and budgetary constraints
relevant to the type and level of investigation undertaken and Wetland Consulting Services (Pty.) Ltd.
and its staff reserve the right to modify aspects of the report including the recommendations if and
when new information may become available from ongoing research or further work in this field, or
pertaining to this investigation.
Although Wetland Consulting Services (Pty.) Ltd. exercises due care and diligence in rendering
services and preparing documents, Wetland Consulting Services (Pty.) Ltd. accepts no liability, and
the client, by receiving this document, indemnifies Wetland Consulting Services (Pty.) Ltd. and its
directors, managers, agents and employees against all actions, claims, demands, losses, liabilities,
costs, damages and expenses arising from or in connection with services rendered, directly or
indirectly by Wetland Consulting Services (Pty.) Ltd. and by the use of the information contained in this
document.
This report must not be altered or added to without the prior written consent of the author. This also
refers to electronic copies of this report which are supplied for the purposes of inclusion as part of
other reports, including main reports. Similarly, any recommendations, statements or conclusions
drawn from or based on this report must make reference to this report. If these form part of a main
report relating to this investigation or report, this report must be included in its entirety as an appendix
or separate section to the main report.
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1. BACKGROUND INFORMATION
Wetland Consulting Services (Pty.) Ltd. (WCS) was appointed by Clean Stream Environmental
Consultants to compile a wetland delineation and assessment report for the Sasol Impumelelo
Mine Expansion Project. The Sasol Impumelelo Mine is an existing underground coal mining
operation located near Greylingstad in the Mpumalanga Province, and is linked to the Sasol
Synfuels Complex in Secunda via the Impumelelo conveyor.
The need for the wetland study arises from the intention of Sasol Mining (Pty) Ltd to include
several additional areas (Figure 1) into its Impumelelo Mining Rights Area. The existing shaft
complex and surface infrastructure for the Sasol Impumelelo Mine is which is already operational
will be utilised for these additional mining areas and no new surface infrastructure is envisaged.
WCS has previously compiled specialist wetland assessment reports for the Impumelelo Mine
Reserve Area in 2009 and 2013, covered over three reports:




Wetland Assessment for the Proposed Brandspruit Mine, Impumelelo Shaft near Secunda
in Mpumalanga, South Africa. Report Reference 388a/2008.
Wetland Assessment for the Proposed SASOL Block 2 South Block Mining Area near
Secunda in the Mpumalanga Province, South Africa. Report Reference 388a/2008.
Wetland Delineation and Assessment for the Farm Mahemsfontein 544IR, Mpumalanga.
Report Reference 891/2012

One of the additional areas included in the Sasol Impumelelo Mine Expansion Project had already
been surveyed previously (WCS, 2012). In this instance the existing wetland delineation for the
Farm Mahemsfontein was utilised for this assessment.
The requirement to establish the existence and/or extent of wetlands on the property is based on
the legal requirements contained in the National Environmental Management Act (NEMA) and the
National Water Act, as well as the Mineral and Petroleum Resources Development Act (MPRDA).
Given the stringent legislation regarding developments within or near wetland areas, it is important
that these areas are identified and developments planned sensitively so as to minimize any
potential impacts to the wetlands and water resources.

2. SCOPE OF WORK
The summarised scope of work is as follows:





Review and collation of existing wetland information and published data (e.g. NFEPA and
its update);
Compile a desktop delineation of wetlands within the additional areas;
Site visits to additional areas to identify and delineate wetlands in the field as per the
DWAF 2005 wetland delineation guidelines;
Update of the wetland delineation based on field observations;
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Classification of wetlands using the hydro-geomorphic classification system as per Ollis et
al. (2013);
Undertake a wetland functional assessment of a representative sample of wetlands and/or
wetland groupings;
Undertake a present ecological status (PES) assessment of all wetlands identified within
the additional areas using an approach based on the WET-Health Level 1 assessment
methodology;
Undertake an ecological importance and sensitivity (EIS) assessment of all wetlands
identified within the additional areas using the widely accepted Rountree et al. (2013)
methodology;
Compilation of maps and shapefiles to accompany the wetland specialist report;
Identify and assess likely impacts to wetlands associated with the proposed developments;
and
Compilation of a specialist wetland delineation and assessment report to accompany the
MPRDA and NEMA applications for the Sasol Impumelelo Mine Expansion Project.

3. LIMITATIONS & ASSUMPTIONS
Some portions of the study area could not be accessed for field work as no permission from
landowners had been granted to enter onto their properties, and in some cases landowner contact
details were missing or locked gates were encountered. No groundtruthing of wetland boundaries
could thus be undertaken in these areas and the wetland delineation in these areas was based on
desktop mapping as well as information available from previous studies.
While an effort was made to visit as many wetlands as possible wetland within those farms to
which access permission was obtained, due to the size of the study area not every wetland
boundary could be walked and verified in the field. Field verification was supplemented with
desktop delineation on aerial imagery.
Wetland boundaries reflect the ecological boundary where the interaction between water and
plants influences the soils, but more importantly the plant communities. The depth to the water
table where this begins to influence plant communities is approximately 50 centimetres. This
boundary, based on plant species composition, can vary depending on antecedent rainfall
conditions, and can introduce a degree of variability in the wetland boundary between years and/or
sampling period.
The site visits were undertaken over 8 days between February and June 2016 during which as
many wetlands as possible within the study area were visited in the field.
Due to the scale of the remote imagery used (1:10 000 aerial images and Google Earth imagery),
as well as the accuracy of the handheld GPS unit used to delineate wetlands in the field, the
delineated wetland boundaries cannot be guaranteed beyond an accuracy of about 20m on the
ground. Should greater mapping accuracy be required, the wetlands would need to be pegged in
the field and surveyed using conventional survey techniques.
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Groundtruthing and field verification of wetland boundaries was limited to the additional areas as
indicated in Figure 1. Wetlands falling outside these additional areas were not delineated in the
field but are based on existing information (WCS, 2009) and desktop mapping.
Reference conditions are unknown. This limits the confidence with which the present ecological
category (PES) is assigned.
For the purpose of the impact assessment, it is assumed that the shallow weathered aquifer will
remain generally intact above the undermined areas. This assumption will however need to be
verified against the findings of the groundwater specialist studies once such a study is complete,
and this report updated if required.
Adequacy of predictive methods
A number of generally accepted assessment methods were utilised within the current study for the
assessment of the wetland habitats on site:



WET-Eco-Services (Kotze et al., 2009)
WET-Health (Macfarlane et al., 2009)

Although there are limitations associated with each of these methods, the methods are generally
accepted and widely applied within wetland assessments in South Africa and are deemed
adequate for the purpose of this study.

4. STUDY AREA
The study area for this project consists of several farms and farm portions that will be added to the
Sasol Impumelelo Mine mining right. These properties have been termed “additional areas”, and
are indicated in relation to the existing mining right in Figure 1 below. 8 distinct areas bordering on
the existing mining right make up the additional areas, covering in total 8 050 hectares.
The greater Impumelelo Mine is located in the Mpumalanga Province to the east of Secunda and
to the west of Greylingstad.
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Figure 1. Map showing the location and extent of the study area.

