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INTRODUCTION
Background

Barberton Mines (Pty) Ltd (BML) owns and operates the Fairview Mine (and others) near the
town of Barberton. Scientific Terrestrial Services (STS) was appointed to conduct a
biodiversity assessment as part of the application for Environmental Authorisation and the
Water Use Licencing process for the proposed Fairview TSF and reclamation of material from
historic mine dumps at the Fairview Mine near Barberton, Mpumalanga Province.
The project entails several components (Part A, Table 1), which is collectively referred to as
the “study area” (Part A, Figure 1 and 2) and does not include the entire Mining Right Area
(MRA). The study area is further broken down into the “upper deck” and “lower deck” (Figure
1). The upper deck refers to the locations of historically dumped slimes and waste rock. The
lower deck refers to the locations where the mine's existing Tailings Storage Facilities (TSFs)
are located.
The study area is situated approximately 5km north of the town of Barberton, 4km west of the
town of Sheba and 7km south of the town of Noordkaap. The proposed infrastructure areas
are situated east of the R38 Roadway. Most of the Fairview MRA, together with the Sheba
and New Consort MRAs, fall within the Barberton Nature Reserve (BNR) as identified in the
South African Protected Areas Database (SAPAD) where it was first published in Quarter 2 of
2018 of this database. These mines have all been established (1885) prior to the area being
reserved for conservation in 1985 and formally consolidated as the Mountainlands Nature
Reserve (MNR) in 2000. The MNR has since been incorporated into the BNR as part of Phase
3 of the Protected Area Planning Process (MTPA, 2012). It is noted, however, that the Fairview
Mining Right was approved prior to the commencement of the Protected Areas Act1 and is still
a valid limited real right held by BML (as per personal communication with the Environmental
Assessment Practitioner, or EAP).

1

National Environmental Management: Protected Areas Amendment Act, 2004 (Act 31 of 2004) (NEMPAA).
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Figure 1: Assessment areas (upper and lower decks).
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Scope of Work
The purpose of this report is to define the floral ecology of the study area, to identify areas of
increased Ecological Importance and Sensitivity (EIS), as well as the mapping of such areas,
and to describe the Present Ecological State (PES) of the study area. It is the objective of this
study:
 To provide inventories of floral species as encountered within the study area;
 To determine and describe habitat types, communities and the ecological state of the
study area and to rank each habitat type based on conservation importance and
ecological sensitivity;
 To identify and consider all sensitive landscapes including rocky ridges, wetlands and/
or any other special features;
 To conduct a Red Data Listed (RDL) species assessment as well as an assessment
of other Species of Conservation Concern (SCC), including the potential for such
species to occur within the study area;
 To provide detailed information to guide the activities associated with the proposed
mining activities within the study area, including proposing mitigation measures that
are aimed at maintaining or, where applicable, improving the PES of habitat with
increased EIS;
 To prevent further degradation of any sensitive floral communities and/or habitat of
increased EIS identified within the study area, as a result of the proposed activities,
which will result in unacceptable local to regional impacts on floral diversity, habitat
and SCC; and
 To ensure the ongoing functioning of the ecosystem in such a way as to support local
and regional conservation requirements and the provision of ecological services in the
local area.

Assumptions and Limitations
The following assumptions and/or limitations are applicable to this section of the report:
 Zone of influence around the proposed activities: The floral assessment is confined to
the study area and does not include the neighbouring or adjacent properties beyond a
reasonable zone of influence. In this instance a 150m buffer was placed around the
proposed areas of activity in order to better define the surrounding habitat and zones
of influence that the proposed activities may have. The assessment buffer should

3
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provide sufficient information with regards to the floral ecology that will potentially be
impacted by the proposed project;
 Season of assessment: With ecology being dynamic and complex, some aspects
(some of which may be important) may have been overlooked. The field assessment
took place prior to the onset of the rain season and thus not within the ideal flowering
time of many geophytic and graminoid species; resulting in fewer possible
identifications and a less diverse species list than what is expected to occur on site.
To account for these limitations the precautionary approach was taken, i.e. following
the site assessment, a species list was developed as best possible but also focused
on the integrity of the site to infer sensitivity, e.g. lack of current and/or historic
disturbances were taken as an indicator of higher sensitivity and integrity. The floral
communities within the BNR Phase 3 (i.e. MNR) have not been previously identified
for the site, however, according to the BNR Phase 3 Integrated Management Plan
(IMP) (MTPA, 2012), the flora are expected to be similar to the vegetation type(s)
indicated by Mucina and Rutherford (2006). This floral study thus assumes that the
data gathered at the time of the site assessment (taking place outside of favourable
flowering conditions) and supplemented with the additional, available background
database (MTPA, 2012), is adequate to describe the various floral communities that
will potentially be impacted by the proposed activities.
 Sampling design: Sampling by its nature means that not all individuals are assessed
and identified. Some species and taxa within the study area may, therefore, have been
missed during the assessment. Within the upper deck of the study area, the drainage
lines associated with the Western Cross WRDs could not be fully accessed due to
threats posed by illegal miners; this area currently does not form part of the EIA and is
thus not seen as a significant limitation. Historical information made available by the
mine as well as information gleaned from literature and digital databases were taken
into account and areas perceived to have a higher potential to harbour floral species
of conservation concern (SCC) were targeted for the field investigation. The sampling
design was thus a targeted approach and is assumed to have resulted in a
representative floral species list for the study area;
 Timing and frequency of botanical surveys: A field assessment was undertaken from
the 14th to the 18th of October 2019 (spring season), to determine the floral ecological
status of the study area, and to “ground-truth” the results of the desktop assessment
(presented in Part A). A more accurate assessment would require that assessments
take place in all seasons of the year, especially within the flowering season of most
floral species within that region. The on-site data was significantly augmented with all
available data obtained from the desktop study, together with project experience in the
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area and additional, available background data (MTPA, 2012), thus allowing for an
informed opinion to be presented to the client; and
 Given the above, together with all available background data and results from previous
assessments within the area, the findings of this assessment are considered an
adequate reflection of the ecological characteristics of the vegetation within the study
area.

2

ASSESSMENT APPROACH

The field assessment was undertaken from the 14th to 18th of October (spring season) to
determine the floral ecological status of the study area. The below sections provide the
approach followed during the field assessment and reporting of results:

General approach
To accurately determine the ecological state of the study area and to capture comprehensive
data with respect to floral ecology, the following methodology was followed:
 Maps and digital satellite imagery were consulted prior to the field assessment in order
to determine broad habitats, vegetation types and potentially sensitive sites. The
results of these analyses were used to guide the fieldwork component;
 All relevant information as presented by SANBI’s Biodiversity Geographic Information
Systems (BGIS) website (http://bgis.sanbi.org), including the Mpumalanga Biodiversity
Sector Plan (MBSP, 2014) and the National Biodiversity Assessment 2018 was
consulted to gain background information on the physical habitat and potential floral
diversity associated with the study area. The Mpumalanga Tourism and Parks Agency
(MTPA) was also contacted to provide a list of floral SCC recorded for the QDS in
which the study area is located;
 For the field assessments, a reconnaissance ‘walkabout’ was undertaken to determine
the general habitat types found throughout the study area - with special emphasis
being placed on areas that may potentially support floral SCC. The field assessment
took place on foot in order to identify the occurrence of the dominant plant species and
habitat diversities. A detailed explanation of the method of assessment is provided in
Appendix A of this report; and
 For the methodologies relating to the impact assessment and development of the
mitigation measures, please refer to Appendix C of Part A.

5

STS 190055: Part B - Floral Assessment

November 2019

Sensitivity Mapping
All observed ecological features of the study area were considered, and sensitive areas were
assessed. In addition, identified locations of protected species were marked by means of a
Global Positioning System (GPS). A Geographic Information System (GIS) was used to project
these features onto satellite imagery and/or topographic maps.

RESULTS OF THE FLORAL ASSESSMENT

3

The study area falls within the grassland and savanna biomes, more specifically the Legogote
Sour Bushveld, Kaalrug Mountain Bushveld and the Barberton Montane Grassland vegetation
types

(2018

Vegetation

Map

of

South

Africa,

Lesotho

and

Swaziland;

http://bgis.sanbi.org/SpatialDataset/Detail/670). The Granite Lowveld also closely borders the
study area. These vegetation types are represented within the remaining natural areas with
habitat closer to historic and existing mining and agricultural activities showing clear evidence
of disturbance and/or transformation.
The field assessment was able to distinguish several broad habitat units, namely:
 Montane Grassland Habitat;
 Watercourse Vegetation which, in this report, included:


the non-perennial2 watercourses with its associated true riparian vegetation3;
and



the woody thickets surrounding the non-perennial watercourse that do not
necessarily form part of the riparian habitat but are instead remnants of historic
Legogote Sour Bushveld and Kaalrug Mountain Bushveld vegetation that has
been cleared for mining and agriculture.

 Intact Woody Communities which included:


Mountain Bushveld vegetation within the lower slopes of the Barberton
Montane Grasslands;



Kloof Thickets within steep sloping mountain valleys, including the associated
episodic watercourse vegetation. Due to safety risks limiting access to the

2

Watercourses which have no flow for at least a part of the year.
National Water Act, 1998 (Act 36 of 1998) (NWA): “Riparian Habitat” includes the physical structure and
associated vegetation of the areas associated with a watercourse which are commonly characterised by alluvial
soils, and which are inundated or flooded to an extent and with a frequency sufficient to support vegetation of
species with a composition and physical structure distinct from those of adjacent land areas.
3
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episodic watercourse, its associated vegetation could not fully be evaluated.
Within the section that could be accessed, no distinct difference in vegetation
structure or composition could be discerned from the surrounding woody
vegetation. As such, it is presumed that no true riparian zone is associated with
the episodic watercourses and hence, the vegetation is described as part of
the Kloof Thicket vegetation community; and


Closed Bushveld vegetation at the lower slopes of the hills surrounding the
Fairview Mine, including associated episodic watercourse vegetation (see
explanation above).

 Secondary Bushveld; and
 Heavily Modified Habitat.
The ecological and conservation important aspects of the floral communities associated with
the above-mentioned habitat units are described in detail in the below dashboards (sections
3.1 to 3.5). The below maps provide a depiction of the habitat units in relation to the study
area.

7

STS 190055: Part B – Floral Assessment

November 2019

Figure 2: Conceptual illustration of the habitat units within the lower deck of the study area associated with the proposed Fairview TSF.
8
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Figure 3: Conceptual illustration of the habitat units within the upper deck of the study area associated with the proposed mineral extraction from,
and reclamation of, historic mine dumps.
9
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Montane Grassland Habitat Unit
Habitat Description:
The Montane Grasslands are found within the top deck of the study area and occur at higher elevations
than the rest of the study areas, resulting in unique floral communities. The Montane Grasslands can be
described as short, rocky grassland with a high diversity of graminoid and forb species. The steep slopes
along the mountains and hills are associated with an increased abundance of woody species, particularly
species from the Proteaceae and Ericaceae families.

REPRESENTATIVE PHOTOS OF THE MONTANE GRASSLAND HABITAT
Short, rocky grasslands (top) and steep slopes with a higher woody representation (bottom)
© C. Steyn (18-10-2019)

This habitat unit is largely isolated from anthropogenic activities despite being associated with historic
mining and current illegal mining activities. Overall the vegetation is considered intact and floral diversity is
high, with several protected species recorded during the field assessment.
Montane Grassland Habitat Sensitivity
High

Floral SCC
5
4

© C. Steyn (17-10-2019)

3
Presence of
Unique
Landscape

2
1

Floral Species
Diversity

0

Floral Habitat
Integrity

Floral Habitat
Conservation
Status

10

STS 190055: Part B – Floral Assessment

Floral Species of
Conservation Concern
(SCC)

November 2019

At the time of the assessment, no floral SCC were recorded within the proposed EIA layout for reclamation
where this layout overlapped with the Montane Grassland habitat unit. However, several floral SCC are
associated with the Montane Grassland vegetation and were recorded within the grasslands adjacent to the
proposed footprint. The Montane Grassland floral SCC mainly consisting of species protected under the
Mpumalanga Nature Conservation Act, 1998 (Act 10 of 1998) (MNCA). One species listed as rare on the Red
List of South African Plants was also recorded within the Montane Grasslands, i.e. Helichrysum calocephalum,
a Barberton Montane Grassland endemic. A vulnerable (VU) orchid, Orthochilus chloranthus, was also
recorded within this grassland vegetation although more confined to the rockier habitat.

Presence of Unique
Landscapes

The Montane Grassland vegetation
is well represented within the area;
however, due to the vegetation type
being listed as vulnerable and it
falling within a centre of endemism,
of which endemic species were
recorded on site, the Montane
Grasslands are considered to
provide unique habitat for rare and
endemic grassland species.

The Montane Grassland habitat unit is anticipated to have a greater floral SCC diversity due to suitable,
available habitat. Refer to the SCC assessment results (Section 3.6) for more details on floral SCC associated
with the study area. This habitat unit is sensitive in terms of conserving floral SCC.
During the time of the field assessment, the vegetation associated with the Montane Grasslands were still recovering from seasonal fires, which apparently includes planned or
deliberately set fires as part of the Mine’s security measures to reduce the incidence of illegal miners hiding in the longer grass (personal communication from EAP). The recorded
species diversity is thus not a complete representation, especially in terms of graminoid diversity. However, a high diversity of forb species has emerged and several of these
species are representative of the reference vegetation type (Barberton Montane Grassland). Within the forb layer, species such as Chascanum latifolium, Cycnium adonense,
Eriosema salignum, several Helichrysum spp. and Raphionacme hirsuta were the more commonly occurring throughout the habitat unit and are also species typically first to
emerge after veld fires.

Floral Ecology
Discussion

Grassland vegetation is not expected to harbour a high diversity of woody species; however, an increased diversity and abundance of woody species were associated with the
mountain slopes. The woody species mainly comprised shrubs or small trees and the species composition was characteristic of the Barberton Montane Grassland reference
vegetation type, including the more commonly occurring Cussonia natalensis, Cyathea dregei, Faurea rochetiana, Protea caffra subsp. caffra and Psychotria capensis. Within
these areas, the forb diversity remained high. Succulent species such as Aloe chortolirioides, Aloe subspicata and Kalanchoe rotundifolia were more restricted to areas with rock
outcrops.

 Diversity
 Habitat integrity
 Alien and Invasive
species

Representative floral species (left to right): Acalypha peduncularis, Asclepias stellifera, Chascanum latifolium, Polygala amatymbica and Psychotria capensis.
The Montane Grassland is largely isolated from anthropogenic activities and as such very few current disturbances are associated with this habitat unit. During the field
assessment, only a few AIPs were recorded within the Montane Grasslands which further indicated that this habitat unit is largely intact. The presence of floral SCC, a diverse
floral composition and the low levels of disturbance signifies that the habitat integrity is good/high, and this habitat unit is associated with high ecological functionality. For a list
of floral species recorded during the 2019 field assessment, please refer to Appendix C.
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Conservation Status of
Vegetation
Type/Ecosystem

According to Mucina and Rutherford (2006), the Barberton Montane Grassland is a vulnerable (VU) vegetation type; however, according to the National Biodiversity Assessment
(2018 dataset), the Barberton Montane Grassland ecosystem is of least concern and is currently well protected. According to several databases, the study area is within a
protected area, i.e. the Mountainlands Nature Reserve (forming part of the Barberton Nature Reserve). Because nature reserves are legally protected, restrictions on the type
of activities allowed in these areas will be strict. The Montane Grasslands also form part of the Barberton Centre of Endemism. Several rare species are thus associated with
the area as was evident from the floral survey.
Given the above, along with the high habitat integrity of the Montane Grasslands, this habitat unit is important from a floral conservation perspective.
Business Case, Conclusion and Recommendations:
This habitat unit is of high ecological sensitivity. The activities associated with the proposed reclamation of historic WRDs and slimes dams, including potential road upgrades, will directly impact on the
vegetation of the Montane Grassland to a minor extent; i.e. small sections of proposed layout of the Little Kent and Kidson Slimes Dam, the Fairview Top Slimes Dam and the Wagon Road WRD encroach
into this habitat unit. Depending on which roads will be refurbished (layouts not provided), impacts on the Montane Grassland may potentially be greater. The direct proposed footprint is of limited extent, but
edge effects such as AIP proliferation, soil compaction and erosion can result in a larger disturbance footprint with potential downslope impacts possible where slopes are steep (particularly referring to
Wagon Road WRD). With several RDL species and species protected under the MNCA recorded within this habitat unit, it is recommended no encroachment into intact grassland take place prior to the
rescue and relocation of SCC. All possible steps should be taken to limit environmental degradation and an AIP management plan should be implemented.
Recognised biodiversity constraints and possible opportunities:
The proposed activities in the upper deck of the study area are located within the proclaimed BNR. This reserve is formally protected by law and recognised in terms of the National Environmental Management:
Protected Areas Amendment Act, 2004 (Act 31 of 2004) (NEMPAA); as such there might be restrictions on the activities allowed to take place within the PA boundary. The reclamation of historic dumps
provides an opportunity for a net gain in biodiversity for the BNR. The proposed project can be of benefit to the nature reserve if the sites are rehabilitated after reclamation and thus incorporated back into
the BNR as functioning ecosystems. It is recommended that the mine include a comprehensive rehabilitation plan as part of the reclamation of historic dumps with the aim to revegetate such areas with
indigenous species to the point where floral ecological functions or processes can continue without human intervention, resulting in the maximum possible and permanent biodiversity benefit.
The Montane Grassland vegetation can be described as primary grassland4 and meets the definition of indigenous vegetation5. As such, clearing of this vegetation could trigger activities listed within NEMA.
The following two recommendations should be considered:
1) Since only a small extent of the Montane Grassland habitat unit falls within the direct footprint of the areas proposed for reclamation (small sections of Little Kent and Kidson Slimes Dam, Fairview
Top Slimes Dam and Wagon Road WRD), it is recommended that the layout be reconsidered to exclude the natural grasslands where no historic dumps are currently present. Even with mitigation,
edge effects cannot be fully averted and excluding the small sections of Montane Grassland within the current layout will ensure minimal impact on the floral communities of the Montane Grassland
habitat unit; and/or
2) If it is not deemed feasible to amend the current layout, it should be ensured that the directly impacted area within the Montane Grassland habitat unit is restricted to what is absolutely necessary
and a rehabilitation plan developed to remedy impacts on this habitat unit. Loss of indigenous vegetation should be checked with NEMA regulations to determine if any are triggered.
The floral SCC recorded for this habitat unit are likely not a complete representation and it is anticipated that several additional SCC occur within the intact Montane Grassland vegetation. To avoid the loss
of potentially occurring floral SCC, the presence of such species should be confirmed before vegetation clearing commences. A thorough walkdown of the footprint area should take place where all floral
SCC are marked for rescue and relocation, or removal (where permit application would then apply). This walkdown will need to take place, ideally in late November and/or early February after adequate rains
when species identification will be more accurate and the species lists for these habitats can be fully saturated. Walkdowns prior to disturbance to be conducted by a suitably qualified individual with knowledge
of the area’s vegetation or with proven floral identification skills.