4.1

Catchments

The study area is located within the Vaal River Catchment (Primary Catchment C) and the Upper
Vaal Water Management Area. More specifically the study area falls predominantly within
quaternary catchment C12F, which is drained by the Watervalspruit and its tributaries the
Grootspruit, Oufonteinspruit, Wolwespruit and Kaalspruit. The Waterval in turn is a tributary to the
Vaal.
Some sections of the additional areas do however extend into the adjacent quaternary catchments
to the north, catchments C12D and C21A
Table 1. Table showing the extent, mean annual precipitation and mean annual run-off per
quaternary catchment (Middleton, B.J., Midgley, D.C and Pitman, W.V., 1990).
Quaternary
Catchment
C12F
C12D
C21A

Copyright © 2016

Catchment
Surface Area
(ha)
75 655
81 343
63 958

Mean Annual
Rainfall (MAP)
in mm
634.9
666.9
674.0

Wetland Consulting Services (Pty.) Ltd.

Mean Annual
Run-off (MAR)
in mm
49.1
59.3
62.1

MAR as a %
of MAP
7.7 %
8.9 %
9.2 %
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Figure 2. Map showing the study area in relation to the quaternary catchments.

4.2

National Freshwater Ecosystem Priority Areas

The Atlas of Freshwater Ecosystem Priority Areas in South Africa (Nel et al, 2011a) (The Atlas)
which represents the culmination of the National Freshwater Ecosystem Priority Areas project
(NFEPA), a partnership between SANBI, CSIR, WRC, DEA, DWA, WWF, SAIAB and SANParks,
provides a series of maps detailing strategic spatial priorities for conserving South Africa’s
freshwater ecosystems and supporting sustainable use of water resources. Freshwater Ecosystem
Priority Areas (FEPA’s) were identified through a systematic biodiversity planning approach that
incorporated a range of biodiversity aspects such as eco-region, current condition of habitat,
presence of threatened vegetation, fish, frogs and birds, and importance in terms of maintaining
downstream habitat. The Atlas incorporates the National Wetland Inventory (SANBI, 2011) to
provide information on the distribution and extent of wetland areas. The NFEPA wetland data for
the Mpumalanga Highveld was subsequently updated by Mbona et al. (2015); this data is shown in
Figure 3 below.
Most of the additional areas have been classed as Upstream Management Areas, implying that
these catchments area important for the maintenance of downstream important water resources, in
this case the Vaal River and Vaal Dam.
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Extensive wetland areas are indicated across the additional areas, including a number of FEPA
wetlands:



The Wolwespruit wetland system in the east; and
The Grootspruit wetland system and its tributaries in the west

Figure 3. Map of wetlands and wetland FEPA’s as included in the Mpumalanga Highveld
Wetlands database by Mbona et al. (2015).

4.3

Vegetation

A number of vegetation classification systems have been compiled for South Africa. According to
the most recent vegetation classification of the country however, “The Vegetation of South Africa,
Lesotho and Swaziland” (Mucina and Rutherford, 2006), the study area falls within the Grassland
Biome, Mesic Highveld Grassland Bioregion. At a finer level, the additional areas are classed as
Soweto Highveld Grassland.
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Figure 4. Map showing the vegetation types of the area after Mucina and Rutherford (2006).
Soweto Highveld Grassland occurs predominantly in the Mpumalanga and Gauteng Provinces at
an altitude of 1 420 – 1 760m, roughly in a broad band between Ermelo and Johannesburg in the
north and the Vaal River as the southern boundary. The landscape is typically gently to moderately
undulating with short to medium high, dense, tufted grassland, usually dominated by Themeda
triandra, with other common species including Elionurus muticus, Eragrostis racemosa,
Heteropogon contortus and Tristachya leucothrix. Soweto Highveld Grassland is considered to be
endangered, with only a handful of small patches statutorily conserved. Extensive transformation
(almost 50 %) of the natural grassland has occurred due to cultivation, mining, building of road
infrastructure, dam building and urban sprawl. (Mucina & Rutherford, 2006).
Soweto Highveld Grassland has been classified as Vulnerable in the National List of Threatened
Ecosystems in Need of Protection (GN1002 of 2011).
The Atlas of Freshwater Ecosystem Priority Areas in South Africa (Nel et al, 2011a) identified 791
wetland ecosystem types in South Africa based on classification of surrounding vegetation (taken
from Mucina and Rutherford, 2006) and hydro-geomorphic (HGM) wetland type; seven HGM
wetland types are recognised and 133 wetland vegetation groups. Based on this classification, the
following wetland vegetation types are expected to occur on site:


Mesic Highveld Grassland Group 3_Channelled valley bottom wetland

Copyright © 2016
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Mesic Highveld Grassland Group 3_Floodplain wetland
Mesic Highveld Grassland Group 3_Seep
Mesic Highveld Grassland Group 3_Unchannelled valley bottom wetland

The National Biodiversity Assessment 2011: Freshwater Component (Nel et al., 2011b) undertook
an ecosystem threat status assessment for each of the 791 wetland ecosystem types where each
wetland ecosystem type was assigned a threat status based on wetland type as well as on wetland
vegetation group, and assessment which was more recently updated by Mbona et al. (2013). A
summary of the findings for the various wetland ecosystem types expected to occur on site is
provided in Table 2 below.
Table 2. Summarised findings of the wetland ecosystem threat status assessment as
undertaken by the National Biodiversity Assessment 2011: Freshwater Component (Nel et
al., 2012) and updated by Mbona et al (2015) for wetland ecosystems recorded on site.
Wetland Ecosystem Type
Mesic Highveld Grassland
Group 3_Floodplain
Mesic Highveld Grassland
Group 3_Channelled valley
bottom wetland
Mesic Highveld Grassland
Group 3_Flat
Mesic Highveld Grassland
Group 3_Seep
Mesic Highveld Grassland
Group
3_Unchannelled
valley bottom wetland
Mesic Highveld Grassland
Group 3_Depression

Wetland HGM
Type

Wetland
Vegetation
Group
Mesic Highveld
Grassland

Protection
Level

Threat
Status

Not
protected

LT

Mesic Highveld
Grassland

Not
protected

LT

Mesic Highveld
Grassland
Mesic Highveld
Grassland

Not
protected
Not
protected

Unchannelled
valley bottom

Mesic Highveld
Grassland

Not
protected

CR

Depression/Pan

Mesic Highveld
Grassland

Not
protected

CR

Floodplain
Channelled
valley bottom
Flat
Seep

CR
LT

CR = Critically Endangered, implying area of wetland ecosystem type in good (A or B) condition ≤ 20% of its original area
EN = indicates Endangered, area of wetland ecosystem type in good condition ≤ 35% of its original area

From the above table it is clear that a number of the wetland ecosystem types represented
within the additional areas are all considered Critically Endangered.

4.4

Mpumalanga Biodiversity Sector Plan

From the Mpumalanga Biodiversity Sector Plan’s terrestrial assessment illustrated in Figure 5
below, it is clear that extensive transformation of habitats has occurred across all of the additional
areas, with large portions of the sites classified as heavily modified. Nonetheless, almost every one
of the additional areas also includes habitats classified as Critical Biodiversity Areas (CBAs).
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Figure 5. Map showing the terrestrial ecosystems assessment of the Mpumalanga
Biodiversity Sector Plan 2013.
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5. APPROACH
5.1

Wetland Delineation and Classification

The National Water Act, Act 36 of 1998, defines wetlands as follows:
“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.”