4

SANBI (2013): Primary grasslands are those that have not been significantly modified from their original state; even though they may no longer have their full complement of naturally occurring
species, they have not undergone significant or irreversible modification and still retain their essential ecological characteristics.
5 Indigenous vegetation is described according to the NEMA definition as “vegetation of indigenous plant species occurring naturally in an area, regardless of the level of alien infestation and where
the topsoil has not been lawfully disturbed during the preceding ten years.”
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Intact Woody Communities
Habitat Description:
Several woody communities could be discerned that are associated with the more mountainous terrain present within the study area (upper and lower decks). Within the Montane Grasslands, there are steep
sloping mountain kloofs where fire exclusion has resulted in the development of dense woodland vegetation – referred to as Kloof Thickets. The Kloof Thickets are associated with episodic6 drainage lines,
where no true riparian7 zone could be discerned during the field assessment. As a result, the associated vegetation is not described under the Watercourse Vegetation (section 3.4) but is described as part of
the Kloof Thicket vegetation community. The Kloof Thickets comprises woody species typically associated with woodland and forest areas. The vegetation is well-represented by indigenous species and as
such the habitat integrity is considered intact.
Within some of the lower slopes of the Montane Grasslands the vegetation starts to transition into bushveld. The species composition is characteristic of mountain bushveld and the vegetation is considered
intact. The rockier nature of the Mountain Bushveld provides heterogeneous environments that contribute to the higher diversity of floral species within the herbaceous layer as opposed to the more diverse
graminoid layer of the adjoining Montane Grasslands. There was an overall low diversity and abundance of alien and invasive plants (AIPs) recorded within the Mountain Bushveld, and the habitat unit is
therefore considered to have high habitat integrity.
To the north of the Fairview mine, and surrounding the Harper North and Harper South TSFs, the bushveld vegetation associated with the lower elevation hills was largely intact and still representative of the
Kaalrug Montane Bushveld vegetation type. Closer to anthropogenic activities there was an abundance of Dichrostachys cinerea which has formed dense stands in response to resulting disturbances. The
woody layer is dominant and well-represented by indigenous bushveld species, forming a Closed Bushveld vegetation layer. The Closed Bushveld north-east of the Harper TSFs are associated with an episodic
drainage line where no true riparian vegetation could be distinguished and, as such, the associated vegetation is not grouped with the Watercourse Vegetation (section 3.4).
Habitat Sensitivity
Moderately High (Kloof Thickets)
High (Mountain Bushveld)
Moderately High (Closed Bushveld)
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Floral SCC
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Rarely occurring - formed from runoff channels resulting from the terrain topography.
National Water Act, 1998 (Act 36 of 1998) (NWA): “Riparian Habitat” includes the physical structure and associated vegetation of the areas associated with a watercourse which are commonly
characterised by alluvial soils, and which are inundated or flooded to an extent and with a frequency sufficient to support vegetation of species with a composition and physical structure distinct
from those of adjacent land areas
7
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REPRESENTATIVE PHOTOS OF THE DIFFERENT FLORAL COMMUNITIES WITHIN THE MOUNTAIN BUSHVELD VEGETATION
Kloof Thicket
Mountain Bushveld
Closed Bushveld
© C. Steyn (17-10-2019)

© C. Steyn (17-10-2019)

© C. Steyn (16-10-2019)

Conservation Status of
Vegetation
Type/Ecosystem

The Mountain Bushveld and Kloof Thicket fall within the Barberton Montane Grassland which is a
vulnerable (VU) vegetation type according to Mucina and Rutherford (2006); however, according to the
National Biodiversity Assessment (2018 dataset), the Barberton Montane Grassland ecosystem is of least
concern and is currently well protected. The woody vegetation associated with the Mountain Bushveld and
Kloof Thicket are not representative of the Barberton Montane Grassland vegetation type and are instead
considered unique floral communities within the grassland landscape.
The Closed Bushveld is located within the endangered Legogote Sour Bushveld (Mucina and Rutherford,
2006 and NBA, 2018). The floral composition was moderately representative of the Legogote Sour Bushveld
but the structure of the vegetation more resembled the adjoining vegetation type, i.e. the Kaalrug Montane
Bushveld – thus the remaining extent of the endangered Legogote Sour Bushveld is small.
According to several databases, the Mountain Bushveld and Kloof Thicket are within a protected area, i.e.
the Mountainlands Nature Reserve (forming part of the Barberton Nature Reserve, Phase 3). Because
nature reserves are legally protected, restrictions on the type of activities allowed in these areas will be
strict. The Closed Bushveld partly falls within this protected area; however, this section is currently on the
mine’s surface rights area. The western extent of the Closed Bushveld falls within an Optimal CBA according
to the Mpumalanga Biodiversity Sector Plan (2014) dataset.
Given the above, along with the overall moderately high habitat integrity of the Intact Woody Communities,
this habitat unit is important from a floral conservation perspective.
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Floral Species of Conservation Concern (SCC)
Floral SCC were recorded within the direct footprint of the proposed project
where the layout falls within this habitat unit. At the assessment level scale,
several floral SCC are associated with the Intact Woody Communities,
mainly consisting of species protected under the National Forest Act, 1998
(Act No 84 of 1998, as amended in September 2011) (NFA), i.e. Podocarpus
latifolius (Real yellowwood), Pterocarpus angolensis (Kiaat) and
Sclerocarya birrea subsp. caffra (Marula tree). Several species protected
under the MNCA were also recorded on site, especially within the rockier
habitat of the Mountain Bushveld.
The Woody communities provide important habitat for protected tree species
and potentially harbours additional SCC not recorded during the field
assessment (seasonal constraints). This habitat unit is sensitive in terms of
conserving floral SCC. Refer to the SCC assessment results (Section 3.6)
for more details on floral SCC associated with the study area.
Presence of Unique Landscapes
The Kloof Thicket and Mountain Bushveld vegetation are considered to
provide unique habitat for floral species within the region. The Closed
Bushveld is better represented within the local area but is still considered
important from a floral perspective to support the remnants of the
endangered Legogote Sour Bushveld vegetation type.
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Although the species composition of the Kloof Thicket, Mountain Bushveld and Closed Bushveld are distinctly different, the vegetation structure and diversity were largely similar
between these vegetation communities, i.e. the woody layer formed the dominant vegetation constituent with a low forb diversity and a good graminoid cover. Within the Kloof
Thickets the woody vegetation can be described as a forest-like thicket that formed due to protection from fire. The dense tree composition comprised species such as Carissa
bispinosa subsp. zambesiensis (understory vegetation), Combretum kraussii, Dalbergia armata, Ekebergia capensis, Ficus sycomorus, Rhoicissus tomentosa (canopy creeper),
Senegalia ataxacantha and Trema orientalis. The montane forest species Podocarpus latifolius was also recorded within this habitat unit.
Typical bushveld trees dominated the Mountain Bushveld vegetation, including Combretum molle, Cussonia natalensis, Diospyros dichrophylla, Englerophytum magalismontanum,
Lannea discolor, Lannea edulis var. edulis, Maerua rosmarinoides and Pterocarpus angolensis. These species are also known to be associated with rocky habitat such as the
rock ridge along which this vegetation was recorded. The rock outcrops are associated with a moderately high diversity of forb and graminoid species and several succulent
species were recorded within the rock crevices.
Floral Ecology
Discussion

The Closed Bushveld also comprised typical bushveld trees, many of which are characteristic of both the Kaalrug Montane Bushveld and Legogote Sour Bushveld vegetation
types. Species such as Combretum apiculatum, Combretum zeyheri, Ehretia rigida, Euclea divinorum, Kirkia wilmsii, Olea europaea subsp. africana, Peltophorum africanum,
Searsia pyroides and Zanthoxylum capense formed the dominant woody species of this Closed Bushveld vegetation community.

 Diversity
 Habitat integrity
 Alien and Invasive
species

Representative woody species (left to right): Cyphostemma woodii, Dalbergia armata, Pterocarpus angolensis, Rotheca myricoides and Sclerocarya birrea subsp. caffra.
The woody communities discussed in this section are largely intact with only areas adjacent to disturbances (mining or farming) showing signs of degradation, e.g. the presence
of AIPs such as Lantana camara or encroachment of Dicrostachys cinerea. The Kloof Thicket and Mountain Bushveld vegetation have been least impacted upon and thus habitat
integrity remains high. The Closed Bushveld within the areas assessed have been impacted upon by adjacent mine workings and grazing by domestic stock within the area, thus
the habitat has lost some integrity. For a list of floral species recorded during the 2019 field assessment, please refer to Appendix C.
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Business Case, Conclusion and Recommendations:
This habitat unit is of moderately high to high ecological sensitivity. The proposed reclamation of historic dumps will lead to the direct loss of floral species and favourable habitat for woody species in the local
area, including loss of favourable habitat for floral SCC. The only significant direct impact to the Intact Woody Communities is associated with the Mountain Bushveld habitat where the reclamation of the
Fairview Top Slimes dam is proposed. The historic Little Kent and Kidson Slimes Dam encroach into a less sensitive section of the Mountain Bushveld where no SCC were recorded at the time of the field
assessments.
The proposed activities associated with the reclamation of historic dumps will impact on the local woody communities but no significant impact on woody communities within the larger region is anticipated,
given that mitigation measures are implemented, and a rescue and relocation plan is implemented for SCC. The local loss of this habitat unit is thus deemed to have an unfavourable impact on floral ecology
associated with the study area and where possible encroachment of the Fairview Top Slimes dam into this habitat unit should be avoided.
Recognised biodiversity constraints and possible opportunities:
The Intact Woody Communities identified on site meet the definition of indigenous vegetation. As such, clearing of this vegetation could trigger activities listed within NEMA. It is recommended that the direct
footprint within this habitat unit be reconsidered or restricted to what is absolutely necessary and a rehabilitation plan developed to remedy impacts on this habitat unit. This refers specifically to the section of
the Fairview Top Slimes dam within the Mountain Bushveld vegetation community as it is within natural, undisturbed habitat where several protected floral species were recorded.
The proposed reclamation project is located within a protected area (PA), i.e. the BNR. As mentioned previously, restrictions on the activities allowed to take place within the PA boundary could be imposed.
This specifically refers to the Kloof Thicket (outside of the EIA layout) and Mountain Bushveld vegetation communities; both vegetation communities, if rehabilitated upon completion of reclamation, have the
potential to be of long-term benefit for the BNR through contributing to woody communities in the local area. Apart from its location within a PA, the Intact Woody Vegetation is considered sensitive and
important for supporting the local diversity of woody communities and a variety of protected flora. It is thus recommended that where these vegetation communities cannot be excluded from impact, either
directly (Fairview Top Slimes dam) or indirectly (edge effects), they be revegetated with indigenous woody species to the point where floral ecological functions or processes can continue without human
intervention, resulting in the maximum possible and permanent benefit.
The Closed Bushveld vegetation community is located within an Optimal CBA and a threatened ecosystem. Infringing into this habitat will hamper the ability to meet biodiversity targets on a provincial and
national level. With the proposed layout no direct loss of the Closed Bushveld is anticipated but the mine’s ongoing activities (Moon and Harper TSFs) have already allowed for AIPs to encroach and it is highly
recommended that an AIP Management Plan be implemented. Potential future development of the Harper (North and South) TSF should ensure the Closed Bushveld is not further impacted upon.
Floral SCC are associated with all three vegetation communities within the Intact Woody Community habitat unit and the proposed activities will result in the loss of SCC individuals. Before vegetation clearance
commences, all floral SCC should be marked for removal or, preferably, these species should be rescued and relocated by a suitably qualified specialist to similar suitable habitat within the study area and in
the BNR, but outside the affected footprint. Where required, the necessary permits should be applied for from the relevant authorities.
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Secondary Bushveld Habitat Unit
Habitat Description:
Most of the remaining bushveld floral communities surrounding the Fairview mine have been impacted
upon by historic and current farming practices (including subsistence farming) and activities associated
with the mine. The vegetation is noticeably degraded in these areas and can be referred to as
Secondary8 Bushveld where the native floral species have largely been displaced by either AIP
species or woody encroacher species such as Dichrostachys cinerea. Within rockier areas (along slopes
of the non-perennial stream in the south eastern portion of the assessment area) the vegetation is more
intact and floral diversity higher due to less anthropogenic activities utilising such areas.
Secondary Bushveld Habitat Sensitivity
Intermediate

REPRESENTATIVE PHOTOS OF THE SECONDARY BUSHVELD HABITAT
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8

Secondary succession is one of the two types of ecological succession of a plant’s life. As opposed to the first, primary succession, secondary succession is a process started by an event (e.g.
forest fire, harvesting, hurricane, etc.) that reduces an already established ecosystem (e.g. a forest or a wheat field) to a smaller population of species, and as such secondary succession occurs
on preexisting soil whereas primary succession usually occurs in a place lacking soil.
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Floral SCC associated with the Secondary Bushveld only included the commonly occurring species protected under the NFA, Sclerocarya birrea subsp. caffra, as well as commonly
occurring species protected under the MNCA, such as Scadoxus multiflorus and various Aloe species. No Southern African red data listed (RDL) species were recorded in this
habitat unit and it is not anticipated that such species would occur within vegetation that has been degraded by mining and agricultural practices. This habitat unit is not suitable to
support the more sensitive floral communities recorded in the adjacent intact vegetation and is of less importance for the conservation of floral SCC within the area.
Refer to the SCC assessment results (Section 3.6) for more details on floral SCC associated with the study area.
The Secondary Bushveld is associated with a moderate diversity of floral species.
Conservation Status of Vegetation Type / Ecosystem
Much of the vegetation consisted of graminoids and woody species with the forb The Secondary Bushveld fall within an ESA Protected Area Buffer as well as the endangered
layer poorly represented. The field assessment occurred before the onset of the rain Legogote Sour Bushveld. The habitat that forms part of the assessment, however, has been
season and most of the graminoids species could not be confidently identified. The degraded as a result of historic and ongoing mining and agricultural activities. The Secondary
woody vegetation mainly comprised of bushveld trees and shrubs such as Bushveld is within an area considered of Highest Biodiversity Importance by the Mining &
Combretum apiculatum, Diospyros dichrophylla, Sclerocarya birrea subsp. caffra, Biodiversity Guidelines (DEA et al., 2013); however, no significant biodiversity features were
Searsia pyroides, Solanum panduriforme, Vachellia karroo and Vachellia nilotica recorded during the field assessment. From a floral conservation perspective, the Secondary
subsp. kraussiana.
Bushveld is not considered important in its current condition.
Presence of Unique Landscapes
The herbaceous layer varied from being poorly represented to more diverse Not much habitat remains that are considered unique or of increased importance for floral
communities in the less disturbed rocky areas. The more commonly encountered communities associated with the Secondary Bushveld due to the extent of habitat degradation
forbs included Chlorophytum cooperi, Dipcadi marlothii, Gerbera jamesonii, Hypoxis that has occurred. Rocky slopes along the non-perennial stream was intact and unique within
rigidula, Ledebouria revoluta, Polygala hottentotta, Scadoxus multiflorus subsp. the otherwise degraded habitat.
multiflorus and Aloe greatheadii var. davyana.
Business Case, Conclusion and Recommendations:
This habitat unit is of intermediate sensitivity from a floral resource management perspective.
The proposed Fairview TSF will minimally impact on the Secondary Bushveld vegetation as
the current proposed layout will not directly impact on it, with the only significant impacts on
this habitat unit likely to result from unmanaged edge effects such as ongoing AIP proliferation.
Recognised biodiversity constraints and possible opportunities:
Due to the degraded vegetation, development can be optimised in the Secondary Bushveld,
provided that the more sensitive rocky areas be excluded. These rocky areas occur along the
non-perennial watercourses and are thus within the 100m regulated zone (GN704). As per the
scoping report (Cabanga Environmental, 2019), some catchment paddocks and solution
collection infrastructure will likely require placement within 100m of the watercourse, though
outside of the 1:100 floodline. If this is authorised, it is recommended that such infrastructure
be placed within already degraded areas (Heavily Modified Habitat) and exclude the remaining
intact environments.

Cucumis zeyheri (left) and Gerbera jamesonii (right)

Hypoxis obtusa (left) and Scadoxus multiflorus (right)
Various activities have either directly or indirectly resulted in the degradation of the
secondary bushveld community and although some sections along the watercourse
remain intact, the overall habitat integrity has decreased. AIPs have proliferated in
several sections, especially where disturbances are high. The lack of a diverse,
intact floral community has resulted in the encroachment of Dichrostachys cinerea
and Lantana camara. Appendix C provides a full list of floral species recorded during
the field assessment.
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Floral SCC are associated with the Secondary Bushveld habitat unit and the proposed
Fairview TSF will result in the loss of some SCC individuals; most notably the protected tree
Sclerocarya birrea subsp. caffra (many of which were saplings). To avoid loss of SCC
individuals, all SCC that will be impacted by the proposed Fairview TSF and its associated
infrastructure, including edge effects impacts from ongoing mine activities, should be marked
and targeted for rescue and relocation, or removal (where permit application would then be
required).
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Watercourse Vegetation
Habitat Description:
Several watercourses are associated with the study area which can be classified as non-perennial9, where a true riparian zone could be distinguished. Episodic watercourses are discussed under the Intact
Woody Communities section (3.2) as no true riparian vegetation were associated with these watercourses. The non-perennial watercourses located within the vicinity of the Fairview Mine have been impacted
upon by the surrounding anthropogenic activities. As such several sections are heavily invaded by AIPs.
The Fairview Mine watercourses were also surrounded by a strip of indigenous thicket that does not form part of the riparian habitat but is instead remnants of the Legogote Sour Bushveld and Kaalrug
Mountain Bushveld vegetation that has been cleared as part of historic mine and agricultural activities, e.g. construction of the BTRP TSF and its return water dam. These thickets largely consisted of an
indigenous woody layer with a low abundance of herbaceous species recorded at the time of the assessment. The thickets associated with the watercourses were largely considered intact but their proximity
to the surrounding anthropogenic activities have allowed for some AIPs to establish, especially where subsistence farming is in closer proximity to the thicket vegetation. Despite the floral composition
resembling that of the Legogote Sour Bushveld vegetation type, the structure of the vegetation is no longer representative.
The non-perennial watercourse vegetation within the upper deck of the study area has largely been degraded due to the area historically utilised for slimes dams and several historic WRDs are still present
within its flow path. Stretches of indigenous woody vegetation remain; however, most of the habitat associated with this system have been replaced by Eucalyptus species and the grass layer is dominated
by Imperata cylindrica and Cynodon dactylon - species often used for rehabilitation. The northern section of this non-perennial watercourse, where it runs through the Mountain Bushveld, is still intact and
considered highly sensitive.