The presence of wetlands in the landscape can be linked to the presence of both surface water
and perched groundwater. Wetland types are differentiated based on their hydro-geomorphic
(HGM) characteristics; i.e. on the position of the wetland in the landscape, as well as the way in
which water moves into, through and out of the wetland systems. A schematic diagram of how
these wetland systems are positioned in the landscape is given in the figure below.

Figure 6. Diagram illustrating the position of the various wetland types within the
landscape.
Use was made of 1:50 000 topographical maps, 1:10 000 aerial photographs and Google Earth
imagery to create digital base maps of the study area onto which the wetland boundaries were
delineated using ArcMap 9.0. A desktop delineation of suspected wetland areas was undertaken
by identifying rivers and wetness signatures. Identified areas suspected to be wetlands were then
further investigated in the field.
Wetlands were identified and delineated according to the delineation procedure as set out by the
“A Practical Field Procedure for the Identification and Delineation of Wetlands and Riparian Areas”
document (DWAF, 2005) and Kotze and Marneweck (1999). Using this procedure, wetlands were
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identified and delineated using the Terrain Unit Indicator, the Soil Form Indicator, the Soil Wetness
Indicator and the Vegetation Indicator.
For the purposes of delineating the actual wetland boundaries use is made of indirect indicators of
prolonged saturation, namely wetland plants (hydrophytes) and wetland soils (hydromorphic soils),
with particular emphasis on hydromorphic soils. It is important to note that under normal conditions
hydromorphic soils must display signs of wetness (mottling and gleying) within 50cm of the soil
surface for an area to be classified as a wetland (A practical field procedure for identification and
delineation of wetlands and riparian areas, DWAF).
The delineated wetlands were then classified using a hydro-geomorphic classification system
based on the system proposed by Brinson (1993), and most recently modified for use in South
African conditions by Ollis et al. (2013).

5.2

Functional Assessment

A functional assessment of a representative grouping of wetlands on site was undertaken using
the level 2 assessment as described in “Wet-EcoServices” (Kotze et al., 2007). This method
provides a scoring system for establishing wetland ecosystem services. It enables one to make
relative comparisons of systems based on a logical framework that measures the likelihood that a
wetland is able to perform certain functions.

5.3

Present Ecological State and Ecological Importance & Sensitivity

A present ecological state (PES) and ecological importance and sensitivity (EIS) assessment was
conducted for every hydro-geomorphic wetland unit identified and delineated within the study area.
This was done in order to establish a baseline of the current state of the wetlands and to provide
an indication of the conservation value and sensitivity of the wetlands in the study area. For the
purpose of this study an approach based on the Level 1 assessment as described by the WETHealth manual (Macfarlane et al., 2009), was applied for the determination of the PES, while the
EIS was determined using the widely accepted Rountree et al. (2013) methodology.
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6. FINDINGS
6.1

Wetland Delineation and Classification

Within the study area five different wetland types were identified, namely:






Channelled valley bottom wetland;
Unchannelled valley bottom;
Floodplain wetland;
Hillslope seepage wetland; and
Depression/Pan wetland.

The wetlands within the additional areas cover approximately 1 666 hectares, or 20.7 % of the
additional areas (the additional areas together cover is 8 050 ha). In addition to the wetlands, 85
dams were identified on site, together covering 80 hectares.
The delineated wetland areas are illustrated in the map below (Figure 8), while Table 3 provides
information on the actual extent of the wetlands both in terms of area and the contribution as a
percentage that the different types of wetlands contribute to the total wetland area.
Table 3. Table showing the areas covered by the various wetland types identified.
Wetland Type
Channelled valley bottom
Floodplain
Unchannelled valley bottom
Hillslope seepage
Depression/Pan
TOTAL

Area_(ha)
730.18
354.53
84.52
478.54
18.55
1666.32

% of wetland
% of study
area
area
43.82%
9.07%
21.28%
4.40%
5.07%
1.05%
28.72%
5.94%
1.11%
0.23%
100.00%

20.70%

The soils across large portions of the additional areas are dominated by soils with high clay
content, typically black clay soils of the Arcadia soil form, which consist of a vertic A horizon, and
which on site typically overlies weathering dolerite or shallow rock. The shrink and swell nature of
the vertic soils implies that these soils expand when wet, often to the point where infiltration into
the soil is severely impeded, resulting in surface runoff generation. Surface runoff from such vertic
soils is significantly higher than from sandy soils as are derived from sandstones, and this is
reflected in the types of wetland habitats that have formed on site.
Wetland systems on site are dominated by valley bottom wetlands (70 % of the wetland area), and
most of these valley bottom wetlands are channelled systems (44 % of wetland area), indicating
systems maintained in large parts by surface flows with sufficient energy/flow velocity to allow
channel formation through the wetland.
In contrast, hillslope seepage wetlands, which are generally maintained by the infiltration and
subsequent subsurface seepage of rainfall, make up only 28 % of the wetland area on site. The
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most extensive hillslope seepage wetlands were identified within the south eastern additional area
along the western bank of the Waterval River and in the north western additional area in close
proximity to the large pan on the Farm Leeuwkraal, were sandy soils predominate.
A list of plant species recorded within the wetlands of the additional areas is attached in Appendix
1. It is important to note that not every wetland was surveyed, but that observations of plant
species were made across many of the wetlands visited during the field survey. In total, 118
species were recorded across all of the different wetland types. The extensive channelled valley
bottom wetlands, which make up the bulk of the wetland area on site, displayed the greatest
diversity, with 90 plant species recorded, while pans (which is the least extensive wetland habitat
on site) showed the lowest diversity with a total of only 15 species recorded. No Red Data plant
species were recorded, though a number of Mpumalanga Protected species occur. A large
population of Haemanthus montanus (Rabbit’s Ear) was observed in the large channelled valley
bottom wetland on the farm Paardefontein 584.

Figure 7. Photographs of typical wetland habitats and wetland types observed on site
(clockwise from top left) Small unchannelled valley bottom wetland, large pan wetland, view
across a large channelled valley bottom wetland, and hillslope seepage wetland.
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Figure 8. Map showing the delineated wetlands within the additional area and surrounds.
Copyright © 2016
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Table 4. Hydro-geomorphic classification system (adapted from Brinson, 1993; Kotze, 1999;
and Marneweck and Batchelor, 2002).
Hydro-geomorphic Type

Floodplain

Channelled Valley Bottom

Unchannelled Valley Bottom

Hillslope Seepage

Pan/Depression

Watercourse

6.2

Description
Valley bottom areas with a well-defined stream channel
gently sloped and characterized by floodplain features
such as oxbow depressions and natural levees and the
alluvial transport and deposition of sediment, usually
leading to a net accumulation of sediment. Water inputs
from the main channel and from adjacent slopes.
Valley bottom areas with a well-defined stream channel
but lacking characteristic floodplain features. May be
gently sloped and characterised by the net accumulation
of alluvial deposits or may have steeper slopes and be
characterised by the net loss of sediment. Water inputs
from the main channel and adjacent slopes.
Valley bottom areas with no clearly defined stream channel
usually gently sloped and characterised by alluvial
sediment deposition, generally leading to a net
accumulation of sediment. Water inputs mainly from
channel entering the wetland and also from adjacent
slopes.
Slopes on hillsides which are characterised by the colluvial
movement of materials. Water inputs are mainly from
subsurface flow and outflow can be via a well-defined
stream channel connecting the area directly to a stream
channel or outflow can be through diffuse subsurface
and/or surface flow but with no direct surface water
connection to a stream channel.
A basin shaped area with a closed elevation contour that
allows for the accumulation of surface water (i.e. it is
inward draining). It may also receive sub-surface water. An
outlet is usually absent, and therefore this wetland type is
usually isolated from the stream channel network.
Small, narrow watercourses that display no clear wetland
or riparian zone characteristics yet represent preferential
flow paths for water and convey water intermittently
following rainfall events. As watercourses they are also
protected under the National Water Act.

Present Ecological Status (PES)

The dominant landuse within the study area is agriculture, consisting of extensive areas of both
dryland cultivation and livestock grazing. This change in landuse from natural grassland is
reflected in the wetland systems on site and has resulted in some degradation of wetland habitat,
typically through:








direct transformation of the wetland habitat where cultivation extends into the wetland
margins;
degradation of wetland habitat through heavy grazing and livestock trampling;
construction of small farm dams within the wetlands;
increased surface runoff from the landscape due to changes in landuse;
altered flow distribution patterns within wetlands through flow concentration at road
crossings and dam spillways;
channel incision due to increased susceptibility to erosion; and
artificial straightening of some of the wetland systems on site to maximise area available for
cultivation.
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The large number of dams observed within the study area (more than 80) have also had a marked
impact on the wetlands. Impacts include inundation of wetland habitat, decreased flow to
downstream reaches, decreased flood peaks resulting in reducing bank overtopping, flow
concentration and increased flow velocities at dam spillways which leads to increased erosion risk,
and head-cut erosion upslope of dams with excavated dam basins. As a consequence a large
number of wetlands show signs of gully erosion and channel incision, leading to partial desiccation
of adjacent wetland habitat through lowering of the soil water table and decreased channel
overtopping. This is evident in most of the large valley bottom wetlands and floodplains on site,
which display wetness most significantly along their margins (from lateral flow, often seepage) and
again within the active channel; remaining areas of channelled valley bottom wetlands often show
signs of terrestrialisation. Linear infrastructures, especially road crossings, exacerbate these
erosion problems, while heavy livestock grazing and trampling further contribute.
These impacts have resulted in the present ecological state of the wetlands on site departing
significantly from the reference condition or un-impacted state of the wetlands. This is reflected in
the results of the PES assessment which classes most of the wetlands on site as being
moderately modified (PES categories C), with over 80 % of wetlands falling within this category.
The largely natural wetlands on site (PES category B), which make up only 5 % of the wetland
area, consist of a number of small valley bottom wetlands located in natural grassland habitat,
though most of the area is made of hillslope seepage wetland located on shallow soils within an
area of natural grassland. The rocky, shallow soils have prevented cultivation in these areas and
thus protected the primary vegetation, while the hydrology has also remained largely intact.
Largely modified wetland systems on site (PES category D) make up just over 11 % of the
wetland area. Most of the largely modified wetland systems on site have been impacted on mostly
by dam building, which reduces flow to downstream reaches and often leads to flow concentration
and erosion, and channel incision and gully erosion. In some areas the complete cultivation of
especially hillslope seepage wetlands has also resulted in these systems being classed as largely
modified.
Table 5. Table showing the results of the PES assessment (all figures are in hectares).
Wetland Type

PES Category

Channelled valley bottom
Floodplain
Unchannelled valley bottom
Hillslope seepage
Depression

11.7
56.8
5.4

C
684.8
295.2
55.2
348.9
11.3

TOTAL

83.2

1395.4

187.7

Percentage

5.0%

83.7%

11.3%
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730.2
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84.5
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18.6
1666.3

19

DRAFT
Wetland Delineation and Assessment for the Sasol Impumelelo Mine Extension Project
June 2016

Figure 9. Map showing the results of the PES assessment.
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Table 6. Table showing the rating scale used for the PES assessment.
Description

Combined impact score

PES Category

0-0.9

A

1-1.9

B

2-3.9

C

Largely modified. A large change in ecosystem processes and loss of natural
habitat and biota and has occurred.

4-5.9

D

The change in ecosystem processes and loss of natural habitat and biota is
great but some remaining natural habitat features are still recognizable.

6-7.9

E

Modifications have reached a critical level and the ecosystem processes have
been modified completely with an almost complete loss of natural habitat and
biota.

8 - 10

F

Unmodified, natural.
Largely natural with few modifications. A slight change in ecosystem
processes is discernable and a small loss of natural habitats and biota may
have taken place.
Moderately modified. A moderate change in ecosystem processes and loss
of natural habitats has taken place but the natural habitat remains
predominantly intact

6.3

Functional Assessment

Numerous functions are typically attributed to wetlands, which include nutrient removal (and more
specifically nitrate removal), sediment trapping (and associated with this is the trapping of
phosphates bound to iron as a component of the sediment), stream flow augmentation, flood
attenuation, trapping of pollutants and erosion control. Many of these functions attributed to
wetlands are wetland type specific and can be linked to the position of wetlands in the landscape
as well as to the way in which water enters and flows through the wetland. Thus not all wetlands
can be expected to perform all functions, or to perform these functions with the same efficiency.
WET-EcoServices is a tool developed to provide an initial, high-level, qualitative assessment of the
goods and services that individual wetlands provide so as to aid informed planning and decision
making (Kotze et al., 2009). In interpreting the results of the WET-EcoServices assessment, the
following must be borne in mind:
 The level of services delivered is based on current as well as future potential benefits (i.e. a
wetland might have high ability to perform a service such as trapping pollutants but is
currently afforded little opportunity to perform the service due to a lack of pollutants within
the wetland catchment, resulting in an intermediate score);
 WET-EcoServices scores make no reference to the size of the wetland (i.e. a 3ha wetland
and a 300ha wetland might both score 3 for flood attenuation. Given the size of the
wetlands in question, the overall importance of flood attenuation performed by the 300ha
wetland is obviously greater than for the 3ha wetland);
 Scores between different hydro-geomorphic wetland units (i.e. different wetland types)
should not be compared directly
Wetlands of the same type and located within the same general landscape setting are likely to
perform the same types of functions. The wetlands have thus been grouped according to their
hydro-geomorphic type, and then further grouped according to their condition and landscape
setting, i.e. cultivated/non-cultivated hillslope seepage wetlands.
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Channelled valley bottom wetlands
The WET-EcoServices assessment revealed a moderately high score for biodiversity
maintenance. This is supported by observations on site, with most of the channelled valley bottom
wetlands characterised by natural vegetation and providing important corridors between areas of
remaining terrestrial vegetation. The Red Data listed Blue Korhaan (Eupodotis caerulescens) was
also observed within these wetlands, though this species is not restricted or directly dependant on
wetland habitat. Although not recorded during the wetland survey, Kniphofia typhoides is also
expected to occur within some of these wetlands, while a very large population of Haemanthus
montanus was recorded in one valley bottom wetland.
Moderate scores were obtained for the functions of water quality maintenance and moderately low
scores for hydrological functions such as flood attenuation and flow regulation. Low flows within
these systems are restricted to the channel, limiting the contact time between flows and wetland
sediments and vegetation, resulting in limited opportunity for water quality improvement, while the
small size and seasonal nature of many of the systems limits their importance in terms of
hydrological functioning, though the large systems are more important in this regard
.