Habitat Sensitivity
High: non-perennial watercourse running through the Mountain Bushveld

Intermediate: remaining non-perennial watercourses
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19

Floral Habitat
Conservation
Status

STS 190055: Part B – Floral Assessment

November 2019

REPRESENTATIVE PHOTOS OF THE DIFFERENT FLORAL COMMUNITIES WITHIN THE NON-PERENNIAL WATERCOURSE VEGETATION
Non-perennial watercourse within the eastern portion of the study area. Some stretches are still
Non-perennial watercourse south of the proposed Fairview TSF with surrounding thicket vegetation.
natural and intact; however, the historic use of the area for slimes dams and WRDs have largely
resulted in an altered riparian habitat.

© C. Steyn (14-10-2019)

© C. Steyn (16-10-2019)

© C. Steyn (14-10-2019)

© C. Steyn (16-10-2019)
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The most commonly occurring floral SCC associated with the watercourse vegetation, and which formed an important component of the riparian vegetation, is the Olea europaea
subsp. africana, the wild olive, protected under the MNCA. Olea europaea subsp. africana was not within the direct footprint of the proposed Fairview TSF. SCC were limited within
this habitat unit but in areas where the vegetation was less encroached by AIPs there is the possibility that several herbaceous SCC occur. Refer to the SCC assessment results
(Section 3.6) for more details on floral SCC associated with the study area.
The watercourse vegetation, including the riparian vegetation, has been exposed to disturbances from surrounding
Conservation Status of Vegetation Type / Ecosystem
mine activities, subsistence farming and/or historic mining activities. The resultant vegetation layer is moderately The watercourses surrounding the TSFs are no longer
degraded in several sections of the watercourses, with no continuous vegetation cover present, and the floral representative of the threatened vegetation types in which they
diversity generally regarded to be low. The riparian areas have some woody species associated with it such as fall. These are true watercourses and as such is still protected
Combretum hereroense, Ficus sycomorus, Gymnosporia senegalensis, Harpephyllum caffrum, Hippobromus under the NWA and all zones of regulations as described by
pauciflorus, Olea europaea subsp. africana, Searsia chirindensis, Vachellia karroo and Ziziphus mucronata. Where the freshwater specialist should be taken into consideration
less disturbed, the woody layer becomes increasingly diverse.
and the necessary permissions obtained from the InkomatiUsuthu Catchment Management Agency (IUCMA).
The herbaceous layer was poorly represented and comprised species such as Gerbera piloselloides, Sansevieria
hyacinthoides, Andropogon eucomis, Cynodon dactylon, Imperata cylindrica, Panicum maximum and Sorghum The vegetation of the watercourse southwest of the historic
bicolor subsp. arundinaceum.
WRDs and slimes dams has largely been degraded within the
assessment area and is not considered representative of the
Several AIPs have proliferated within the watercourses and mostly include Agave sp and Arundo donax within the threatened vegetation types in which it falls. As per above, the
direct flow path of the watercourses, with Chromolaena odorata, Lantana camara, Melia azedarach, Pyracantha zones of regulation determined by a freshwater specialist
angustifolia and Ipomoea purpurea becoming more dominant within the non-marginal riparian zones.
should be taken into consideration.
From a floral conservation perspective, the watercourse
vegetation is of intermediate importance.

 Diversity
 Habitat integrity
 Alien and
Invasive species

Presence of Unique Landscapes

Ziziphus mucronata (left); the invasive Ipomoea purpurea (middle) in more disturbed sites; stands of Searsia
chirindensis along watercourse (right)
From a floral perspective, the integrity of the non-perennial watercourses has been decreased in several sections
and floral species composition associated with the riparian zones in the study area are not perceived to be sensitive.
An exception being the riparian vegetation associated with the non-perennial watercourse immediately north of the
proposed Fairview TSF and existing New Bramber/BTRP TSF, of which the vegetation was intact and considered
of moderately high sensitivity. The norther section of the non-perennial watercourse within the upper deck, where
there are no historic dumps, is considered intact and highly sensitive.
Appendix C provides a full list of floral species recorded during the field assessment.
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Due to the increased water-saturated soils associated with the
non-perennial watercourses, the habitat is considered unique;
albeit to a lesser degree than expected due to ongoing impacts
on various sections of the systems. Where indigenous species
have been displaced by AIPs no habitat important for native
floral communities remain.
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Business Case, Conclusion and Recommendations:
This habitat unit is of intermediate to high sensitivity from a floral perspective. Floral SCC are associated with this habitat unit but were not recorded within the direct footprint during the field assessment.
Despite some areas being exposed to disturbances, with external stressors on floral populations from mining and agriculture an ongoing occurrence, this habitat unit is ecologically functioning and serves as
a biodiversity corridor.
The proposed Fairview TSF will not directly impact on the watercourses, but associated infrastructure will encroach into the 100m zone of regulation. No significant direct impacts on floral population dynamics
are thus anticipated, provided that mitigation measures are adhered to regarding the potential for edge effect impacts and downstream impacts on the system.
Reclamation of historic dumps will remove current flow blockages and, if effectively rehabilitated after the reclamation process, the proposed project will allow for the watercourse vegetation to recover,
resulting in overall improved floral ecology and functioning. The non-perennial watercourse running through the Mountain Bushveld, where no historic dumps are located, is associated with intact vegetation
and high habitat integrity; this portion is recommended to be excluded from the proposed activities (north-western section of the Fairview Top Slimes Dam).
A rehabilitation plan, in association with an AIP Management plan, is recommended for all aspects of the reclamation occurring within the Watercourse Vegetation.
Recognised biodiversity constraints and important considerations:
From a floral biodiversity perspective, most of the vegetation associated with the variously impacted non-perennial watercourses will not pose significant constraints to the proposed layout. It will be important
to manage edge effects, such as AIP proliferation, on these systems and implementing an AIP Management plan is recommended to prevent ongoing degradation and the potential for downstream impacts.
Activities that are planned within the delineated Watercourse Habitat Unit or the associated zones of regulation, as identified in the Freshwater Report, will require authorisation from the relevant government
authorities.
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Heavily Modified Habitat Unit
Habitat Description:
Across the entire study area there are sections where the natural vegetation has been heavily modified to the extent that native vegetation is poorly represented, or no vegetation remains at all. Within areas
where historic or current anthropogenic disturbances have resulted in the proliferation of AIPs, native species have been displaced and the vegetation has largely lost its habitat integrity. AIP dominated
vegetation was largely restricted to the Eucalyptus stands associated with the top deck of the study area. Within the vicinity of the Fairview surface infrastructure areas, there is very little remaining vegetation;
however, in areas left disturbed, AIPs have established.

Habitat Sensitivity
Moderately Low: Upper deck habitat

Low: Lower deck habitat
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Stands of Eucalyptus grandis.

Completely cleared areas.
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During the field assessment, some floral SCC individuals were encountered in this habitat unit; mostly species such as that were present before disturbances occurred such as
Sclerocarya birrea subsp. caffra and Faurea rochetiana. As the natural floral community structure and composition has been completely altered by anthropogenic activities, floral
SCC are highly unlikely to establish successfully within this habitat unit. This habitat unit is of low sensitivity in terms of floral SCC conservation.
Refer to the SCC assessment results (Section 3.6) for more details on floral SCC associated with the study area.
Floral diversity was moderately low to low, as is expected for habitat subjected to long-term disturbances. Vegetation
dominated by AIPs were species-poor with a low diversity of indigenous floral species present.
Within transformed areas, very little vegetation remains. The only species that manage to establish on transformed
areas include pioneer grass species such as Pennisetum clandestinum, Cynodon dactylon and Melinis repens. Some
AIP forb species also established in the transformed areas, e.g. Bidens pilosa, Erigeron bonariensis, Tagetes minuta
and Verbena bonariensis.

Conservation Status of Vegetation Type / Ecosystem
No vegetation remains that are representative of the
threatened ecosystems indicated by the desktop
assessment.
Presence of Unique Landscapes
From a floral perspective, and in its current degraded state,
this habitat unit is not important for species diversity or
community structure.
Business Case, Conclusion and Recommendations:

Floral Ecology
Discussion
 Diversity
 Habitat integrity
 Alien and
Invasive species

Invasive vine Aristolochia elegans (left), invasive shrub Senna didymobotrya (middle) and Imperata cylindrica
dominating on disturbed soils associated with historic slimes dams (right)
Abundant and more frequently occurring species within AIP-dominated vegetation included several woody species
that are listed in the NEMBA Alien and Invasive Species List: Eucalyptus grandis, Flaveria bidentis, Lantana camara,
Melia azedarach, Ricinus communis, Senna didymobotrya, Solanum maurituanum and Tecoma stans.
The floral communities associated with this habitat unit are greatly transformed and no longer representative of the
historic vegetation type of the region - habitat integrity has been compromised.
For dominant species associated with this habitat unit, refer to Appendix C.
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This habitat unit is of low to moderately low ecological
importance and sensitivity. Activities within this habitat unit
can be optimised and preferentially utilised over the other
habitat units. This is deemed particularly important given the
location of the proposed reclamation activities within a
nature reserve. This also provides an opportunity for the
mine to rehabilitate degraded areas to the benefit of, or
biodiversity gain for, the BNR.
Further disturbance should be limited to the existing
disturbance footprint as far as possible. Due to the area
already being exposed to disturbances and showing signs of
being susceptible to AIP proliferation, care must be taken to
limit edge effects on the surrounding natural areas.
Furthermore, it is recommended that an AIP Management
plan be developed to manage AIP proliferation within the
study areas.
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Floral Species of Conservation Concern Assessment
Threatened/protected species are species that are facing a high risk of extinction. Any species
classified in the IUCN categories Critically Endangered (CR), Endangered (EN) or Vulnerable
(VU) is a threatened species. Furthermore, SCC are species that have a high conservation
importance in terms of preserving South Africa's high floristic diversity and include not only
threatened species, but also those classified in the categories Extinct in the Wild (EW),
Regionally Extinct (RE), Near Threatened (NT), Critically Rare, Rare and Declining. A person
may not carry out a restricted activity involving a specimen of a listed threatened or protected
species without a permit issued in terms of Chapter 7 of the National Environmental
Management: Biodiversity Act, 2004 (Act 10 of 2004) (NEMBA).
The SCC assessment not only considers floral SCC recorded on site during the field
assessment but also includes a Potential of Occurrence (POC) assessment where the
assessment takes suitable habitat to support any such species into consideration. Thus, for
the POC assessment, a list of Red Data Listed (RDL) species recorded within the QDS
2531CA was obtained from the Mpumalanga Tourism and Parks Agency (MTPA).
Apart from the above-mentioned sources, the below was also taken into consideration for the
floral SCC assessment:


The list of Schedule 11 Protected Plants [Section 69 (1)(a)] and Schedule 12 Specially
Protected Plants [Section 69 (1)(b)] under the Mpumalanga Nature Conservation Act,
1998 (Act 10 of 1998) (MNCA); and



The List of Protected Tree Species (GN 809 of 2014) under the National Forest Act,
1998 (Act 84 of 1998) (NFA).

The sections below (3.6.1 – 3.6.3) provide summary information on the habitat where floral
SCC were recorded or are expected to occur.
*The occurrence records of the floral SCC as recorded during the field assessment of 2019
are depicted in Figures 4 and 5, however, it should be noted that marking the occurrences of
all SCC within the study area was not part of the scope of work and that the depicted
occurrences are merely a guideline to indicate that the species are present. In most cases, the
species were present in higher abundances than what is depicted on the maps (refer to
additional information on species abundance in section 3.6.1 – 3.6.3). Species’ occurrences
on the maps are based on several transects followed within the various habitat units, but
additionally includes random recordings of species as encountered during the field
assessment.
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Figure 4: Floral SCC associated with the Lower Deck of the study area. *(The number of circles does not represent the total number of SCC
individuals. One location could contain several species located in close proximity).
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Figure 5: Floral SCC associated with the Upper Deck of the study area. *(The number of circles does not represent the total number of SCC
individuals. One location could contain several species located in close proximity).
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RDL species

Three Red Data Listed (RDL) species were recorded within the Montane Grassland Habitat
unit, i.e. the rare Helichrysum calocephalum (Barberton Montane Grassland endemic),
vulnerable Orthochilus chloranthus (previously Eulophia chlorantha) and near threatened
Merwilla plumbea (previously Scilla natalensis). Merwilla plumbea was also recorded within
the Kloof Thicket vegetation (Figure 3).
Helichrysum calocephalum and Orthochilus chloranthus occurred in isolated areas and only a
few species were recorded during the field assessment. For Helichrysum calocephalum there
is no evidence of current declines. The species is legally protected from the establishment of
more plantations within its range and is thus unlikely to decline in the near future. Populations
of Orthochilus chloranthus is continuing to decline due to habitat loss to mining, timber
plantations and competition from alien invasive plants. This species is thus sensitive to any
activities that will result in further loss of its habitat. Merwilla plumbea was present in greater
abundances and recorded from more than one location within the Montane Grassland and
Kloof Thicket vegetation. High volumes of Merwilla plumbea are traded in muthi markets,
placing pressure on the populations of this species.
Helichrysum calocephalum

Orthochilus chloranthus

Merwilla plumbea

Figure 6: RDL listed species recorded during the field assessment.

Within the study area there were habitat units with vegetation still intact and that have mostly
been excluded from anthropogenic disturbances. Following the POC calculations for the list
provided by MTPA with RDL plant species occurring within 30 km of the study area, several
floral SCC were determined to have suitable growing conditions within the Montane Grassland,
Kloof Thicket, Mountain Bushveld and Closed Bushveld habitat units. Before any vegetation
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clearing activities can occur, a detailed walk down of the area must take place, during which
all floral SCC should be identified and marked by a suitably qualified specialist with South
African Council for Natural Scientific Professions (SACNASP) registration in the appropriate
field. A Rescue and Relocation Plan is recommended for any RDL species that are
encountered within the direct footprint of the proposed project.
The POC of each of the species listed for the study area was calculated, following the
precautionary approach, and is presented in Appendix C. The below table includes species
that obtained a POC of 60% or higher and that is considered likely to be present within the
study area.

Table 1: Floral SCC potentially occurring within the study area. A full list of POC calculations
is presented in Appendix C.
NATIONAL
MTPA
RED LIST
ENDEMIC
POC (%)
STATUS
STATUS
Legal requirements:
A person may not carry out a restricted activity involving a specimen of a listed threatened or protected species without a permit issued in
terms of Chapter 7 of NEMBA.
Acridocarpus natalitius var.
Suitable habitat available in the Kloof
Declining
Declining
NOT
73
natalitius
Thicket vegetation
Suitable habitat within the Montane
Brachystelma dyeri
VU
VU
SA
80
Grasslands
Suitable habitat available in the Kloof
Curtisia dentata
NT
NT
NOT
73
Thickets
Cyrtanthus thorncroftii
Major System: Terrestrial
LC
Rare
SA
73
Suitable habitat within the Kloof Thicket
Dioscorea sylvatica
VU
VU
NOT
80
vegetation
Drimia delagoensis (was
Suitable habitat in the rocky outcrops of
LC
Medicinal
NOT
60
Urginea delagoensis)
the Montane Grasslands.
Drimia robusta (Now Drimia
Suitable habitat in the rocky outcrops of
Muthi
73
elata)
the Montane Grasslands.
Eulophia chlorantha (now
Recorded within the Montane Grassland
VU
VU
FSA
100
Orthochilus chloranthus)
vegetation
Suitable habitat within the Montane
Eumorphia swaziensis
VU
FSA
60
Grassland
Gladiolus appendiculatus
Likely occurring in the Montane
VU
SA
80
(Barberton form)
Grasslands
Likely occurring in the Montane
Gladiolus serpenticola
Rare
Rare
FSA
60
Grasslands
Recorded within the Montane Grassland
Helichrysum calocephalum
Rare
Rare
FSA
100
vegetation
Entire study area is suitable apart from
Hypoxis hemerocallidea
LC
LC
NOT
93
completely transformed areas
Scientific Name

Suitable Habitat Unit within the study
area

Ledebouria cremnophila

Suitable habitat in Montane Grassland

Merwilla plumbea (=Scilla
natalensis)
Protea comptonii
Schizobasis intricata (Now
Drimia intricata)
Senecio triodontiphyllus

Rare

Rare

SA

60

Recorded within the Montane Grassland
and the Kloof Thicket

NT

NT

FSA

100

Suitable habitat in Montane Grassland

VU

VU

FSA

80

LC

Muthi

NOT

60

VU

VU

SA

73

Suitable habitat available in the Mountain
Bushveld and Montane Grasslands where
rocky habitat is more prominent
Suitable habitat within the Montane
Grasslands
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Suitable Habitat Unit within the study
area

NATIONAL
RED LIST
STATUS

MTPA
STATUS

ENDEMIC

POC (%)

Suitable habitat in the rocky outcrops of
Rare
Rare
FSA
60
the Montane Grasslands.
Available habitat within the Closed
Warburgia salutaris
EN
EN
NOT
80
Bushveld vegetation
CR= Critically Endangered, DD= Data Deficient - Insufficient Information, EN= Endangered, EW = Extinct in the Wild, FSA = Flora of
Southern Africa region; NT = Near Threatened, VU= Vulnerable, P= Protected, POC = Probability of Occurrence
Thorncroftia longiflora

3.6.2

List of Protected Tree Species (GN 809 of 2014) under the NFA

Three tree species protected under the NFA was encountered in bushveld habitat and the
Kloof Thicket habitat. The following protected species listed under the NFA were observed
within the study area at the time of the assessment:


Podocarpus latifolius (Real Yellowwood)



Pterocarpus angolensis (Kiaat); and



Sclerocarya birrea subsp. caffra (Marula).
Podocarpus latifolius

Pterocarpus angolensis

Sclerocarya birrea subsp. caffra

Figure 7: NFA listed tree species recorded during the field assessment.