Figure 10. Results of the WET-EcoServices assessment for channelled valley bottom
wetlands.
Hillslope seepage wetlands
Hillslope seepage wetlands obtained moderate scores for the functions of water quality
maintenance. They can support conditions that facilitate both sulphate and nitrate reduction as
sub-surface seepage emerges through the organically rich wetland soil profile. Within the study
area, the shallow nature of the soils in many seepage wetlands and the high clay content of the
soil is likely to limit the movement of water laterally through the soil profile and thus limit these
functions somewhat. Within the south eastern additional area however extensive hillslope seepage
wetland habitat is located immediately adjacent to centre-pivot irrigation fields; these seepage
wetlands are likely of elevated importance in maintaining water quality and buffering the Waterval
River from agricultural runoff.
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The hillslope seepage wetlands are also considered to play an important role in biodiversity
maintenance, specifically where these wetlands occur in association with areas of natural
grassland. Where the seepage wetlands have been heavily impacted by current or historical
cultivation, the function of biodiversity maintenance is sometimes completely lost or heavily
impaired.

Figure 11. Results of the WET-EcoServices assessment for hillslope seepage wetlands.
Unchannelled valley bottom wetlands
Compared to channelled valley bottom wetlands, unchannelled valley bottom wetlands obtained a
markedly higher score for functions such as sediment trapping, phosphate trapping, nitrate
removal and toxicant removal, i.e. the water quality maintenance functions. The generally slower
flow of water through these wetlands with lower erosive power which does not allow for channel
formation results in increased retention time and contact between flows and wetland sediments,
increasing the opportunity for trapping and removal of sediments and nitrates.

Figure 12. Results of the WET-EcoServices assessment for unchannelled valley bottom
wetlands.
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Floodplain wetland
A number of large floodplain wetlands fall partially within the additional areas surveyed as part of
this study. These include the Waterval River, the Wolwespruit and the Grootspruit. These systems
perform important hydrological functions in the form of flood attenuation and sediment trapping.
The degradation of these systems, which often results in increased channel incision and increased
channel competency as a result, do however reduce these functions as bank overtopping during
regular flood events is reduced. During high flow events however, significant channel overtopping
occurs and flows spread out over the full extent of the broad, flat valleys associated with the
floodplains. During such events the floodplain is expected to play an important role in flood
attenuation and sediment trapping.
The floodplain wetlands support large expanses of moist grassland, allowing these systems to play
an important role in biodiversity support. The presence of floodplain depressions and oxbows also
contribute to habitat diversity on these wetlands and retain water for extended periods.
Approximately 15 Greater Flamingo were observed along such an oxbow on the Waterval
floodplain during the field work. In addition the Red Data listed Blue Korhaan (Eupodotis
caerulescens) known to occur, as well as the Cape Clawless Otter (observed in the Waterval
River). Although not recorded during the wetland survey, the plant Kniphofia typhoides is also
expected to occur within these wetlands.
In terms of direct use benefits, the floodplain wetlands are considered to be an important grazing
resource for livestock given the expanse of grassland supported by these wetlands.

Figure 13. Results of the WET-EcoServices assessment for floodplain wetlands.

6.4

Ecological Importance & Sensitivity (EIS) Assessment

Ecological Importance and Sensitivity is a concept introduced in the reserve methodology to
evaluate a wetland in terms of:
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-

Ecological Importance;
Hydrological Functions; and
Direct Human Benefits

The scoring assessments for these three aspects of wetland importance and sensitivity have been
based on the requirements of the NWA, the original Ecological Importance and Sensitivity
assessments developed for riverine assessments (DWAF, 1999), and the work conducted by
Kotze et al (2008) on the assessment of wetland ecological goods and services (the WETEcoServices tool). Based on this methodology, an EIS assessment was undertaken for all the
delineated wetlands on site, with the result discussed and illustrated below.
Wetlands and rivers within the Grassland Biome, specifically the coal mining area of the
Mpumalanga Highveld, have been greatly impacted upon by various activities, which include
mining, power stations, water abstraction, urbanization, agriculture etc. As a result of these
impacts serious water quality concerns and also water quantity concerns have been raised within
the area. Given this situation, and the fact that wetlands can support functions such as water
purification and stream flow regulation, a high importance and conservation value is placed on all
wetlands and rivers within the catchment that have as yet not been seriously modified. Within this
context an EIS assessment was conducted for every hydro-geomorphic wetland unit identified
within the study area. Further considerations that informed the EIS assessment include:





The location of the study area within a vegetation type (Soweto Highveld Grassland)
considered to be extensively transformed and threatened, and classed as Vulnerable.
The wetland ecosystem types of the area, Mesic Highveld Grassland Group 3 wetlands,
some of which are considered to be Critically Endangered.
The presence of FEPA wetlands associated with the Wolwespruit and Grootspruit
wetland systems on site.
Sections of the study area have been classified as Critical Biodiversity Areas (CBA)
Irreplaceable (shown in red) and Optimal (shown in yellow) in the Mpumalanga Biodiversity
Sector Plan.

It is these considerations that have informed the scoring of the systems in terms of their ecological
importance and sensitivity. The results of the assessment and rankings based on our current
understanding of the wetlands is illustrated in Figure 14 and summarised in Table 6, while an
explanation of the scoring system is presented in Table 8.
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Table 7. Table showing the results of the EIS assessment (all figures are in hectares).
Wetland Type

Importance & Sensitivity
High
200.0
354.5
2.9
57.4
9.7

Moderate
519.9

Low/Marginal
10.3

66.6
389.0
8.8

15.0
32.1

TOTAL

624.5

984.3

57.5

Percentage

37.5%

59.1%

3.5%

Channelled valley bottom
Floodplain
Unchannelled valley bottom
Hillslope seepage
Depression

TOTAL
730.2
354.5
84.5
478.5
18.6
1666.3

Based on the EIS assessment 60 % of wetlands are placed in an ecological management class of
Moderate. A significant proportion of the wetlands (37.5 %) are considered to be of High ecological
importance and sensitivity. This category includes all of the floodplain wetlands on site as well as
the larger valley bottom wetlands and indicates wetlands which are important on a provincial or
national scale and which play a role in moderating the quantity and quality of water of major rivers,
and are also considered to play an important role in supporting biodiversity, including protected
species.
The wetlands classed as being of low/marginal ecological importance (less than 4 % of the
wetlands on site) consist of various wetlands that have been extensively modified due to cultivation
taking place within the wetlands, that have been seriously impacted by erosion and head cutting
due to animal trampling, artificial straightening of the channel, dams and road crossings.
Table 8. Table explaining the scoring system used for the EIS assessment.
Ecological Importance and Sensitivity categories
Very high