Sclerocarya birrea subsp. caffra was very abundant within the Secondary Bushveld habitat
unit, despite the vegetation considered to be largely degraded. Some individuals were also
recorded within the Closed Bushveld and Mountain Bushveld vegetation communities, in lower
abundances. The individuals recorded on site mostly comprised mature trees, but numerous
saplings were scattered throughout the bushveld vegetation. An isolated group of Pterocarpus
angolensis were recorded within the Mountain Bushveld habitat, all of which were mature
individuals. Similarly, only one individual of Podocarpus latifolius was recorded within the
footprint of the proposed road upgrade currently falling outside of the EIA scope (Kloof Thicket
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habitat). The habitat within the Closed Bushveld and Kloof Thicket are likely to harbour
additional NFA protected trees such as Curtisia dentata.
In terms of the NFA, protected tree species may not be cut, disturbed, damaged or destroyed
and their products may not be possessed, collected, removed, transported, exported, donated,
purchased or sold - except under licence granted by the relevant authorities. Applications for
such activities should be made to the responsible official in each province. Each application is
evaluated on merit (including field assessments) before a decision is taken whether or not to
issue a licence (with or without conditions). Such decisions must be in line with national policy
and guidelines.
3.6.3

MNCA: Schedule 11 Protected Plants [Section 69 (1) (a)]

Several floral SCC listed in the MNCA were recorded within the study area during the 2019
field assessment (Table 2). Before any construction activities can take place, a detailed walkdown of the area is necessary, during which all SCC must be marked and either considered
for rescue and relocation or, if planning to destroy or move these species, permits would be
required from the relevant authorities such as MTPA.
Table 2: List of species protected under the MNCA that were recorded within the study area.
Species falling within specific families
Orchidaceae

Orthochilus chloranthus (VU): Recorded within the Montane Grassland habitat unit.

Proteaceae

Protea caffra subsp. caffra: Recorded within the Montane Grassland habitat unit.
Species falling within the specific genera

Aloes

Aloe arborescens: Recorded within the Mountain Bushveld habitat unit.
Aloe chortolirioides: Recorded within the Montane Grassland habitat unit.
Aloe greatheadii var. davyana: Recorded within the Closed Bushveld habitat unit.
Aloe marlothii: Recorded within the Closed Bushveld habitat unit.
Aloe parvibracteat: Recorded within the Closed Bushveld habitat unit.
Aloe subspicata: Recorded within the Montane Grassland habitat unit.

Crinum

Crinum sp.: Recorded within the Secondary Bushveld habitat unit.

Olea

Olea europaea subsp. africana: Recorded within the Closed Bushveld habitat unit,
Watercourse Vegetation and Secondary Bushveld habitat unit.

Tree ferns

Alsophila dregei: Recorded within the Montane Grassland habitat unit.

Yellow woods

Podocarpus latifolius: Recorded within the Kloof Thicket habitat unit.
All species within the groups

Paint brush species

Scadoxus multiflorus subsp. multiflorus: Recorded within the Secondary Bushveld, Closed
Bushveld, Mountain Bushveld and Kloof Thicket habitat unit.
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Medicinal Plant Species
Medicinal plant species are not necessarily indigenous species, with many of them regarded
as alien invasive weeds. A high diversity of medicinal species was recorded for the study area
and mainly comprise woody species. The medicinal plant species recorded on site include
some that are commonly occurring species and not confined to the study area, as well as
several species with isolated populations. Several of the medicinal plant species encountered
are also protected under the MNCA and the NFA (Table 3).
If individuals or communities of these species will be disturbed by the proposed activities, they
must be relocated to suitable, similar habitat in close proximity to where they were removed
from, but outside the disturbance footprint after obtaining the required permits from the relevant
departments where species are protected or threatened (as per Section 3.6). The table below
presents a list of dominant plant species with traditional medicinal value, including the plant
parts traditionally used, which were identified during the field assessment.
Table 3: Common and important traditional medicinal floral species identified during the field
assessment. Medicinal applications and application methods are also presented (van Wyk,
Oudtshoorn, Gericke, 2009). Alien species are indicated with an asterisk (*).
Species

Name

Plant parts used
WOODY SPECIES

*Agave sisalana

Sisal hemp, Sisal

*Datura stramonium

Common thorn apple

*Psidium guajava

Mission prickly pear, Sweet prickly
pear
Guava tree

*Ricinus communis var communis

Castor oil plant

Asparagus sp.

Wild asparagus

*Opuntia ficus-indica

Berchemia zeyheri (SANBI
PlantzAfrica)
Capparis tomentosa
Carissa bispinosa (Tree app)
Cephalanthus natalensis (SANBI
PlantzAfrica)
Cussonia spicata (SANBI
PlantzAfrica)
Dichrostachys cinerea
Dombeya rotundifolia
Ehretia rigida (SANBI PlantzAfrica)
Ekebergia capensis
Elephantorrhiza elephantina
Gymnosporia buxifolia (SANBI
PlantzAfrica)
Halleria lucida (SANBI PlantzAfrica)
Harpephyllum caffrum

Leaves
Leaves and Seed (rarely the green
fruit)
Flowers and fruit
Fresh or dried leaves, roots or both
The oil that is extracted from the seeds
is mainly used. Sometimes fruits,
leaves or seeds also used.
The rhizomes and fleshy roots (less
often also the aerial parts)

Red ivorywood

bark

Woolly caper-bush
Bushveld num-num

Roots or root bark
Root

Strawberry bush

Leaves and fruit

Common cabbage tree

Leaves and roots

Sickle bush
Wild pear
Puzzle Bush
Cape ash
Elandsbean

Root bark, stem bark, leaves and pods
Mainly bark, sometimes roots
Roots
Bar, leaves and roots
Underground rhizomes

Spikethorn, common spikethorn

Not specified

Tree fuchsia, white olive
Wild plum

Leaves
Stem bark
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Species
Lannea edulis

Name
Wild grape

Lippia javanica

Fever tea

Olea europaea subsp. africana

Wild olive

Pappea capensis

Jacket-plum

Protea caffra
Pterocarpus angolensis
Rhoicissus tridentata
Sclerocarya birrea
Searsia chirindensis (SANBI
PlantZAfrica)

Sugar bush
Kiaat
Bushman’s grape
Marula

Plant parts used
Bark of the underground rootstock
Leaves and twigs are used, less often
than roots
Dried leaf and fruit oil
Leaves, bark and the oil extracted from
the seed
Bark
Several parts
Roots or tuberous rootstock
Bark, roots or leaves

Red current

Sap and bark

Vachellia karroo

Sweet thorn

Bark, leaves and gum

Vangueria infausta (SANBI
PlantzAfrica)

Wild Medler

Roots, Leaves

Zanthoxylum capense

Small knobwood

Root, bark, leaves and fruit

Ziziphus mucronata

Buffalo thorn

Roots, bark or leaves used separately
or in combination.

HERBACEOUS SPECIES
*Bidens pilosa
*Plantago lanceolata
*Tagetes minuta
Acalypha penducularis

Blackjack
Ribwort Plantain
Khaki bush
Brooms and Brushes

Aloe arborescens

Krantz aloe

Aloe greatheadii var. davyana
Aloe marlothii
Cucumis zeyheri
Helihrysum sp.
(Helichrysum aureonitens,
Helichrysum nudifolium var
nudifolium)
Hilliardiella oligocephala
Merwilla plumbea
Pelargonium luridum
Sansevieria hyacinthoides
Xysmalobium undulatum

Spotted aloe
Mountain aloe
Wild cucumber

Herb
Leaves and herb
Leaves, stalks and flowers
Not specified
Fresh leaves or the fresh fresh or
processed leaf juice and leaf jel
Leaves
Leaves and roots
Fruits

Everlastings

Leaves and twigs, sometimes roots

Groenamara
Inguduza
Wild geranium
Piles root
Milk bush

Leaves and twigs
Bulb
Rootstock
Rhizomes or leaves
Dried roots

Alien and Invasive Plant (AIP) Species
Alien and invasive floral species are floral species of exotic origin which are invading previously
pristine areas or ecological niches (Bromilow, 2001). Not all weeds are exotic in origin but, as
these exotic plant species have very limited natural “check” mechanisms within the natural
environment, they are often the most opportunistic and aggressively growing species within
the ecosystem. Therefore, they are often the most dominant and noticeable within an area.
Disturbances of the ground through trampling, excavations or landscaping often leads to the
dominance of exotic pioneer species that rapidly dominate the area. Under natural conditions,
these pioneer species are overtaken by sub-climax and climax species through natural veld
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succession. This process, however, takes many years to occur, with the natural vegetation
often never reaching the balanced, pristine species composition prior to the disturbance. There
are many species of indigenous pioneer plants, but very few indigenous species can outcompete their more aggressively growing exotic counterparts.

Alien vegetation invasion causes degradation of the ecological integrity of an area, with some
of the more prominent outcomes including the below (Bromilow, 2001):
 A decline in species diversity;
 Local extinction of indigenous species;
 Ecological imbalance;
 Decreased productivity of grazing pastures; and
 Increased agricultural input costs.

AIPs are defined in terms of the National Environmental Management: Biodiversity Act, 2004
(Act 10 of 2004) (NEMBA) and categories are assigned as per the NEMBA List of Alien and
Invasive Species (2016) in accordance with Section 70(1)(a) of the NEMBA:
 Category 1a Listed Invasive Species are those species listed as species which must
be combatted or eradicated;
 Category 1b Listed Invasive Species are those species listed as species which must
be controlled;
 Category 2 Listed Invasive Species are those species listed as species which require
a permit to carry out a restricted activity within an area specified in the Notice or an
area specified in the permit, as the case may be; and
 Category 3 Listed Invasive Species are species that are listed as species which are
subject to exemptions and prohibitions.

During the floral assessment, dominant AIPs species were identified and are listed in the below
table.
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X

X

X
X
X

Heavily Modified

X

Secondary Bushveld

Watercourse

NEMBA
Category

Kloof Thicket

Origin

Mountain Bushveld

Common name

Closed Bushveld

Scientific name

Montane Grassland

Table 4: Dominant alien woody species identified during the field assessment with their invasive status
as per NEMBA: Alien and Invasive Species Lists, GN R598 of 2016.

WOODY SPECIES
Chromolaena odorata

Triffid weed

Datura stramonium
Eucalyptus stands
Flaveria bidentis
Jacaranda mimosifolia

Common thorn-apple
Saligna gum
Smelter's bush
Jacaranda

Lantana camara
Melia azedarach
Psidium guajava

Lantana
Syringa
Guava

Pyracantha angustifolia
Ricinus communis
Senna didymobotrya
Solanum elaeagnifolium
Solanum mauritianum
Solanum sisymbriifolium

Yellow firethorn
American bramble
African senna
Silver-leaf bitter apple
Bugweed
Madeira Winter Cherry,
Jerusalem Cherry
Dense-thorned bitter apple

Tecoma stans

South America and Central
America
North America
Australia
Asia, Africa and Australia
South America (north-west
Argentina)
Central and South America
India
Tropical regions of Central
and South America
China
North America
native to Africa
western North America
South America
Peru and Ecuador

1b

?
1b
??
1b
1b
-

South America

1b

1b
2
1b
1b
1b
3
3

X
X
X
X

X
X

X
X
X

X
X
X

X
X

X
X

X
X

X
X

X
X
X

X

X
X

X

X

X

X

X

X

X

X
X
X
X

X
X

HERBACEOUS SPECIES
Argemone ochroleuca
subsp. ochroleuca

White-flowered Mexican
Poppy

Aristolochia elegans

Dutchman’s pipe

Bidens pilosa
Conyza bonariensis
Ipomoea purpurea
Nephrolepis sp.

Common blackjack
Common morning glory
Sword Fern
Spotted knotweed
Broadleaf plantain, white
man's foot, or greater
plantain
Tall khakiweed
Purple top
Veined verbena

Plantago major
Tagetes minuta
Verbena bonariensis
Verbena rigida

Mexico
South America (i.e. Brazil,
Bolivia, Colombia, Ecuador,
Paraguay and Argentina)
South America
Tropical America
South America
Europe

1b
1b

X

N/A
1b
1b
N/A

Most of Europe and
northern and central Asia

-

South America
South America
Brazil and Argentina

N/A
1b
1b

X

X

X

X

X
X
X

X

X
X
X

X
X

X
X

SUCCULENTS
Agave sisalana

Sisal

Mexico
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X

X

X
X

Heavily Modified

1
1

Secondary Bushveld

South America
Mexico

Watercourse

Queen of the night
Prickly pear

NEMBA
Category

Kloof Thicket

Cereus jamacaru
Opuntia ficus indica

Origin

Mountain Bushveld

Common name

Closed Bushveld

Scientific name
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Montane Grassland
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X

X

GRAMINOIDS
Arundo donax

Giant Reed

Pennisetum setaceum

Fountain grass

Europe
East Africa, tropical Africa,
Middle East and SW Asia.

1b
1b

X
X

X

1a: Category 1a – Invasive species that require compulsory control.
1b: Category 1b – Invasive species that require control by means of an invasive species management programme.
2: Category 2 – Commercially used plants that may be grown in demarcated areas, provided that there is a permit and that steps are taken to prevent
their spread.
3: Category 3 – Ornamentally used plants that may no longer be planted; existing plants may remain, except within the flood line of watercourses and
wetlands, as long as all reasonable steps are taken to prevent their spread (Bromilow, 2001).

Alien species located within the proposed development areas need to be removed regularly
as part of maintenance activities - according to the NEMBA: Alien and Invasive Species
Regulations, GN R864 of 2016. Duty of care related to listed invasive species are referred to
in NEMBA Section 73:
 Section 73(2): A person who is the owner of land on which a listed invasive species
occurs musta) notify any relevant competent authority, in writing, of the listed invasive species
occurring on that land;
b) take steps to control and eradicate the listed invasive species and to prevent it
from spreading; and
c) take all the required steps to prevent or minimise harm to biodiversity.
As the AIPs associated with the areas within and surrounding the proposed layout (lower and
upper decks) have caused degradation of the environment, the Duty of Care as per the
National Environmental Management Act, 1998 (Act 107 of 1998) (NEMA) Section 28 should
also be considered:
 Section 28(1): Every person who causes, has caused or may cause significant pollution
or degradation of the environment must take reasonable measures to prevent such
pollution or degradation from occurring, continuing or recurring, or, in so far as such
harm to the environment is authorised by law or cannot reasonably be avoided or
stopped, to minimise and rectify such pollution or degradation of the environment.

36

STS 190055: Part B - Floral Assessment

November 2019

Given the above, an AIP Management Plan is recommended for the management of AIP
species within the lower deck (associated with BML activities) as well as in the upper deck
(associated with historic mining).
 Within the lower deck the responsibility of AIP management associated with the TSFs
falls with BML as it evident that the proliferation is associated with the mine’s activities.
Of particular importance is the AIPs associated with the Harper and Moon TSFs as
they are spreading into the surrounding, more sensitive Closed Bushveld habitat
(endangered Legogote Sour Bushveld);
 The AIPs associated with the non-perennial watercourse to the south of the proposed
Fairview TSF is likely more a result of the surrounding communities, making AIP
management more difficult to implement. It is recommended that community
engagement initiatives aim to educate the land users regarding AIP spread. Clearing
of current AIPs can involve the local communities and/or provide cleared woody
species to the surrounding land users.
 AIP management within the upper deck, specifically within the areas that is proposed
for reclamation, should form part of the mine’s rehabilitation activities. The remaining
AIPs are associated with historic mine activities (plantations and historic dumps
currently outside of the EIA scope) that now falls within the proclaimed BNR but also
within the mine’s MRA. According to the BNR Phase 3 IMP (MTPA, 2012), “The
responsibility for the removal of alien plants introduced by the mines rests with the
mines.” It is, however, recommended that the BML and BNR instead work together
towards a plan of action to combat the threats posed by the AIPs. For example, as part
of the reclamation aspect of the proposed project, BML can clear AIPs as part of their
rehabilitation activities. Post-rehabilitation AIP management can then be taken over by
the BNR. Or something to this effect.

AIP Management plans are long-term management projects and an AIP clearing plan, which
includes follow-up actions for rehabilitation of the cleared area, is essential. This will save time,
money and significant effort. Any control plan for alien vegetation must include the following
three phases:
 Initial control: drastic reduction of existing population with associated rehabilitation of
cleared areas;
 Follow-up control: control of seedlings, root suckers and coppice growth; and
 Maintenance control: sustain low alien plant numbers with annual control.
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4 SENSITIVITY MAPPING
The figures below conceptually illustrate the areas considered to be of varying ecological
sensitivity. The areas are depicted according to their sensitivity in terms of the presence or
potential for floral SCC, habitat integrity and levels of disturbance, threat status of the habitat
type, the presence of unique landscapes and overall levels of diversity. The table below
presents the sensitivity of each identified habitat unit along with an associated conservation
objective and implications for development.
Table 5: A summary of the sensitivity of each habitat unit and implications for development.
Habitat Sensitivity

Habitat Unit / Floral
Communities

Montane Grassland
Habitat

High Sensitivity
Conservation
Objective:

Mountain Bushveld

Preserve and
enhance the
biodiversity of the
habitat unit; a no-go
alternative must be
considered
Small stretch of the
Non-perennial
watercourse running
through the Mountain
Bushveld

Development Implications
Areas of high sensitivity include the floral communities where the
habitat integrity is still intact and where an overall high ecological
functionality is associated with the present floral communities. All
highly sensitive habitat within the study area is associated with the
presence, or potential presence, of floral SCC. These habitat units are
important for floral communities within the region, especially
considering the presence of rare endemics recorded within the
Montane Grasslands. Anthropogenic disturbance within areas of high
floral sensitivity was low at the time of the field assessment, with very
little activities in the surrounding area contributing to edge effect
impacts.
Given the above and considering the presence of these floral
communities within the BNR, rehabilitation of any impacted areas is
essential. This will allow the mine to contribute positively towards the
biodiversity targets of the nature reserve in the long-term and will
reduce the impact significance on affected areas. Management of
AIPs and bush encroachment will be important throughout the project
as increased disturbances will arise from the proposed activities.
The current layout encroaches into several sections of highly sensitive
habitat (Montane Grassland, Mountain Bushveld and Non-perennial
watercourse) and it is recommended that these areas be excluded
from surface developments, as far as is possible. Where highly
sensitive areas cannot be excluded from the current layout, the direct
footprint should be limited to what is essential and should be
rehabilitated to the pre-impacted state or to the point where acceptable
ecological functionality has returned and no net loss of biodiversity has
resulted.
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Habitat Sensitivity

Habitat Unit / Floral
Communities

Kloof Thickets
Moderately High
Sensitivity
Conservation
Objective:

Closed Bushveld

Secondary Bushveld

Conservation
Objective:
Preserve and
enhance the
biodiversity of the
habitat unit and the
surrounds while
optimising
development potential

Development Implications
These areas are of moderately high sensitivity from a floral
perspective. Generally high ecological function is attributed to floral
communities in this group; however, the presence of some
disturbances such as AIP encroachment or edge effect impacts on
floral communities have resulted in decreased habitat integrity. Floral
SCC are also well-represented within these areas, with the vegetation
also providing suitable habitat for additional SCC to occur. These
areas fall within important biodiversity and/or conservation areas, i.e.
threatened vegetation types (vulnerable Barberton Montane
Grassland and endangered Legogote Sour Bushveld), Barberton
Centre of Endemism and the BNR.
This habitat unit is important for floral communities, contributing mostly
towards woody diversity. Many NFA protected trees are present within
these moderately sensitive habitat units and if these were to be
impacted upon by the proposed activities, permit application will be
required before harming such species.