Range of
Median

Ecological
Management Class

>3 and <=4

A

>2 and <=3

B

>1 and <=2

C

>0 and <=1

D

Wetlands that are considered ecologically important and sensitive on a national or
even international level. The biodiversity of these wetlands is usually very
sensitive to flow and habitat modifications. They play a major role in moderating
the quantity and quality of water of major rivers.
High
Wetlands that are considered to be ecologically important and sensitive. The
biodiversity of these wetlands may be sensitive to flow and habitat modifications.
They play a role in moderating the quantity and quality of water of major rivers.
Moderate
Wetlands that are considered to be ecologically important and sensitive on a
provincial or local scale. The biodiversity of these wetlands is not usually sensitive
to flow and habitat modifications. They play a small role in moderating the quantity
and quality of water of major rivers.
Low/marginal
Wetlands that is not ecologically important and sensitive at any scale. The
biodiversity of these wetlands is ubiquitous and not sensitive to flow and habitat
modifications. They play an insignificant role in moderating the quantity and quality
of water of major rivers.
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Figure 14. Map showing the results of the EIS assessment.
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7. IMPACT ASSESSMENT
7.1

Brief Project Description

The Sasol Impumelelo Mine is an existing underground coal mining operation that is linked via
conveyor to the Sasol Plant at Secunda. The proposed expansion project entails adding a number
of additional coal resources to the mining rights area of the mine. These additional resources will
be mined as a continuation of existing mining activities and will utilise existing infrastructures in
terms of all require supporting infrastructure. No new surface disturbances are therefore expected.
Mining will take place via bord and pillar mining at a depth of greater than 100 meters below
ground. The main resource being targeted is the C4L seam, though some extraction from the C2
seam will also occur. A map showing the extent of additional underground mining areas is provided
in Figure 15.

7.2

Impact Identification

The proposed mining of the C4L and C2 seams by underground mining methods will involve the
undermining of 196 ha of wetlands, consisting mostly of channelled valley bottom wetlands
(122 ha), but also including areas of hillslope seepage wetland, unchannelled valley bottom
wetlands, floodplain wetlands and depressions. Roughly 7 hectares of farm dams will also be
undermined.
Table 9. Summary of wetland types and extent to be undermined.
Wetland Type
Channelled valley bottom
Floodplain
Unchannelled valley bottom
Hillslope seepage
Depression
TOTAL
Dam
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Area (ha)
121.7
13.1
27.4
32.7
1.1

% of wetland area on
site
16.7%
3.7%
32.4%
6.8%
6.0%

196.0

11.8%

7.3

9.2%
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Figure 15. Map showing the proposed underground mining within the additional areas.
The biggest concern from a wetland perspective regarding the proposed undermining is the
potential loss of surface water and shallow groundwater supporting the wetland into the mined out
voids underground. The proposed mining method (bord and pillar) seeks to ensure structural
stability of the overlying rock strata and prevent any reduction in surface flow and shallow
groundwater seepage; if this is achieved, the proposed underground mining is unlikely to
significantly affect the wetlands. This is based on the assumption that deeper groundwater does
not play a role in supporting the wetlands on site, and that the shallow weathered groundwater
aquifer will remain intact above the mining.
Likely impacts area as follows:



7.3

Surface subsidence leading to loss of surface flow from wetlands and streams
Decreased flow within wetlands due to groundwater drawdown

Impact Assessment & Mitigation

Given that the proposed mining will be and expansion of existing mining activity and will not require
and additional supporting infrastructures on surface, no construction phase is required for the
expansion project. The impact assessment will therefore be limited to the operational and
decommissioning and closure phases.
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Impacts were assessed as per the impact assessment methodology and format provided by Clean
Stream Environmental Consultants. Refer to the full EIA documentation for further details on the
methodology.
Operational Phase – Surface subsidence

7.3.1

Should subsidence occur in wetlands as a result of the undermining of the wetlands, there are a
number of possible scenarios:






Shallow subsidence in sandstones may result in localised interception of surface water
and shallow perched groundwater and percolation into the shallow aquifer. Water may
continue to flow horizontally within the shallow aquifer and is not lost to deeper
groundwater, therefore being of low risk to wetlands;
Shallow subsidence in cutanic or vertic soils that are driven by surface runoff are likely to
result in shallow depressions that are self-sealing due to the clay content of the soil. In
this scenario, water is retained at the surface and exposed to evapotranspiration. This
may cause localised changes in vegetation but is considered low risk. This scenario is
commonly observed over underground mines in the area close to Embalenhle;
Shallow subsidence which is connected to the underlying fractured zone may result in the
loss of shallow perched groundwater and surface water to deeper groundwater, with
concomitant desiccation of downslope wetlands which will be transformed into terrestrial
habitat. The probability of this occurring depends on the permeability of the overburden
and degree of fracturing. However, this scenario is only likely to result in spatially localised
ingress that is unlikely to affect the water balance at a landscape level. If the gaps
between the fractures of the rock are sufficiently large to allow the export of soil material
from the surface, an open hole may develop, posing a physical threat to people and
livestock.

A wetland is by definition a specific area of land where sufficient water occurs close enough to the
soil surface for long enough periods to influence plant growth. This shallow saturation is often
referred to as perched groundwater and is likely linked to the shallow perched aquifer in the
fractured Karoo sediments. For this assessment it is crucial to understand that perched
groundwater exists throughout the entire study area but generally only gets close enough to the
surface to be within the reach of plant roots in the wetland areas. The wetlands are therefore a
product of primarily topography and soil depth which causes shallow groundwater to either reach
the surface or get within close proximity.
The sources of water to hillslope seepages and valley bottom systems are therefore shallow
perched groundwater as well as rainfall. Water inputs are mainly from subsurface flow in hillslope
seepage wetlands and surface flow in valley bottom wetlands (with additional inputs via subsurface
flow).
Where subsidence forms in sandy soils towards the top of hillslopes, there may be some localised
loss of water where surface water is intercepted. Where this is underlain by a fractured sandstone
aquifer there is a high risk of loss of shallow perched water to deeper groundwater. However this
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loss is likely to be localised within a landscape context. If the subsidence occurs in the catchment
of a wetland, the impact on the wetland may or may not be felt depending on the remaining intact
section of the catchment that is still contributing water to the wetland. In areas where sandy soils
are prevalent and where hillslope seepage systems are extensive, as is the case along the
western bank of the Waterval River, the risk of loss of surface water and shallow perched aquifer
water to deeper groundwater when subsidence occurs is considered high, especially where
subsidence occurs within wetlands.
Mitigation
Surface subsidence under wetlands and in close proximity to wetlands must be avoided and a
suitable pillar safety factor should be implemented to ensure this. As a minimum, it is
recommended that no subsidence be allowed to take place within delineated wetland areas and
within a 100m buffer zone surrounding the wetlands.
7.3.2