Preserve and
enhance the
biodiversity of the
habitat unit, limit
development and
disturbance

Intermediate
Sensitivity

November 2019

Development in these areas is not fatally flawed but it is highly
recommended that these areas be avoided as far as possible,
especially seeing that only a small section will be encroached upon as
part of the reclamation of historic dumps. At the very least an attempt
to conserve the sensitive habitat should be made or a comprehensive
rehabilitation plan compiled to remedy degradation. This will ensure
the proposed project avoids potential biodiversity losses and will allow
a positive contribution towards the biodiversity targets of the nature
reserve as well as towards floral communities within the region in the
long-term.
Areas of intermediate sensitivity include those that have been
impacted by AIP encroachment, active agricultural practices and edge
effects from the adjacent mining and mineral processing activities.
Such disturbances have resulted in floral communities no longer being
fully representative of the reference vegetation types that they occur
in. These aeras remain of moderate importance for floral communities
with the watercourse habitat serving as a corridor along which
ecological processes occur (including plant dispersal). With floral
habitat integrity and diversity decreased as a result of the various
pressures on floral communities, the conditions to support a diversity
of floral SCC is sub-optimal. Several NFA protected tree individuals
were recorded within the more disturbed vegetation and will require
permits from the relevant authorities before damaging or relocating
these species.
Development within these areas are less likely to have significant
impacts on floral communities within the study area. It remains
important that edge effect impacts on areas outside of the direct
footprint be strictly managed and where possible, disturbances within
these areas be removed to increase/return ecological functionality.

Watercourse
Vegetation

Where habitat of intermediate sensitivity occurs within the BNR it is
recommended that these areas be rehabilitated to the point where
floral ecological functions or processes can continue without human
intervention. The ecological condition of the non-perennial
watercourse, if effectively rehabilitated and the current flow blockages
removed as part of reclamation, can be improved. This will be of
benefit to the floral communities that are reliant on the watercourse. A
net gain in biodiversity is possible post-reclamation.
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Habitat Sensitivity

Habitat Unit / Floral
Communities

Optimise the
development potential
while improving the
biodiversity integrity of
the surrounding natural
habitat and managing
edge effects

Heavily Modified
Habitat –
AIP stands and
historic dumps
within the upper
deck

Low Sensitivity
Heavily Modified
Habitat –
Conservation Objective:
Optimise the
development potential

Development Implications
Areas where AIPs have proliferated to form dense stands where little
to no indigenous vegetation is present, are of moderately low
sensitivity.

Moderately Low
Sensitivity
Conservation Objective:

November 2019

Transformed areas
within lower deck

Ecological functioning and habitat integrity are significantly
compromised, and these areas should be optimised for development.
Edge effect impacts on the surrounding natural vegetation should be
stringently managed. As such, an AIP Management Plan is
recommended.
It is recommended that these areas be rehabilitated, where possible,
to the point where floral ecological functions or processes can
continue without human intervention. This will result in a net gain of
biodiversity for the area, can greatly benefit the BNR in achieving
targets and can potentially be used to offset impacts on areas of high
sensitivity.
Within the anthropogenically transformed areas the floral communities
are of low importance and significance as little to no vegetation
remains. Decreased habitat integrity and the presence of AIPs have
resulted in low potential for SCC to be present.
In its current modified state, these areas are not deemed important to
support indigenous floral communities. Development within the
anthropogenically transformed areas can be optimised but edge
effects should be well managed.

40

STS 190055: Part B – Floral Assessment

November 2019

Figure 8: Sensitivity map for the area assessed within the lower deck of the study area.
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Figure 9: Sensitivity map for the areas assessed within the upper deck of the study area.
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FLORAL IMPACT ASSESSMENT

The proposed Project comprises two main components:
1. Construction of the proposed new TSF (the Fairview TSF):
 Barberton Mines (Pty) Ltd intends to construct the new TSF on the expanded
footprint of the Old Bramber TSF (which has been reclaimed), to accommodate
future tailings deposition. The proposed Fairview TSF will exceed the Old Bramber
TSF footprint, as it will extend to join the existing New Bramber/BTRP TSF. Its
footprint will not exceed 30 hectares (ha) and its embankment is being designed
not to encroach on the 100m regulated zone from the non-perennial stream south
of the TSF site (that joins the Hyslops Creek just west of the TSF). However, due
to the footprint of the previous Bramber TSF, catchment paddocks and solution
collection infrastructure will be located within 100m of the watercourse.
2. Proposed reclamation of the ten (10) historic dumps within the Fairview MRA. The
reclamation process will involve mechanical methods with reprocessing of the material
to take place in the existing Fairview Plant. This component is also associated with the
upgrade of existing tracks to facilitate access to the historic dumps. No layout was
provided for road upgrades as part of the current EIA and impacts of these were
assessed taking the precautionary approach.
The floral impact assessment was undertaken on all aspects of floral ecology deemed likely
to be affected by the activities associated with the proposed new TSF (Fairview TSF) and the
reclamation of historic dumps. The sections below present the results of the findings per
identified risk/impact for the floral ecology of the study area.
The table below lists the potential activities that might take place during the various phases of
the proposed project, which could impact on the floral ecology of the area. It should be noted
that the activities listed in the table below were utilised during the impact assessment as premitigated impacts to ascertain the significance of the perceived impacts prior to mitigation
measures.
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Table 6: Activities and aspects likely to impact on the floral resources of the study area. Blocks
with a reddish colour were regarded as having a higher impact significance and were rated higher
in the impact assessment.
ACTIVITIES AND ASPECTS REGISTER

-

-

-

-

-

-

-

-

Pre-construction and Planning Phase
Potential failure to implement the required mitigation measures before and at the commencement of construction
phase activities as part of an Integrated Environmental Management / Biodiversity Action Plan (IEM/BAP):
• Potential failure to implement an Erosion Control Plan;
• Potential failure to have a Rehabilitation Plan developed before the commencement of reclamation activities;
and
• Potential failure to implement an Alien and Invasive Plant (AIP) Management/Control Plan before construction
phase activities commence.
Impact: Long-term or permanent degradation and modification of the receiving environment
Potential failure to implement an Erosion Control Plan for sloped areas associated with the reclamation of several
of the WRDs, new roads and road upgrades; leading to sedimentation of downslope watercourses, the loss of a
nutrient-rich topsoil layer and degradation of soil structure where the access roads have to be widened or if the
activity footprint exceeds the actual dump footprint.
Impact: Loss of favourable floral habitat within the Montane Grasslands, Watercourse Habitat and Intact Woody
Communities with consequent declines in floral diversity and rare species (or endemic species) likely to disappear
from those areas.
Potential failure to have a Rehabilitation Plan developed and ready for implementation before the commencement
of the new TFS and reclamation activities. Concurrent rehabilitation is preferred for the proposed project and without
a Rehabilitation plan in place prior to the construction phase, there could be potential delays in the implementation
of the rehabilitation plan at later stages, thus leading to the loss of habitat necessary for optimal plant growth.
Impact: Loss of, or degradation of, intact, favourable floral habitat, including further loss of threatened ecosystems.
Potential failure to develop an Alien and Invasive Plant (AIP) Management/Control Plan before construction
activities commence which is required to allow for non-contaminated topsoil stockpiles (where applicable) and will
subsequently aid with improved AIP management and rehabilitation as the project progresses.
Impact: Loss of viable, non-contaminated soils for rehabilitation purposes and displacement of indigenous species
by AIPs.
Potential failure to comply with national and regional legislation regarding permit applications for the removal,
destruction or relocation of floral SCC.
Impact: Unnecessary or unlawful destruction / removal of floral SCC leading to a decline in the numbers of NFAProtected Tree species, RDL flora and/or MNCA-Protected floral species within the study area.
Potential inadequate liaison with Mpumalanga Tourism and Parks Agency (MTPA) with regards to floral SCC rescue
and relocation permits;
Potential failure to implement a Rescue and Relocation Plan for SANBI Red Data Listed (RDL) species; and
Potential inadequate planning with regards to new site locations for floral SCC.
Impact: Potential loss of floral SCC.
Construction Phase
Site preparation and clearing of vegetation
Impact: Loss of sensitive floral habitat and the potential loss of floral SCC associated with these sensitive habitats.
Dumping of excavated and construction material outside of designated areas, promoting the establishment of AIPs.
Impact: Loss of floral habitat, diversity and SCC.
Soil compaction and erosion as a result of construction activities, reducing the efficiency of floral re-establishment.
Impact: Loss of favourable floral habitat and consequently a further loss of diversity.
Increased personnel on site leading to the potential for increased fire frequency and intensity, indiscriminate driving
through natural veld, harvesting of SCC and medicinal species, as well as increased cutting of indigenous trees for
firewood.
Impact: Loss of floral habitat and SCC declines.
Reclamation and Operational Phase
Proliferation of AIP species that colonise areas left disturbed during operational activities which outcompete native
species, including the further transformation of adjacent or nearby natural, more sensitive habitat, such as the
remaining extent of threatened ecosystems.
Impact: Loss of favourable floral habitat outside of the direct footprint, including a decrease in floral diversity, loss
of potentially occurring SCC and loss of land to meet biodiversity targets.
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ACTIVITIES AND ASPECTS REGISTER
-

-

-

-

-

-

-

10

Overexploitation through the removal and/or collection of important or sensitive medicinal and floral SCC beyond
the direct footprint area.
Impact: Local loss of floral SCC abundance and diversity.
Additional pressure on floral habitat by increased human movement associated with the proposed activities,
including contributing to an:
• Increase in the collection of plant material for medicinal purposes;
• Increase in the introduction and spread of AIPs; and
• Increase in the risk of fire frequency.
Impact: Loss of sensitive floral habitat and the potential loss of floral SCC and medicinally important species.
Potentially poorly managed edge effects:
• Ineffective rehabilitation of compacted areas, bare soils, or eroded areas leading to the continual
proliferation of AIP species in disturbed areas and subsequent spread to surrounding natural areas
altering the floral habitat;
• Potential fragmentation of sensitive habitat, or remaining natural habitat, by transport vehicles not using
designated roads; and
• Potential erosion stemming from soil left bare leading to sedimentation of downslope floral habitat and
watercourses.
Impact: Loss of floral habitat, diversity and potentially SCC within the direct footprint of the proposed project. Loss
of surrounding floral diversity and floral SCC through the displacement of indigenous flora by AIP species especially in response to disturbance in natural areas.
Potential failure to implement an IEM/BAP, including the auditing of the IEM/BAP.
Impact: Potentially leading to permanent transformation of floral habitat and long-term degradation of favourable
floral habitat within the region, especially pertaining to floral communities associated with montane grasslands,
intact woody communities and watercourse habitat.
Potential habitat fragmentation resulting from the upgrading of existing roads and poorly rehabilitated areas.
Impact: Long-term changes in floral structure, altered genetic fitness and potential loss of SCC or their favoured
habitat.
Impaired water quality of downslope watercourses due to seepage from TSFs potentially affecting soils and the
groundwater regime, thus affecting floral establishment.
Impact: Loss of favourable floral habitat and consequently a further loss of floral diversity and species reliant on
the watercourses.
Dust generated during construction and operational activities accumulating on the surrounding floral individuals,
altering the photosynthetic ability of plants10 and potentially further decreasing optimal growing/re-establishing
conditions.
Impact: Declines in plant functioning leading to loss of floral species and habitat for optimal growth
Rehabilitation Phase
Ineffective rehabilitation of exposed and impacted areas potentially leading to a shift in vegetation type;
Impact: Permanent loss of floral habitat, diversity and SCC, and a higher likelihood of edge effect impacts on
adjacent and nearby natural vegetation of increased sensitivity.
Potential poor management and failure to monitor rehabilitation efforts, leading to:
• Landscapes left fragmented, resulting in reduced dispersal capabilities of floral species and a decrease
in floral diversity;
• Compacted soils limiting the re-establishment of natural vegetation;
• Increased risk of erosion in areas left disturbed.
Impact: Long-term (or permanent) loss of floral habitat, diversity and SCC.
Potentially poorly implemented and monitored AIP Management programme leading to the reintroduction and
proliferation of AIP species.
Impact: Permanent loss of surrounding natural floral habitat, diversity and SCC.
On-going seepage and runoff may affect the groundwater regime and watercourse habitats, preventing
establishment success of indigenous floral communities.
Impact: Loss of niche floral habitat and associated species diversity for the study area.

Sett, R. (2017). Responses in plants exposed to dust pollution. Horticulture International Journal, 1(2), 00010.).
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ACTIVITIES AND ASPECTS REGISTER
-

Rehabilitation of currently degraded habitat and AIP clearance of already proliferated areas.
Impact (positive): Some ecological functioning will be restored that has been lost due to AIP proliferation and
historic habitat transformation.

Floral Impact Assessment Results
The below tables provide the findings of the impact assessment undertaken with reference to
the perceived impacts prior to the implementation of mitigation measures and following the
implementation of mitigation measures. The mitigated results of the impact assessment have
been calculated on the premise that all mitigation measures as stipulated in this report are
adhered to and implemented (Section 5.2). Should such actions not be adhered to, it is highly
likely that post-mitigation impact scores will increase.
The impacts in floral ecology are discussed in section 5.1.1 - 5.1.4.
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Table 7: Summary of the Impact Assessment of the Pre-Construction Phase of the proposed project on the floral ecology of the study area.

Severity

Spatial Scale

Duration of Impact

Likelihood

Consequence

2

4

2

2

2

6

6

2

3

3

2

2

5

7

2

3

2

2

2

5

6

2

1

2

2

2

3

6

2

5

2

2

2

7

6

2

4

2

2

2

6

6

2

5

2

2

2

7

6

1

2

1

1

1

3

3

2

4

1

2

2

4

5

2

3

1

2

2

5

5

Significance

Sensitivity of receiving
environment

Significance

Consequence

Likelihood

Duration of Impact

Spatial Scale

Severity

MANAGED

Probability of Impact

Pre-construction and Planning Phase
Impact of Habitat and Diversity
Proposed new TSF
Montane Grassland
Intact Woody Communities including
episodic drainage lines

Sensitivity of receiving
environment

Habitat Unit

Probability of Impact

UNMANAGED

N/A
3

4

3

2

4

6

9

Non-perennial Watercourse Habitat

4

3

3

3

4

7

10

Secondary Bushveld Habitat

4

3

2

3

4

7

9

Heavily Modified Habitat

4

1

1

2

4

5

7

54
Medium-low
70
Medium-low
63
Medium-low
35
Low

36
Low
35
Low
30
Low
18
Very low

Reclamation of historic WRDs and Slimes Dams, including road upgrades
Montane Grassland

5

5

4

3

5

10

12

Intact Woody Communities including
episodic drainage lines

5

4

4

3

4

9

11

Non-perennial Watercourse Habitat

5

5

3

3

4

10

10

120
High
99
Medium-high
100
Medium-high

Secondary Bushveld Habitat
Heavily Modified Habitat
Impact on Floral SCC
Proposed new TSF
Montane Grassland
Intact Woody Communities including
episodic drainage lines
Non-perennial Watercourse Habitat

42
Low
36
Low
42
Low

N/A
3

2

2

2

2

5

30
Low

6

9
Very low

N/A
3

4

3

3

3

7

9

3

3

3

3

3

6

9

63
Medium-low
54
Medium-low
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20
Very low
25
Very low
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Heavily Modified Habitat

2

1

1

1

2

3

4

48
Low
12
Very low

2

3

2

2

2

5

6

1

1

1

1

1

2

3

3

5

2

2

4

8

8

2

4

2

2

4

8

8

2

5

2

2

3

7

7

1

2

1

1

1

3

3

Significance

8

Consequence

6

Likelihood

3

Duration of Impact

Consequence

3

Spatial Scale

Likelihood

2

Severity

Duration of Impact

3

Sensitivity of receiving
environment

Spatial Scale

3

Probability of Impact

Severity

Secondary Bushveld Habitat

Habitat Unit

Significance

Sensitivity of receiving
environment

MANAGED

Probability of Impact

UNMANAGED

30
Low
6
Very low

Reclamation of historic WRDs and Slimes Dams, including road upgrades
Montane Grassland

5

5

3

3

5

10

11

Intact Woody Communities including
episodic drainage lines

5

4

4

3

4

9

11

Non-perennial Watercourse Habitat

4

5

3

3

3

9

9

110
High
99
Medium-high
81
Medium-high

Secondary Bushveld Habitat
Heavily Modified Habitat

64
Medium-low
64
Medium-low
49
Low

N/A
2

2

1

1

1

4

12
Very low

3

48

9
Very low

STS 190055: Part B - Floral Assessment

November 2019

Table 8: Summary of the Impact Assessment of the Construction Phase of the proposed project on the floral ecology of the study area.

Severity

Spatial Scale

Duration of Impact

Likelihood

Consequence

2

4

2

2

1

6

5

3

3

2

2

1

6

5

1

3

1

2

1

4

4

1

1

1

2

1

2

4

4

5

2

2

2

9

6

5

4

3

2

2

9

7

5

5

3

2

2

10

7

2

2

1

2

2

4

5

2

3

2

2

1

5

5

3

2

2

2

1

5

5

Significance

Sensitivity of receiving
environment

Significance

Probability of Impact

MANAGED

Consequence

Likelihood

Duration of Impact

Spatial Scale

Severity

Sensitivity of receiving
environment

Habitat Unit

Probability of Impact

UNMANAGED

Construction Phase
Impact of Habitat and Diversity
Proposed new TSF
Montane Grassland

N/A

Intact Woody Communities including
episodic drainage lines

3

4

3

2

2

7

7

Non-perennial Watercourse Habitat

4

3

3

3

2

7

8

Secondary Bushveld Habitat

4

3

3

2

2

7

7

Heavily Modified Habitat

2

1

2

2

2

3

6

49
Low
56
Medium-low
49
Low
18
Very low

30
Low
60
Low
16
Very low
8
Very low

Reclamation of historic WRDs and Slimes Dams, including road upgrades
Montane Grassland

5

5

4

2

3

9

9

Intact Woody Communities including
episodic drainage lines

5

4

3

3

3

9

9

Non-perennial Watercourse Habitat

5

5

3

4

3

10

10

81
Medium-high
81
Medium-high
100
Medium-high

Secondary Bushveld Habitat
Heavily Modified Habitat
Impact on Floral SCC
Proposed new TSF
Montane Grassland
Intact Woody Communities including
episodic drainage lines
Non-perennial Watercourse Habitat

54
Medium-low
63
Medium-low
70
Medium-low

N/A
4

2

2

2

3

6

42
Low

7

20
Very low

N/A
4

4

2

2

2

8

6

4

3

2

2

2

7

6

48
Low
42
Low

49

25
Very low
25
Very low
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Heavily Modified Habitat

5

1

1

2

2

6

5

56
Medium-low
30
Low

3

3

2

2

1

6

5

5

1

1

2

1

6

4

4

5

3

2

2

9

7

3

4

3

2

2

7

7

2

5

2

1

1

7

4

5

2

1

1

2

7

4

Significance

7

Consequence

8

Likelihood

2

Duration of Impact

Consequence

2

Spatial Scale

Likelihood

3

Severity

Duration of Impact

4

Sensitivity of receiving
environment

Spatial Scale

4

Probability of Impact

Severity

Secondary Bushveld Habitat

Habitat Unit

Significance

Sensitivity of receiving
environment

MANAGED

Probability of Impact

UNMANAGED

30
Low
24
Very low

Reclamation of historic WRDs and Slimes Dams, including road upgrades
Montane Grassland

5

5

4

3

4

10

11

Intact Woody Communities including
episodic drainage lines

5

4

4

3

3

9

10

Non-perennial Watercourse Habitat

4

5

3

3

2

9

8

110
High
90
Medium-high
72
Medium-low

Secondary Bushveld Habitat
Heavily Modified Habitat

63
Medium-low
49
Low
28
Low

N/A
5

2

2

1

2

7

35
Low

5

50

28
Low
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Table 9: Summary of the Impact Assessment of the Reclamation and Operational Phase of the proposed project on the floral ecology of the study
area.

Severity

Spatial Scale

Duration of Impact

Likelihood

Consequence

2

4

3

2

2

6

8

2

3

3

2

2

5

7

2

3

2

1

2

5

5

1

1

1

1

1

2

3

3

5

2

2

3

8

7

2

4

1

1

3

6

5

2

5

2

2

3

7

7

1

2

1

1

1

3

3

9
Very low

2

4

2

1

4

6

7

42
Low

Significance

Sensitivity of receiving
environment

Significance

Probability of Impact

MANAGED

Consequence

Likelihood

Duration of Impact

Spatial Scale

Severity

Sensitivity of receiving
environment

Habitat Unit

Probability of Impact

UNMANAGED

Reclamation and Operational Phase
Impact of Habitat and Diversity
Proposed new TSF
Montane Grassland

N/A

Intact Woody Communities including
episodic drainage lines

4

4

3

3

4

8

10

Non-perennial Watercourse Habitat

4

3

3

3

4

7

10

Secondary Bushveld Habitat

4

3

2

2

4

7

8

Heavily Modified Habitat

2

1

1

1

4

3

6

80
Medium-high
70
Medium-low
56
Medium-low
18
Very low

48
Low
35
Low
25
Very low
6
Very low

Reclamation of historic WRDs and Slimes Dams, including road upgrades
Montane Grassland

4

5

4

3

4

9

10

Intact Woody Communities including
episodic drainage lines

5

4

4

3

4

9

11

Non-perennial Watercourse Habitat

4

5

2

3

4

9

9

90
Medium-high
99
Medium-high
81
Medium-high

Secondary Bushveld Habitat
Heavily Modified Habitat
Impact on Floral SCC
Proposed new TSF
Montane Grassland
Intact Woody Communities including
episodic drainage lines

56
Medium-low
30
Low
49
Low

N/A
1

2

1

1

4

3

18
Very low

6

N/A
3

4

3

3

4

7

70
Medium-low

10

51
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Secondary Bushveld Habitat

3

4

2

2

4

7

8

Heavily Modified Habitat

1

1

1

1

4

2

6

70
Medium-low
56
Medium-low
12
Very low

2

4

2

1

4

6

7

2

4

2

2

4

6

8

1

1

1

1

4

2

6

3

5

3

2

4

8

9

2

4

2

2

4

6

8

2

5

2

1

4

7

7

1

2

1

1

4

3

3

Significance

10

Consequence

7

Likelihood

4

Duration of Impact

Consequence

3

Spatial Scale

Likelihood

3

Severity

Duration of Impact

4

Sensitivity of receiving
environment

Spatial Scale

3

Probability of Impact

Severity

Non-perennial Watercourse Habitat

Habitat Unit

Significance

Sensitivity of receiving
environment

MANAGED

Probability of Impact

UNMANAGED

42
Low
48
Low
12
Very low

Reclamation of historic WRDs and Slimes Dams, including road upgrades
Montane Grassland

5

5

4

3

4

10

11

Intact Woody Communities including
episodic drainage lines

3

4

3

3

4

7

10

Non-perennial Watercourse Habitat

3

5

2

3

4

8

9

110
High
70
Medium-low
72
Medium-low

Secondary Bushveld Habitat
Heavily Modified Habitat

72
Medium-low
48
Low
49
Low

N/A
1

2

1

1

4

3

18
Very low

6

52

9
Very low
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Table 10: Summary of the Impact Assessment of the Rehabilitation Phase of the proposed project on the floral ecology of the study area.

Spatial Scale

Duration of Impact

Likelihood

Consequence

4

1

2

2

6

5

2

3

1

2

2

5

5

2

3

1

2

2

5

5

2

1

1

2

2

3

5

2

5

2

1

2

7

5

2

4

2

2

2

6

6

1

5

2

2

2

6

6

1

2

1

1

1

3

3

1

4

1

1

1

5

3

2

3

2

2

1

5

5

Significance

Severity

2

Probability of Impact

Significance

Sensitivity of receiving
environment

MANAGED

Consequence

Likelihood

Duration of Impact

Spatial Scale

Severity

Sensitivity of receiving
environment

Habitat Unit

Probability of Impact

UNMANAGED

Rehabilitation Phase
Impact of Habitat and Diversity
Proposed new TSF
Montane Grassland

N/A

Intact Woody Communities including
episodic drainage lines

3

4

3

2

2

7

7

Non-perennial Watercourse Habitat

4

3

3

3

3

7

9

Secondary Bushveld Habitat

3

3

3

2

5

6

10

Heavily Modified Habitat

2

1

1

2

2

3

5

49
Low
63
Medium-low
60
Medium-low
15
Very low

30
Low
25
Very low
25
Very low
15
Very low

Reclamation of historic WRDs and Slimes Dams, including road upgrades
Montane Grassland

5

5

3

3

3

10

9

Intact Woody Communities including
episodic drainage lines

5

4

3

2

3

9

8

Non-perennial Watercourse Habitat

3

5

2

3

3

8

8

90
Medium-high
72
Medium-low
64
Medium-low

Secondary Bushveld Habitat
Heavily Modified Habitat
Impact on Floral SCC
Proposed new TSF
Montane Grassland
Intact Woody Communities including
episodic drainage lines
Non-perennial Watercourse Habitat

35
Low
36
Low
36
Low

N/A
2

2

1

1

3

4

20
Very low

5

9
Very low

N/A
2

4

2

2

2

6

6

3

3

2

3

2

6

7

36
Low
42

53

15
Very low
25
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Secondary Bushveld Habitat

3

3

2

2

2

6

6

Heavily Modified Habitat

1

1

1

1

1

2

3

Low
36
Low
6
Very low

2

3

2

1

1

5

4

1

1

1

1

1

2

3

2

5

2

2

3

7

7

2

4

2

1

2

6

5

1

5

2

1

2

6

5

1

2

1

1

1

3

3

Significance

Consequence

Likelihood

Duration of Impact

Spatial Scale

Severity

Sensitivity of receiving
environment

Significance

Probability of Impact

MANAGED

Consequence

Likelihood

Duration of Impact

Spatial Scale

Severity

Sensitivity of receiving
environment

Habitat Unit

Probability of Impact

UNMANAGED

Very low
20
Very low
6
Very low

Reclamation of historic WRDs and Slimes Dams, including road upgrades
Montane Grassland

4

5

4

3

5

9

12

Intact Woody Communities including
episodic drainage lines

4

4

3

3

4

8

10

Non-perennial Watercourse Habitat

3

5

3

3

3

8

9

108
High
80
Medium-high
72
Medium-low

Secondary Bushveld Habitat
Heavily Modified Habitat

49
Low
30
Low
30
Low

N/A
2

2

1

1

1

4

12
Very low

3

54

9
Very low
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Impact discussion
The impact assessment was undertaken on all aspects of floral ecology deemed likely to be
affected by the proposed new TSF and reclamation project.
The pre-construction phase, especially from a floral resource management perspective, is
essential in ensuring that activities associated with all phases of the project have the lowest
possible impact on the receiving environment. As part of the planning phase, of utmost
importance will be to prepare the following:


Erosion Control Plan: for the proposed refurbishment of existing roads associated with
the reclamation aspect of the project (not required at the lower deck of the study area
as existing tracks will be used to access the historical TSFs in the Fairview MRA). The
proposed Fairview TSF will require erosion control of its walls to prevent downslope
siltation.



Rehabilitation Plan (as part of the IEM/BAP): forms an important part of the proposed
activities, especially those occurring within the BNR. The receiving environment,
especially those along steep slopes, will require revegetation with indigenous species
to prevent fragmentation of the current natural habitat and to allow for ecological
processes to continue. Both the proposed Fairview TSF and the reclamation aspects
will involve the clearance of vegetation within natural areas, to varying extents, and
therefore a rehabilitation plan is required.



IEM/BAP, if the mine does not already have one, should be set up to ensure a
systematic approach is followed in ensuring sensitive habitat and species are protected
and/or managed in a sustainable manner.



Alien and Invasive Plant (AIP) Management and Control Plan (as part of the IEM/BAP)
will be vital as is evidenced by the extent of AIP proliferation present around the
disturbed areas associated with the active and reclaimed TSFs. Before the onset of
construction activities, it is essential to have an AIP Management and Control Plan in
place to prevent unnecessary and excessive degradation of the areas associated with
the proposed project.



Rescue and relocation plan (as part of the IEM/BAP) for floral SCC that will be affected
by the proposed activities.

The construction and operational phases will have the largest direct impact on floral ecology
due to vegetation clearing associated with the earth moving activities. Long-term, and
potentially permanent, high significance impacts are more likely to result from the rehabilitation
phase of the project, if all mitigation measures are not adequately implemented; i.e., without
adequate rehabilitation and AIP control, indigenous floral species will struggle to re-establish
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and will be outcompeted by AIPs. Without sufficiently implemented mitigation measures, the
rehabilitation phase can result in a significant permanent loss of floral habitat, diversity and
SCC.
As part of the rehabilitation actions, disturbed areas must be rehabilitated appropriately in
accordance to the habitat units in which each disturbance occurs.
5.1.1

Impact on Floral Diversity and Habitat

The construction and operation of the proposed Fairview TSF will have limited direct impacts
on the receiving environment due to its location in already heavily modified habitat. The
proposed layout, if mitigation measures are effectively implemented, is not anticipated to have
significant impacts on floral ecology associated with the local area. Edge effects will require
strict management to prevent potential significant impacts on the adjacent, intact natural
vegetation communities (Secondary Bushveld, Watercourse Vegetation and Closed
Bushveld). Greatest threats to the integrity of the remaining natural vegetation areas include
potential seepage from the TSFs and AIP proliferation.
The activities associated with the proposed reclamation of historic WRDs and slimes dams
will directly impact on the habitat integrity and species diversity of the Montane Grasslands,
Mountain Bushveld and Watercourse Vegetation. Vegetation clearing and associated
placement of support infrastructure within intact floral habitat in areas such as the Montane
Grasslands and Mountain Bushveld habitat is highly likely to have an unfavourable impact on
local floral conservation and are located within a protected area (PA), i.e. the BNR. It is thus
recommended that where these vegetation communities are impacted upon, they be
revegetated with indigenous species to the point where floral ecological functions or processes
can continue without human intervention. Rehabilitation will likely be effective for the small
sections of Montane Grassland that will be impacted and can even result in improved
conditions. Rehabilitation of the portions of sensitive Mountain Bushveld and sensitive Nonperennial watercourse that will be impacted is less likely to achieve a pre-impacted state. A
loss of favourable habitat along with several protected species are thus anticipated.
The Watercourse Vegetation (where disturbed) and Heavily Modified habitat are already
degraded, to varying extents, and floral communities associated with these habitat units are
of lower sensitivity. Impacts on floral ecology is more likely to be restricted to the study area
and immediate surrounding areas – no regional loss of floral habitat is anticipated. Effective
edge effect management will reduce the potential adverse risks to the adjacent, more sensitive
habitat. Where areas fall within the BNR, it is recommended that the rehabilitation goal be to
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rehabilitate to the point where floral ecological functions or processes can continue without
human intervention, resulting in the maximum possible and permanent benefit.
Most significant impacts to affect the floral habitat integrity and species diversity within the
study area include, but are not limited to, the following:
 Activities occurring within sensitive Montane Grasslands, Mountain Bushveld and
Watercourse Vegetation;
 AIP encroachment into natural vegetation, displacing indigenous flora and altering
favourable habitat conditions for the establishment of indigenous species; and
 Increased human activity in the surrounding area leading to greater pressure on natural
floral habitat both within the study area and the surroundings.
Given the above, the proposed layout will have limited impacts on habitat integrity and floral
species diversity associated with the proposed TSF, with more immediate detrimental impacts
associated with the reclamation aspect of the proposed project due to the sensitivity of the
area (upper deck).
5.1.2

Impact on Floral SCC

Several protected floral species are located across the study area and several of these are
expected to be impacted upon by the proposed activities. No direct impacts to floral SCC or
medicinal species are anticipated for the proposed Fairview TSF, but several individuals od
NFA protected trees will be impacted (Scelocarya birrea subsp. caffra). Potential impacts on
floral SCC communities surrounding the various TSFs may stem from overexploitation,
unmanaged AIP proliferation and ongoing agricultural practices surrounding the mine
footprint.
The proposed layout of the reclamation aspect of the project will directly impact on several
protected NFA and MNCA species within the Mountain Bushveld. The Montane Grasslands
are associated with RDL species including species endemic to the Barberton Montane
Grassland Centre of Endemism. Although the recorded SCC in the Montane Grassland do not
fall within the direct footprint of the proposed project, any unmanaged edge effects from the
activities associated with reclamation will likely lead to the loss of favourable habitat for such
SCC. The Montane Grassland SCC are either rare or restricted in their range and any impact
to their habitat or species numbers will likely affect their population dynamics on a regional
scale.
Rescue and relocation for floral SCC within the proposed footprints are recommended (refer
to Figure 4 and 5).
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Activities which are likely to negatively affect the flora of conservation concern within and
around the study area include, but are not limited to, the following:
 Placement of infrastructure within sensitive floral habitat or habitat favoured by the
recorded SCC (e.g. some catchment paddocks and solution collection infrastructure
for which no layout was provided);
 Destruction of favourable floral habitat during construction and operational activities;
 AIP proliferation and displacement of indigenous species;
 Erosion in disturbed areas and increased sediment loads to down-slope floral
communities;
 Poorly implemented and monitored rescue and relocation of SCC that will be affected
by the proposed project, leading to unsuccessful rescue efforts and loss of SCC
individuals; and
 Increased harvesting pressure on protected and medicinal floral communities.
5.1.3

Probable Latent Impacts

Even with extensive mitigation, latent impacts on the receiving floral ecological environment
are deemed highly likely. The following points highlight the key latent impacts that have been
identified:
 Destruction of ecologically intact, irreplaceable floral habitat;
 Permanent loss of niche floral habitat;
 Permanent loss of and altered floral species diversity;
 Edge effects such as further habitat fragmentation and AIP proliferation;
 The ongoing loss of SCC/protected floral species and suitable habitat; and
 Disturbed areas are not rehabilitated to an ecologically functioning state with resulting
significant loss of floral habitat, species diversity and SCC/protected floral species
likely to be permanent. Where such loss of habitat and species occur within the BNR,
the resultant negative impact on floral ecology will also be realised for the nature
reserve in the form of a net loss of biodiversity which will ultimately hamper attempts
for the reserve to meet its biodiversity targets.
5.1.4

Cumulative Impacts

The proposed project could further impact on the floral habitat and diversity as well as floral
SCC through fragmentation of habitat of increased biodiversity importance and sensitivity –
this is relevant to all unmodified land with indigenous vegetation cover within the study area,
i.e. the Montane Grassland Habitat, Intact Woody Communities and sections of the
Watercourse Vegetation (with downstream impacts possible).
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AIPs are reported to be one of the greatest threats to biodiversity and are closely associated
with disturbance, being able to colonise disturbed areas rapidly. Several sections of the study
area are already associated with AIP proliferation and, if not controlled, or if disturbed areas
are not sufficiently rehabilitated, these species can continue to spread across the landscape,
resulting in a cumulative loss of indigenous floral species and potential permanent
displacement of SCC. AIP spread can potentially be more severe at the Fairview TFS as there
already exists a proliferation of AIPs. If no AIP Management plan gets implemented such
species will spread to adjacent natural areas and even be transported downstream along the
watercourses.
The proposed project could potentially lead to expanding human populations within the area,
such as the informal settlements seen around the Fairview Mine and the Sheba Mine. Such
expansions can place additional pressure on floral habitat resulting from associated increases
in the collection of plant material for medicinal purposes, the introduction of AIP species and
an increase in fire frequency risks. The proposed project has a small direct footprint impact on
floral ecology for the region; however, without effective rehabilitation, could lead to a
cumulative degradation of natural vegetation in the region.
The proposed project could result in a precedent for future mining within the BNR which is in
conflict with national and provincial legislation regarding protected areas. This is not currently
deemed likely as the mine has shown intent to pursue an “environmental clean-up” after
reclamation which will contribute positively to achieving biodiversity targets for the BNR.
Potential seepage from the Fairview TSF could result in contaminated soils or contaminated
ground water which will likely hamper plant establishment and any future attempts to
rehabilitate the area. The land can also lose its agricultural potential if seepage continues
unnoticed, thus also affecting local communities.
The above-mentioned cumulative impacts are associated with the proposed reclamation
project and has not taken all additional proposed applications in the region into account as
they do not form part of the scope of this assessment.