Operational Phase – Draw down of ground water

Operation of the underground mine will result in a drawdown of the local groundwater table.
Typically two groundwater aquifers exist on the highveld, a shallow weathered aquifer and a
second deeper aquifer. The deeper aquifer is not thought to play a role in supporting the wetlands
on site.
Given the proposed depth of mining, which exceeds 100 meters, it is assumed that the shallow
weathered aquifer will remain intact over the mining areas. The hydrological drivers maintaining
the wetlands on site should therefore remain intact, unless surface subsidence occurs (see above).
Mitigation
Surface subsidence under wetlands and in close proximity to wetlands must be avoided and a
suitable pillar safety factor should be implemented to ensure this. As a minimum, it is
recommended that no subsidence be allowed to take place within delineated wetland areas and
within a 100m buffer zone surrounding the wetlands.
7.3.3

Decommissioning Phase

Decommissioning activities will involve the cessation of underground mining activities and the
removal of surface infrastructures. As no surface infrastructures will be located within the additional
mining areas, no impacts to wetlands are expected to take place during the decommissioning
phase.
Once mining has stopped, the underground workings are also likely to start filling with water as
groundwater levels rebound. Given the size of the mine, this process is likely to take several
years/decades. Any impact from decant of contaminated water will therefore take place during the
Post-closure phase rather than the decommissioning phase.
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7.3.4

Post-Closure Phase – Decant of acid mine water

The mined out underground mining areas are likely to fill with water following the completion of
mining activities. Once pumping of groundwater stops, groundwater levels will rebound and, if left
unmanaged, could eventually start decanting. Decanting water is likely to be acidic as well as
metal and sulphate rich. Given the location of the mining area, decant is likely to enter into the
Waterval River and eventually the Vaal River if left unmitigated.
Mitigation
The likelihood of decant occurring, as well as the likely decant points and decant quality should be
determined. Based on the outcomes of these investigations, a water management plan should be
compiled that will ensure that no dirty water is allowed to decant or be discharged into the
environment and which also addresses the possible migration of a groundwater pollution plume
away from the mine. If required, consideration should be given to the installation of a water
treatment plant. Decanting water should be captured/pumped out of the void to prevent the
contaminated water entering the Waterval River or its tributaries. Following treatment, the water
could then be discharged back into the environment.
7.3.5

Post-Closure Phase - Loss of wetland habitat/Establishment of acid seeps

Decant from the mined out areas is likely to occur within low-lying points in the landscape, typically
in wetland areas, and take the form of acid seeps. Decanting water could become acidic as well as
metal and sulphate rich, and will result in a die-off of the vegetation within the affected area. Such
areas will then also be subject to erosion.
Mitigation
Preventing decant through the management of water levels in the mined out areas will prevent the
formation of acid seeps.

Copyright © 2016

Wetland Consulting Services (Pty.) Ltd.

32

DRAFT
Wetland Delineation and Assessment for the Sasol Impumelelo Mine Extension Project
June 2016

7.4

Impact Assessment Tables

Mine
Engineer;
Environmental
Officer

During
mine
design and
at regular
intervals
during
operation

2.1 Activity: Underground Mining

1

2

Wetlands

Wetlands
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Surface subsidence
leading to loss of flow
in wetlands and
streams

Draw down of
groundwater leading
to wetland
desiccation

Yes

Yes

-

-
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6

6

2

1

5

4

3

3

39

33

2

3

2

2

1

1

Prevent
surface
subsidence

Ensure a
suitable pillar
safety factor
is included in
mine design
so that no
surface
subsidence
occurs under
wetlands or
within 100m
of wetlands
as a
minimum.

Monitoring
activities for
surface
subsidence
should be
undertaken and
any subsided
areas
rehabilitated as
soon as possible

Prevent
surface
subsidence

Ensure a
suitable pillar
safety factor
is included in
mine design
so that no
surface
subsidence
occurs under
wetlands or
within 100m
of wetlands
as a
minimum.

Monitoring
activities for
surface
subsidence
should be
undertaken and
any subsided
areas
rehabilitated as
soon as possible.
Monitoring of
groundwater as
per the specialist
groundwater
report
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4

4

1

1

5

4

1

1

10

9

Final (Rehabilitation)

Timeframe of mitigation

Mine
Engineer;
Environmental
Officer

During
mine
design and
at regular
intervals
during
operation

2. Operational Phase

Concurrent (Annual Cost)

Responsible person

Financial
Plan

Significance

Probability

Proposed
Mitigation
measures

Duration

Mitigation by
design

Magnitude

Irreplaceable loss of resources
Potential of impacts to be
mitigated

Reversibility

Significance

Probability

Duration

Extent

Magnitude

Yes
/
No

Mitigation
management
objectives
and
principles

Extent

Rating (postmitigation)

Rating (prior to mitigation)

Status

Potential Impact

Issue of Concern with I&APs

No.

Environmental Component

TABLE 7.3.1: ACTIVITY / GROUP OF ACTIVITIES
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4. Post-Closure Phase
4.1 Activity Rehabilitation of any remaining impacts

3

4

Wetlands

Wetlands
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Decant of acid mine
water leading to
deterioration of water
quality in wetlands

Loss of wetland
habitat/Establishment
of acid seeps

Yes

Yes

-

-
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8

6

3

1

5

5

4

3

64

36

2

2

3

2

2

1

Prevent
decant of
contaminated
water

Prevent
decant of
contaminated
water

34

The likelihood
of decant
occurring, as
well as the
likely decant
points and
decant quality
should be
determined.
Based on the
outcomes of
these
investigations,
a water
management
plan should
be compiled
that will
ensure that
no dirty water
is allowed to
decant or be
discharged
into the
environment
and which
also
addresses the
possible
migration of a
groundwater
pollution
plume away
from the
mine.
The likelihood
of decant
occurring, as
well as the
likely decant
points and
decant quality
should be
determined.
Based on the
outcomes of
these
investigations,
a water
management
plan should
be compiled
that will
ensure that

If required,
consideration
should be given
to the installation
of a water
treatment plant.
Decanting water
should be
captured/pumped
out of the void to
prevent the
contaminated
water entering
the Waterval
River or its
tributaries.
Following
treatment, the
water could then
be discharged
back into the
environment.
Discharge should
be controlled and
undertaken in an
environmentally
acceptable
manner

If required,
consideration
should be given
to the installation
of a water
treatment plant.
Decanting water
should be
captured/pumped
out of the void to
prevent the
contaminated
water entering
the Waterval
River or its
tributaries.
Following
treatment, the
water could then

2

2

2

1

5

5

1

1

9

8

Mine
Engineer;
Environmental
Officer

During
mine
design and
reviewed
during the
operational
phase
based on
monitoring
data

Mine
Engineer;
Environmental
Officer

During
mine
design and
reviewed
during the
operational
phase
based on
monitoring
data
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no dirty water
is allowed to
decant or be
discharged
into the
environment
and which
also
addresses the
possible
migration of a
groundwater
pollution
plume away
from the
mine.
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8. CONCLUSION
Wetland Consulting Services (Pty.) Ltd. (WCS) was appointed by Clean Stream Environmental
Consultants to compile a wetland delineation and assessment report for the Sasol Impumelelo
Mine Expansion Project. The Sasol Impumelelo Mine is an existing underground coal mining
operation located near Greylingstad in the Mpumalanga Province, and is linked to the Sasol
Synfuels Complex in Secunda via the Impumelelo conveyor.
The need for the wetland study arises from the intention of Sasol Mining (Pty) Ltd to include
several additional areas (Figure 1) into its Impumelelo Mining Rights Area. The existing shaft
complex and surface infrastructure for the Sasol Impumelelo Mine is which is already operational
will be utilised for these additional mining areas and no new surface infrastructure is envisaged.
WCS has previously compiled specialist wetland assessment reports for the Impumelelo Mine
Reserve Area in 2009 and 2013, covered over three reports:




Wetland Assessment for the Proposed Brandspruit Mine, Impumelelo Shaft near Secunda
in Mpumalanga, South Africa. Report Reference 388a/2008.
Wetland Assessment for the Proposed SASOL Block 2 South Block Mining Area near
Secunda in the Mpumalanga Province, South Africa. Report Reference 388a/2008.
Wetland Delineation and Assessment for the Farm Mahemsfontein 544IR, Mpumalanga.
Report Reference 891/2012

One of the additional areas included in the Sasol Impumelelo Mine Expansion Project had already
been surveyed previously (WCS, 2012). In this instance the existing wetland delineation for the
Farm Mahemsfontein was utilised for this assessment.
The study area for this project consists of several farms and farm portions that will be added to the
Sasol Impumelelo Mine mining right. These properties have been termed “additional areas”, and
are indicated in relation to the existing mining right in Figure 1 below. 8 distinct areas bordering on
the existing mining right make up the additional areas, covering in total 8 050 hectares.
Within the additional areas five different wetland types were identified, namely:






Channelled valley bottom wetland;
Unchannelled valley bottom;
Floodplain wetland;
Hillslope seepage wetland; and
Depression/Pan wetland.

The wetlands within the additional areas cover approximately 1 666 hectares, or 20.7 % of the
additional areas (the additional areas together cover is 8 050 ha). In addition to the wetlands, 85
dams were identified on site, together covering 80 hectares.
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The PES assessment classed most of the wetlands on site as being moderately modified (PES
categories C), with over 80 % of wetlands falling within this category. The EIS assessment classed
60 % of wetlands as being of Moderate importance and sensitivity. A significant proportion of the
wetlands (37.5 %) are however also considered to be of High importance and sensitivity. This
category includes all of the floodplain wetlands on site as well as the larger valley bottom wetlands.
It is proposed to add the additional areas to the Sasol Impumelelo Mine Reserve Area and to mine
the coal reserves on site via underground mining methods. It is envisaged that no surface
infrastructure will be required within the additional areas and that use will be made of existing
surface infrastructure areas currently in operation for the Sasol Impumelelo Mine. Mostly the C4L
seam is expected to be mined within the additional areas. The coal seams (C2 and C4L seams)
within the Sasol Impumelelo Mine Reserve Area vary in depth between 70 and 225 m below
surface, being shallowest towards the edge of the reserve (most of the additional areas are located
along the edge of the reserve).
Key mitigation measures include:





A suitable pillar safety factor should be utilised in pillar design to ensure that no surface
subsidence occurs under delineated wetland areas.
A long-term water management strategy needs to be developed to ensure that no
uncontrolled decant occurs from the mine. All water decanting or discharged from the mine
may only enter natural water courses and wetlands if the quality is in compliance with the
resource water quality objectives as set by the DWA and is authorised by the DWA.
Any activity taking place within the delineated wetlands on site or within 500m of the
wetlands will likely require authorisation under Section 21 (c) and (i) of the National Water
Act, and such authorisation should be obtained prior to the commencement of the activity.
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APPENDIX 1
Plant Species List

Species Name
Agapanthus sp.
Agrostis lachnantha
Albuca sp.
Amaranthus hybridus
Andropogon appendiculatus
Andropogon eucomis
Anthospermum rigidum
Arctotis arctotoides
Aristida bipartita
Aristida junciformis
Asclepias fruticosus
Asclepias sp.
Berkheya
Berkheya cirsiifolia
Bidens formosa
Branus catharticus
Carex sp.
Centella asiatica
Chenopodium album
Cirsium vulgare
Commelina africana
Convolvulus sagittatus
Conyza albida
Conyza canadensis
Conyza podocephala
Cordylogyne globosa
Crepis hypochoeridea
Crinum bulbispermum
Crinum graminicola
Cyanotus speciosa
Cymbopogon plurinodes
Cynodon dactylon
Cyperus denudatus
Cyperus laevigatus
Cyperus prolifer
Cyperus sexangularis
Cyperus sp.
Denekia capensis
Digitaria eriantha
Eleocharis dregeana
Elionurus muticus
Eragrostis chloromelas
Eragrostis curvula
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Pan

Valley bottom

Floodplain

1
1
1
1

Seepage

1
1
1

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1

1
1

1
1
1
1

1
1

1
1
1

1

1
1
1
1
1
1
1
1
1

1
1
1
1
1

1

1
1

1

1
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Species Name
Eragrostis heteromera
Eragrostis plana
Erythrina zeyheri
Euphorbia striata
Ficinia sp.
Fuirena pubescens
Gazania krebsiana
Gerbera ambigua
Gnaphalium vestitun
Gomphostigma virgatum
Haemanthus montanus
Haplocarpha lyrata
Haplocarpha scaposa
Helichrysum pilosellum
Helictotrichon turgidulum
Hemarthria altissima
Hermannia residifolia
Hyparrhenia hirta
Hyparrhenia tamba
Hypochaeris radicata
Hypoxis argentea
Hypoxis obtusa
Hypoxis rigidula
Imperata cylindrica
Indigofera sp.
Ipomea sp.
Isolepis cernua
Juncus oxycarpus
Kyllinga erecta
Ledebouria ovatifolia
Ledebouria sp.
Leersia hexandra
Lotononis laxa
Oenothera rosea
Oenothera tetraptera
Panicum repens
Panicum schinzii
Paspalum dilatatum
Paspalum distichum
Paspalum urvillei
Pelargonium luridum
Pennisetum sphacelatum
Persicaria lapathifolia
Phragmites australis
Plantago lanceolata
Populus canescens
Pseudognaphalium luteo
album
Pseudognaphalium
oligandrum
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Valley bottom

1

1

Floodplain
1
1

1
1
1

1

1
1
1
1
1
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1

1

1
1
1
1
1

1
1
1

1
1

1
1
1
1
1
1
1

1

Seepage

1

1
1

1

1

1
1
1

1

1
1
1

1
1

1
1

1
1
1
1

1
1
1
1
1
1
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Species Name

Pan

Pycreus macranthus
Ranunculus multifidus
Rumex crispus
Salix babylonica
Scabiosa columbania
Schoenoplectus corymbosus
Schoenoplectus decipiens
Scirpoides burkei
Senecio consanguineus
Senecio erubescens
Senecio inaequidens
Senecio inornatus
Sesbania sp.
Setaria pallide-fusca
Setaria sphacelata torta
Sonchus asper
Sonchus dregeanus
Tagetes minuta
Tephrosia capensis
Themeda triandra
Trifolium africanum
Typha capensis
Verbena bonariensis
Verbena sp.
Verbena tenuisecta
Veronica anagallis-aquatica
Wahlenbergia capensis

1

TOTAL

15
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Floodplain

Seepage

1

1
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