Integrated Impact Mitigation
The table below highlights the key, general integrated mitigation measures that are applicable
to the proposed project in order to suitably manage and mitigate the ecological impacts that
are associated with all phases of the proposed reclamation activities and Fairview TSF.
Provided that all management and mitigation measures are implemented, as stipulated in this
report, the overall risk to floral diversity, habitat and SCC can be mitigated and minimised.
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Table 11: A summary of the mitigatory requirements for floral resources.
Project phase
Impact Summary

Management
Measures

Project phase
Impact Summary

Management
Measures

Pre-construction and Planning Phase
Loss of floral habitat, species and floral SCC
Proposed mitigation and management measures:
Floral Habitat and Diversity
- Design of infrastructure and layouts should be environmentally sound. The designs
must adhere to all legislation such as Regulation GN704 and all possible precautions
taken to prevent potential spills and /or leaks, as well as unnecessary clearance of
vegetation; and
- At all times, ensure that sound environmental management is in place during the
planning phase;
- Minimise loss of indigenous vegetation where possible through planning and suitable
layouts. As far as possible layouts should avoid placement within habitat of moderately
high to highly sensitivity – especially where these areas coincide with threatened
ecosystems and SCC (Montane Grasslands, Intact Woody Communities and
Watercourse Vegetation). In this regard it is recommended that where the footprint
areas for reclamation will encroach into the sensitive habitat (i.e. habitat that is still
natural) be reconsidered and the footprint kept to already disturbed or degraded habitat;
- It is recommended that prior to the commencement of construction or vegetation
clearing activities the entire construction servitude be clearly demarcated to limit
footprint creep and edge effects;
- Prior to the commencement of the construction phase, an AIP Management/Control
Plan should be compiled for implementation as part of an IEM/BAP:
• Removal of alien invasive species should preferably commence during the preconstruction phase and continue throughout the construction, operational,
decommissioning and post-closure phases. AIPs should be cleared within areas
where infrastructure is planned (e.g. catchment paddocks and solution collection
infrastructure) before any construction and reclamation activities commence,
thereby ensuring that no AIP propagules are spread, or soils contaminated with AIP
seeds, during construction phases. This is increasingly important along road
construction as roads form corridors along which AIPs can more readily spread; and
• An AIP Management/Control Plan should be implemented by a qualified
professional. No chemical control of AIPs to occur without a certified professional
and no chemical control to be permitted in watercourses.
- Prior to the commencement of construction activities on site, a rehabilitation plan (as
part of an IEM/BAP) should be developed for implementation throughout the
development phases (accommodating concurrent rehabilitation).
Floral SCC
- Before any construction or vegetation clearing activities can occur a detailed walk down
of the footprint area must take place, during which all floral SCC should be identified
and marked by a suitably qualified specialist. Surveys should be arranged with MTPA
and would need to be conducted within the correct flowering season for all potentially
occurring SCC. As a minimum, surveys in late November and early February should be
undertaken; and
- Due to the potential for a higher diversity of floral SCC occurring within the study area
than what was found during the field assessment, marking and/or rescue and relocation
activities would likely require surveys to take place several times to coincide with the
flowering period of all potentially occurring SCC (preferably late November and early
February). At the very least the surveys would require a phased approach where
different areas are assessed prior to reclamation.
Construction, Reclamation and Operational Phase
Loss of floral habitat, species and floral SCC
Proposed mitigation and management measures:
Floral Habitat and Diversity
- All areas of increased ecological sensitivity falling outside of the direct footprint should
be designated as No-Go areas and be off limits to all construction vehicles and
personnel. This includes the sensitive Montane Grassland Habitat, Intact Woody
Communities and Watercourse Vegetation where both the biodiversity and freshwater
studies have identified them to be of moderately high to high sensitivity (STS 190055,
Part A – C, and SAS 219224 Freshwater assessment);
- No additional habitat is to be disturbed during the operational phase of the project
outside of the demarcated approved footprints (being applied for). Weekly monitoring
and recording of the footprint areas must be done by the Mine's environmental officer
and photographic records kept;
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The footprint areas of the proposed TSF, the reclamation sites and any potential road
upgrades must be minimised to what is absolutely essential and within the designated
and approved footprint boundary;
Vehicles should be restricted to travelling only on designated roadways to limit the
ecological footprint of the construction activities. Additional road construction should be
limited to what is absolutely necessary, and the footprint thereof kept to a minimal. Any
temporary roads should be rehabilitated as soon as they are no longer in use to prevent
effects of habitat fragmentation;
All construction related waste and material is to be disposed of at a registered waste
facility and no waste or construction rubble is to be dumped in the surrounding natural
habitats – especially with watercourses as the sediment loads to the systems will result
in downstream impact;
Cut vegetation from site clearing to be removed immediately and not allowed to
accumulate within watercourses:

Vegetation cuttings/debris from site clearing activities must be carefully
collected and disposed of at a separate waste facility and not be allowed to enter
the watercourses, as high vegetation loads can impair the water quality during
the low flow season;

Decomposing vegetation reduces the oxygen levels in the water which could
impact on downstream aquatic communities.
If any spills occur, they should be immediately cleaned up to avoid soil contamination
that can hinder floral rehabilitation later down the line. Spill kits should be kept on site
within workshops. In the event of a breakdown, maintenance of vehicles must take
place with care, and the recollection of spillage should be practised preventing the
ingress of hydrocarbons into the topsoil. It should be ensured that no spills leak into the
Watercourse Habitat;
Seepage from TSFs should be monitored regularly to prevent contamination and
associated degradation of adjacent habitat or watercourses; and
The footprint and daily reclamation operations must be strictly monitored to ensure that
edge effects from the operational facilities do not affect the surrounding floral habitat.

Alien Vegetation
- Edge effects of all construction activities, such as erosion and alien plant species
proliferation, which may affect adjacent grasslands and Wetlands, need to be strictly
managed adjacent to the project footprint areas. Specific mention in this regard is made
of Category 1b and 2 AIP species, in line with the NEMBA Alien and Invasive Species
Regulations (2016);
- An Alien and Invasive Plant Management and Control Plan must be implemented in
order to monitor and control alien floral recruitment:
- Ongoing alien and invasive plant monitoring and clearing/control should take place
throughout all phases of the development, and the project perimeters should be
regularly checked for AIP proliferation and to prevent spread into surrounding natural
areas;
- AIP management for construction-phase and operational-phase activities should be
focused on limiting their spread, e.g. roadsides should be monitored, as they serve as
common corridors along which AIP species are introduced and dispersed, and
disturbed areas should regularly be monitored for AIP recruitment until successfully
rehabilitated.

The Environmental Control Officer (ECO) or Environmental Manager is the
person responsible for the monitoring of the implementation of the AIP
Management Plan during all phases of the AIP control activities and for
reporting on the degree of compliance.

Monitoring of the AIP management must be carried out to determine the
efficiency of the plan, and to determine the costs and the allocation of time and
manpower to such an exercise. The monitoring plan must comprise the
following, but should be refined by a specialist:
•
Initially, monitoring should take place on a monthly basis during the
growing season to determine the extent of infestation.
•
Success of control method to be evaluated with each monitoring
exercise as well as part of an annual assessment.
•
As infestation decreases, monitoring should take place on an
biannual or annual basis at the end of the growing season to
determine the extent of infestation.
•
Photographs must be taken at a fixed point, including species counts,
frequency of AIP occurrence or infestation scores noted to determine
the success of control.
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Alien vegetation that is removed must not be allowed to lay on unprotected ground as
seeds might disperse upon it. All cleared plant material to be disposed of at a licensed
waste facility that comply with legal standards; and
Where the removal of AIPs can form part of a community project such initiatives should
be pursued, given that all efforts are made to ensure no further spread of AIPs.

Floral SCC
- During the surveying and site-preparation phase, all floral SCC that fall within the direct
footprint of the proposed activities must be marked and, where possible, relocated to
suitable habitat surrounding the disturbance footprint. The removal and/or rescue and
relocation should be overseen by a qualified ecologist in association with a suitably
qualified horticulturist. The relevant permits must be applied for from the MTPA prior to
the commencement of the construction phase;
- Permits from the relevant authorities, i.e. MTPA and DALRRD, should be obtained
before removal, cutting or destruction of protected species or floral SCC before
vegetation clearance;
- No collection of floral SCC or medicinal floral species within the site boundary must be
allowed by construction personnel;
- Should any other floral species protected under National Environmental Management:
Biodiversity Act, 2004 (Act 10 of 2004), the National Forest Act (Act 84 of 1998) (NFA)
or the Mpumalanga Nature Conservation Act, 1998 (Act 10 of 1998) (MNCA) be
encountered within the proposed footprint areas, authorisation to relocate such species
must be obtained from the MTPA, DALRRD or the DEA; and
- Edge effect control needs to be implemented to prevent further degradation and
potential loss of floral SCC outside of the proposed project footprint area.
Dust

-

An effective dust management plan must be designed and implemented in order to
mitigate the impact of dust on flora throughout the construction phase:

Dust pollution have been associated with poor photosynthetic functionality in
plants11. There is evidence of dust pollution leading to a reduction in
chlorophyll, including chlorophyll degradation and reduced photosynthetic
activity12;13, resulting from dust deposition on leaf surfaces. Dust deposition
also result in stomata clogging14, which causes a decreased rate of carbon
dioxide exchange, carbon assimilation, transpiration, and therefore decreased
net photosynthesis.

Rehabilitation
- Rehabilitation of natural vegetation should proceed in accordance with a rehabilitation
plan compiled by a suitable specialist. This rehabilitation plan should consider all
phases of the project indicating rehabilitation actions to be undertaken during and once
construction has been completed, ongoing rehabilitation during the operational phase
of the project as well as rehabilitation actions to be undertaken after operations have
ceased;
- The reclamation process should be phased to limit the extent of exposed areas at any
one time and ensure that the time between initial disturbance and completion of
reclamation is as short as possible with rehabilitation occurring concurrently. If any of
the roads will be decommissioned, these should be rehabilitated as soon as they are
no longer in use. For the proposed Fairview TSF, the side slopes should be rehabilitated
to ensure soils are stabilised;
- Any natural areas beyond the direct footprint, that have been affected by the
construction activities, must be rehabilitated using indigenous species;
- As part of an IEM/BAP, floral monitoring should be done annually during operational
activities. Please also refer to the monitoring guidelines below;
- Rehabilitation must be implemented concurrently, and disturbed areas must be
rehabilitated as soon as such areas become available. This will not only reduce the total

11

Sett, R. (2017). Responses in plants exposed to dust pollution. Horticulture International Journal, 1(2), 00010.).
Gunamani T, Gurusamy R, Swamynathan K. Effect of dust pollution on the dermal appendages and anatomy of
leaves in some herbaceous plants. J Swamy Boli Club. 1991;8(3–4):79–85.
13 Naik DP, Ushamani, Somasekhar RK. Reduction in protein and chlorophyll contents in some plant species due
to some stone quarrying activity. Environ Polln Cont J. 2005;8:42–44.
14 Vijaywargiya A, Pandey GP. Effect of cement dust on soybean, Glycine max (L) merr. And Maize, Zea mays
Linn. Inflorescence study. Geobios. 2003;30:209–212.
12
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disturbance footprint but will also reduce the overall rehabilitation effort and costs
associated with it; and
- All soils compacted as a result of construction activities falling outside of the project
area should be ripped and profiled. Special attention should be paid to alien and
invasive control within these areas.
Rehabilitation Phase
Loss of floral habitat, species and SCC
Rehabilitation
- All infrastructure and footprint areas should be rehabilitated in accordance with a
rehabilitation plan compiled by a suitably qualified specialist; and
- All rehabilitated areas should be rehabilitated to a point where natural processes will
allow the ecological functioning and biodiversity of the area to be re-instated –
especially within areas where the surrounding landscape has been identified to be of
moderately high to high sensitivity.
Alien Vegetation
- Edge effects such as erosion and AIP proliferation, which may affect adjacent sensitive
habitat, need to be strictly managed adjacent to the footprint areas and as part of the
rehabilitation phase;
- Ongoing alien and invasive vegetation monitoring and clearance should take place
throughout the rehabilitation phase of the project, and the study area and immediate
surrounding area (30m from the perimeters) should be regularly monitored during the
rehabilitation phase for AIP re-establishment to prevent spread into surrounding natural
areas; and
- An AIP Management and Control Plan must be designed and implemented in order to
monitor and control alien floral recruitment in disturbed areas. The alien floral control
plan must be implemented for a period of at least five years post-rehabilitation or until
it is evident that the AIP population is no longer a threat.

Floral Monitoring
A floral monitoring plan, as part of an IEM/BAP, must be designed and implemented
throughout all phases of the proposed project, should it be approved. The following points aim
to guide the design of the monitoring plan, and it must be noted that the monitoring plan must
be continually updated and refined for site-specific requirements:
 Permanent monitoring plots must be established within and surrounding the
rehabilitated areas. These plots must be designed to accurately monitor the following
parameters:
•

Species diversity and species abundance;

•

Recruitment of indigenous species and of alien and invasive species;

•

Alien vs Indigenous plant ratio;

•

Erosion levels and the efficacy of erosion control measures; and

•

Vegetation community structure including species composition and diversity which
should be compared to a suitable reference site and work towards the post-closure
objective.

 Monitoring of all the natural areas should continue throughout the reclamation and
operational phase to ensure these systems are not adversely affected by associated
activities;
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 Monitoring of rehabilitation trials in light of the above parameters must also take place
throughout all phases of the proposed project;
 The rehabilitation plan must be continuously updated in accordance with the
monitoring results in order to ensure that optimal rehabilitation measures are
employed;
 Results of the monitoring activities must be taken into account during all phases of the
proposed project and action must be taken to mitigate impacts as soon as negative
effects from reclamation activities become apparent; and
 The method of monitoring must be designed to be well-founded and repeatable in order
to ensure consistent results.

6

CONCLUSION

Scientific Terrestrial Services (STS) was appointed to conduct a biodiversity assessment for
the proposed Fairview TSF and historic dump reclamation project near Barberton,
Mpumalanga Province.
The study area is associated with habitat ranging from a low to a high sensitivity. This
sensitivity can be directly linked to the level of disturbance and surrounding anthropogenic
activities. Within the areas of increased sensitivity, more floral SCC were recorded, and
generally more diverse floral communities were present. Sensitivities were thus related to the
integrity of the habitat as well as the SCC associated with it. The study area comprised several
broad habitat units described in this report as the Montane Grassland Habitat Unit, Intact
Woody Communities, Watercourse Vegetation, Secondary Bushveld Habitat and Heavily
Modified Habitat.
The proposed project comprises the following two main components: 1) Proposed new TSF
(the Fairview TSF); and 2) Proposed reclamation of historic dumps, including upgrades to
access roads. The activities associated with the construction of the Fairview TSF will have a
limited impact on floral communities within the area. The anticipated impacts (direct and
indirect) on floral species associated with the proposed Fairview TSF are considered to vary
between a very low to medium-high significance during all phases of the project prior to
mitigation taking place. With mitigation fully implemented, the impacts can be reduced to low
and very low significance impacts. Expected impacts will originate from unmanaged edge
effects.
The anticipated impacts on floral species associated with the proposed reclamation of historic
dumps and associated road upgrades are considered to vary between a high (construction
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and operational phases) to very low significance during all phases of the project prior to
mitigation taking place. With mitigation fully implemented, the impacts can be reduced to
medium-low and very low significance impacts. It is thus deemed essential that cogently
developed, documented and managed mitigation measures be incorporated into the Mine's
EMP.
The upper deck of the study area falls within the BNR, the vulnerable Barberton Montane
Grassland and the Barberton Montane Grassland Centre of Endemism. The floral
communities within the grasslands are thus considered of increased sensitivity and it is
recommended that all natural and intact areas be excluded from the proposed reclamation
project as far as is possible; i.e. footprint to be kept to already disturbed areas (i.e. historic
dumps). Given the sensitivity of the surrounding habitat, rehabilitation of impacted areas to an
ecologically functioning state post-reclamation is recommended, so to be able to integrate
these areas back into the BNR which will thus be formally protected. This will not only allow
the mine to contribute positively towards the biodiversity targets of the nature reserve in the
long-term but will result in a net gain of biodiversity for the area. In the event that the proposed
activities result in significant15 residual16 impacts to areas of moderately high to high sensitivity,
due to poorly implemented mitigation measures or a lack of effective rehabilitation, a
biodiversity offset investigation process should be initiated.
The objective of this study was to provide sufficient information on the floral ecology of the
area, together with other studies on the physical and socio-cultural environment, in order for
the Environmental Assessment Practitioner (EAP) and the relevant authorities to apply the
principles of IEM and the concept of sustainable development. The needs for conservation as
well as the risks to other spheres of the physical and socio-cultural environment need to be
compared and considered along with the need to ensure economic development of the
country. It is the opinion of the ecologists that this study provides the relevant information
required in order to implement IEM and to ensure that the best long-term use of the ecological
resources in the study area will be made in support of the principle of sustainable
development.

15

Significant impact: An impact that may have a notable effect on one or more aspects of the environment or
may result in non-compliance with accepted environmental quality standards, thresholds or targets (DEA et. Al,
2017).
16 Residual impacts: Impacts that remain after the proponent has made all reasonable and practicable changes
to the location, siting, scale, layout, technology and design of the proposed development, in consultation with the
environmental assessment practitioner and specialists (including a biodiversity specialist), in order to avoid,
minimize, and/or rehabilitate negative impacts on, amongst others, biodiversity. That is, after consideration has
been given to the first three measures in the mitigation sequence (DEA et. Al, 2017).
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APPENDIX A: Floral Method of Assessment
Floral Species of Conservational Concern Assessment
Prior to the field visit, a record of floral SCC and their habitat requirements was acquired from the
Mpumalanga Tourism and Parks Agency (MTPA) for the Quarter Degree Square in which the study
area is situated, as well as relevant regional, provincial and national lists. Throughout the floral
assessment, special attention was paid to the identification of any of these SCC as well as the
identification of suitable habitat that could potentially support these species.
The Probability of Occurrence (POC) for each floral SCC was determined using the following
calculations wherein the distribution range for the species, specific habitat requirements and level of
habitat disturbance were considered. The accuracy of the calculation is based on the available
knowledge about the species in question, with many of the species lacking in-depth habitat research.
Each factor contributes an equal value to the calculation.
Distribution
Outside of known
distribution range
Site score
EVC 1 score

0

Inside known
distribution range
1

2
Habitat availability

3

4

No habitat available
Site score
EVC 1 score

0
0

Site score
EVC 1 score

5

5
Habitat available

1

2
3
Habitat disturbance
Very low
Low
Moderate
4

3

2

4

5

High

Very high

1

0

[Distribution + Habitat availability + Habitat disturbance] / 15 x 100 = POC%

Floral Habitat Sensitivity
The floral habitat sensitivity of each habitat unit was determined by calculating the mean of five different
parameters which influence floral communities and provide an indication of the overall floristic ecological
integrity, importance and sensitivity of the habitat unit. Each of the following parameters are rated on a
scale of 1 to 5 (1 = lowest and 5 = highest):






Floral SCC: The confirmed presence or potential for floral SCC or any other significant species,
such as endemics, to occur within the habitat unit;
Unique Landscapes: The presence of unique landscapes or the presence of an ecologically
intact habitat unit in a transformed region;
Conservation Status: The conservation status of the ecosystem or vegetation type in which
the habitat unit is situated based on local, regional and national databases;
Floral Diversity: The recorded floral diversity compared to a suitable reference condition such
as surrounding natural areas or available floristic databases; and
Habitat Integrity: The degree to which the habitat unit is transformed based on observed
disturbances which may affect habitat integrity.

Each of these values contribute equally to the mean score, which determines the floral habitat sensitivity
class in which each habitat unit falls. A conservation and land-use objective is also assigned to each
sensitivity class which aims to guide the responsible and sustainable utilization of the habitat unit in
question. In order to present the results use is made of spider diagrams to depict the significance of
each aspect of floral ecology for each vegetation type. The different classes and land-use objectives
are presented in the table below:
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Table A1: Floral habitat sensitivity rankings and associated land-use objectives.
Score

Rating significance

1.0 < 1.5

Low

≥1.5 <2.5

Moderately low

≥2.5 <3.5

Intermediate

≥3.5<4.5

Moderately high

≥4.5 ≤ 5.0

High

Conservation objective
Optimise development potential.
Optimise development potential while improving biodiversity
integrity of surrounding natural habitat and managing edge
effects.
Preserve and enhance biodiversity of the habitat unit and
surrounds while optimising development potential.
Preserve and enhance the biodiversity of the habitat unit, limit
development and disturbance.
Preserve and enhance the biodiversity of the habitat unit, nogo alternative must be considered.
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APPENDIX B: Floral SCC
Floral Species of Conservation Concern (SCC) that were assessed for the study area are listed within
the tables below. Species data obtained from Mpumalanga Tourism and Parks Agency (MTPA) with
information on species ecology and distribution obtained from the Red List of South African Plants
(http://redlist.sanbi.org/index.php).
Table B1: Red Listed plant species for the study area and surrounding areas, including the QDS
2531CA, but specifically referring to farms located within 5 – 10 km of the site.
Scientific Name

ECOLOGY & DISTRIBUTION / RANGE

Berkheya nivea

Major System: Terrestrial
Have been recorded at Transvaal, Cerro de Pasco Mine,
near Barberton.

NATIONAL
RED LIST
STATUS

MTPA
STATUS

ENDEMIC

POC
(%)

Rare

Rare

FSA

40

LC

Rare

SA

??

CR

CR

SA

50

VU

VU

SA

33

Rare

Rare

FSA

100

VU

VU

FSA

100

LC

Muthi

Not

60

VU

VU

SA

33

Farms within 5km - 10 km of the study area

Gymnosporia sp. nov.
(serpentines)
Fig Tree Creek Altitude 650
Range: Barberton.
Major habitats: Kaalrug Mountain Bushveld.
Description: Rocky slopes at about 650 m.
East of Barberton, Just east of Sheba Mine, West of Fig
Range: A serpentine endemic from the Barberton
region, known from three locations with a potential threat
of mining.
Sclerochiton triacanthus
Description: Open bushveld, in shallow, serpentine
soils on shale outcrops and rocky slopes but not in
dense, closed woodland, 900-1200 m.
2531CC Barberton, Mount Sheba
Range: Barberton Mountains.
Description: Rocky sourveld grassland, 1065-1465 m.
This is one of the smallest Helichrysums and may be
overlooked, however it is restricted to a very small area
Helichrysum calocephalum
(EOO 225 km²) and is unlikely to occur in many more
sites. There is no evidence of current declines. It is
legally protected from establishment of more plantations
within its range and is thus unlikely to decline in the near
future.
Barberton Dist.; Noordkaap near Barberton.
Major habitats: Barberton Montane Grassland,
Legogote Sour Bushveld.
Description: Montane grassland, rocky places near
Eulophia chlorantha (now
mountain summits.
Orthochilus chloranthus)
A range-restricted species (EOO 217 km²), known from
six locations and declining due to habitat loss to mining,
timber plantations and competition from alien invasive
plants.
Camelot 320 JU
Range: Widespread across the drier areas of southern
Africa, from southern Angola to South Africa, where it is
Schizobasis intricata (Now
absent from the KwaZulu-Natal Midlands and
Drimia intricata)
Drakensberg, as well as Lesotho. In eastern Africa it
extends as far north as Ethiopia
Description: Rocky places in seasonally dry areas.
Claremont Vale 312 JU
Major Habitats: Barberton Serpentine Sourveld,
Granite Lowveld, Malelane Mountain Bushveld
Protea curvata
One known location (AOO 12 km²) is potentially
threatened by inappropriate fire management,
afforestation and invasive alien species.
Holothrix culveri
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Clarendon Vale 308 JU
Gymnosporia sp. nov.
(serpentines)

Macledium zeyheri subsp.
thyriflorum

Protea curvata
Covington 345 JU
Nervilia kotschyi var.
purpurata
Crystal Stream 323 JU

Drimia delagoensis (was
Urginea delagoensis)

A range-restricted (EOO 355 km²) habitat specialist
known from four locations and potentially threatened by
habitat loss to mining and competition from alien
invasive plants.
Major habitats: Barberton Serpentine Sourveld,
Legogote Sour Bushveld.
Description: Serpentine outcrops in montane
grassland and dry woodland.
Major Habitats: Barberton Serpentine Sourveld,
Granite Lowveld, Malelane Mountain Bushveld.
One known location (AOO 12 km²) is potentially
threatened by inappropriate fire management,
afforestation and invasive alien species.
Very rare. Found in grassland and savanna, from 1200
– 1500 m. Flowers in November.
Description: Perennial bulbous herb, up to 1.2 m, with
overlapping reddish scales on the bulb. Leaves
appearing after flowering. Inflorescence an erect
terminal raceme (Sep – Feb). Flowers whitish to purplebrown, subtended by whitish bracts with a small spur
near the base.
Major Habitat: In grassland, often among rocks.

-

LC

Rare

SA

??

VU

VU

FSA

53

VU

VU

SA

33

LC

Rare

NOT

40

LC

Medicinal

NOT

60

VU

SA

VU

VU

SA

33

LC

Rare

SA

73

Declining

Declining

NOT

73

Declining

Declining

NOT

53

VU

VU

SA

33

Suitable habitat in the rocky outcrops of the
Montane Grasslands.

Dixie 311 JU
Gladiolus appendiculatus
(Barberton form)

Protea curvata

Major Habitat: Grassland
Likely occurring in the Montane Grasslands
Major Habitats: Barberton Serpentine Sourveld,
Granite Lowveld, Malelane Mountain Bushveld.
One known location (AOO 12 km²) is potentially
threatened by inappropriate fire management,
afforestation and invasive alien species.

80

-

Eureka 294 JU
Cyrtanthus thorncroftii
Flamboyant 560 JU

Acridocarpus natalitius var.
natalitius

Major System: Terrestrial
Habitat: Shrub or small tree; may scramble into forest
canopy. Found in ironwood dry forest, riverine fringe
forest, scarp forest, sand forest and swamp forest. Also,
at forest margins and clearings or on rocky outcrops and
wooded hillsides.
Leaves are alternate, simple, shiny dark green and
leathery, with prominent midrib and net veins on the
undersurface.
Flowering time: Sep – May to year-round
Suitable habitat available in the Kloof Thicket
vegetation
Description: Occupies various habitats including sand
dunes, bushveld, thornveld and montane grasslands.
The plants normally grow in savanna grassland,
bushland and wooded grassland, and have also been
recorded from marshy coastal grassland and montane
grassland.
Declines in wild subpopulations have been observed as
a result of harvesting for the medicinal trade. It is
common in muthi markets and suspect an overall,
continuing decline. It is still too common to list as NT.
Major Habitats: Barberton Serpentine Sourveld,
Granite Lowveld, Malelane Mountain Bushveld.

-

Eulophia speciosa

Protea curvata

71

STS 190055: Part B - Floral Assessment

Sclerochiton triacanthus

November 2019

One known location (AOO 12 km²) is potentially
threatened by inappropriate fire management,
afforestation and invasive alien species.
Range: A serpentine endemic from the Barberton
region, known from three locations with a potential
threat of mining.
Description: Open bushveld, in shallow, serpentine
soils on shale outcrops and rocky slopes but not in
dense, closed woodland, 900-1200 m.

VU

VU

SA

33

VU

VU

SA

33

LC

Rare

SA

73

Rare

Rare

FSA

60

Rare

Rare

FSA

60

LC

Muthi

NOT

60

VU

SA

LC

Medicinal

NOT

Rare

Rare

SA

Handsup 305 JU
Protea curvata

Major Habitats: Barberton Serpentine Sourveld,
Granite Lowveld, Malelane Mountain Bushveld.
One known location (AOO 12 km²) is potentially
threatened by inappropriate fire management,
afforestation and invasive alien species.

Italian Farm 287 JU
Cyrtanthus thorncroftii

Thorncroftia longiflora

Major System: Terrestrial
Major habitats: Grassland.
Description: Rocky hillsides, in pockets of humus on
rock slabs, 1200 m.

-

Suitable habitat in the rocky outcrops of the
Montane Grasslands.

Italian Farm A 288 JU

Thorncroftia longiflora

Major habitats: Grassland.
Description: Rocky hillsides, in pockets of humus on
rock slabs, 1200 m.

-

Suitable habitat in the rocky outcrops of the
Montane Grasslands.

Kameelspoort 563 JU

Schizobasis intricata (Now
Drimia intricata)

Range: Widespread across the drier areas of southern
Africa, from southern Angola to South Africa, where it is
absent from the KwaZulu-Natal Midlands and
Drakensberg, as well as Lesotho. In eastern Africa it
extends as far north as Ethiopia
Description: Rocky places in seasonally dry areas.

Suitable habitat available in the Mountain
Bushveld and Montane Grasslands where rocky
habitat is more prominent
Opsaal, 25°40'04.476"S — 31°02'48.588"E, 716 m, (–CA),
Ridges of ultramafic intrusions in bushveld. A localized
Senegalia lotteri
habitat specialist known from one location and
potentially threatened by habitat loss to mining.
Riverside 245 JU
Bulbous perennial herb, c.60 cm high, growing in
clumps with bulbs usually half exposed above ground.
Leaves c. 5, present at flowering time, linear, fleshy, c.6
mm wide. flowering stem erect. Raceme c.30 cm long,
relatively lax, c. 60-flowered; bracts c.2 mm long.
Pedicels 3–4 mm long, spreading to erect. Perianth
Drimia delagoensis (was
segments spreading, c.4 mm long, greenish white.
Urginea delagoensis)
Capsule broadly fusiform with blunt ends, 9 × 4 mm.
Description: On rocky outcrops and in Acacia
bushveld.

-

-

Ledebouria cremnophila

40

60

Suitable habitat in the rocky outcrops of the
Montane Grasslands.

Description: Grows in humus-filled cracks on high,
shady, south-facing cliffs of quartzite rocks.
Solitary bulbous plant, with medium-sized bulbs, 28 ×
60 mm, which are usually partly or completely exposed
because of the shallow soil and rocky nature of its
habitat. The bulbs are covered with dark brown,
persistent bulb scales. The somewhat fleshy, broadly
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triangular, deciduous leaves are mostly mid- to darkish
green, with many darker greenish brown spots, whereas
the undersurface tends to be infused with reddish
colouration towards the base.
One inflorescence (seldom more), is produced early in
spring (August to September in South Africa) The
inflorescence is unbranched, erect at first, becoming
flaccid before the flowers open. The immature
inflorescence is characterized by having long floral
bracts that extend beyond the buds, to create a
distinctive feathery coma. This character is not readily
seen elsewhere in the genus and is, therefore,
distinctive of this species.

Macledium zeyheri subsp.
thyriflorum

Ozoroa barbertonensis

Schizobasis intricata (Now
Drimia intricata)

- Suitable habitat in Montane Grassland
A range-restricted (EOO 355 km²) habitat specialist
known from four locations and potentially threatened by
habitat loss to mining and competition from alien
invasive plants.
Major habitats: Barberton Serpentine Sourveld,
Legogote Sour Bushveld.
Description: Serpentine outcrops in montane
grassland and dry woodland.
Known from five locations in a restricted area west of
Barberton (EOO<200 km²). Potentially threatened by
mining.
Major Habitat: Barberton Serpentine Sourveld,
Barberton Montane Grassland, Legogote Sour
Bushveld, Tshokwane-Hlane Basalt Lowveld,
KaNgwane Montane Grassland
Habitat Description: Grassland, on rocky hillsides
between rocks on white-green band of serpentine soil,
1000m.
Range: Widespread across the drier areas of southern
Africa, from southern Angola to South Africa, where it is
absent from the KwaZulu-Natal Midlands and
Drakensberg, as well as Lesotho. In eastern Africa it
extends as far north as Ethiopia
Description: Rocky places in seasonally dry areas.
-

VU

VU

FSA

53

VU

VU

SA

40

LC

Muthi

NOT

60

LC

Rare

NOT

33

Declining

Declining

NOT

73

Declining

Declining

NOT

53

Suitable habitat available in the Mountain
Bushveld and Montane Grasslands where rocky
habitat is more prominent

Staatsgrond
Acampe praemorsa

Acridocarpus natalitius var.
natalitius

Restricted to a few hot and humid localities, but often
locally abundant, usually along streams, near sea 700m.
Flowering time: Nov - March
Habitat: Shrub or small tree; may scramble into forest
canopy. Found in ironwood dry forest, riverine fringe
forest, scarp forest, sand forest and swamp forest. Also,
at forest margins and clearings or on rocky outcrops and
wooded hillsides.
Leaves are alternate, simple, shiny dark green and
leathery, with prominent midrib and net veins on the
undersurface.
Flowering time: Sep – May to year-round
Suitable habitat available in the Kloof Thicket
vegetation
Major habitats: Forest, Savanna.
Description: In hot dry mixed deciduous woodlands at
medium to low altitudes, in riverine vegetation and
miombo woodlands near rivers, on Hyphaene,
Adansonia, Colophospermum, Ficus, Brachystegia,

-

Ansellia africana
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Parinari, Terminalia, Uapaca and Albizia spp., also
sometimes on rocks in shade, rarely in forest 0-2200 m.
Major habitats: Malelane Mountain Bushveld, Scarp
Forest.
Description: Shady woodland, among granite
boulders.

VU

VU

SA

40

Rare

Rare

FSA

60

VU

VU

SA

40

VU

VU

FSA

80

VU

VU

SA

33

Rare

Rare

FSA

60

EN

EN

NOT

80

VU

VU

SA

40

Rare

Rare

FSA

40

LC

Medicinal

NOT

60

T0JU00000000000000000
Gladiolus serpenticola

Ozoroa barbertonensis

Protea comptonii

Protea curvata

Thorncroftia longiflora

Major habitats: Grassland.
Description: Serpentine soils.
Known from five locations in a restricted area west of
Barberton (EOO<200 km²). Potentially threatened by
mining.
Major Habitat: Barberton Serpentine Sourveld,
Barberton Montane Grassland, Legogote Sour
Bushveld, Tshokwane-Hlane Basalt Lowveld,
KaNgwane Montane Grassland
Habitat Description: Grassland, on rocky hillsides
between rocks on white-green band of serpentine soil,
1000m.
Description: Most prominent in Barberton montane
grassland.
Major Habitats: Barberton Serpentine Sourveld,
Granite Lowveld, Malelane Mountain Bushveld.
One known location (AOO 12 km²) is potentially
threatened by inappropriate fire management,
afforestation and invasive alien species.
Major habitats: Grassland.
Description: Rocky hillsides, in pockets of humus on
rock slabs, 1200 m.

-

Warburgia salutaris

Suitable habitat in the rocky outcrops of the
Montane Grasslands.

Description: Variable, including coastal, riverine, dune
and montane forest as well as open woodland and
thickets.
This is an evergreen, slender tree that grows from 5 to
10 m tall. The dark green, glossy leaves are paler green
below with entire margins. They are simple, alternately
arranged, elliptic to lanceolate. The midrib is slightly offcentre with a tapering apex and base. The leaves have
a bitter, burning, peppery taste.
The stem is covered by a rich brown bark marked with
corky lenticels that is also bitter and peppery.

-

Available habitat within the Closed Bushveld
vegetation

unk
Streptocarpus fasciatus
Mundt's Concession
Berkheya nivea

Drimia delagoensis (was
Urginea delagoensis)

Major habitats: Malelane Mountain Bushveld, Scarp
Forest.
Description: Shady woodland, among granite
boulders.
Major System: Terrestrial
Bulbous perennial herb, c.60 cm high, growing in
clumps with bulbs usually half exposed above ground.
Leaves c. 5, present at flowering time, linear, fleshy, c.6
mm wide. flowering stem erect. Raceme c.30 cm long,
relatively lax, c. 60-flowered; bracts c.2 mm long.
Pedicels 3–4 mm long, spreading to erect. Perianth
segments spreading, c.4 mm long, greenish white.
Capsule broadly fusiform with blunt ends, 9 × 4 mm.
Habitat: On rocky outcrops and in Acacia bushveld.

-

Suitable habitat in the rocky outcrops of the
Montane Grasslands.
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Gymnosporia sp. nov.
(serpentines)
Merwilla plumbea (=Scilla
natalensis)

Description: Montane mistbelt and Ngongoni
grassland, rocky areas on steep, well drained slopes.
300-2500 m.

-

Ozoroa barbertonensis

LC

Rare

SA

??

NT

NT

FSA

100

VU

VU

SA

40

Recorded within the Montane Grassland and the
Kloof Thicket

Known from five locations in a restricted area west
of Barberton (EOO<200 km²). Potentially
threatened by mining.
Major Habitat: Barberton Serpentine Sourveld,
Barberton Montane Grassland, Legogote Sour
Bushveld, Tshokwane-Hlane Basalt Lowveld,
KaNgwane Montane Grassland
Habitat Description: Grassland, on rocky hillsides
between rocks on white-green band of serpentine
soil, 1000m.

Major Habitats: Barberton Serpentine Sourveld,
Granite Lowveld, Malelane Mountain Bushveld.
Protea curvata
One known location (AOO 12 km²) is potentially
VU
VU
SA
33
threatened by inappropriate fire management,
afforestation and invasive alien species.
Ridges of ultramafic intrusions in bushveld. A localized
Senegalia lotteri
habitat specialist known from one location and
VU
SA
40
potentially threatened by habitat loss to mining.
CR= Critically Endangered, DD= Data Deficient - Insufficient Information, EN= Endangered, EW = Extinct in the Wild, FSA = Flora of
Southern Africa region; NT = Near Threatened, VU= Vulnerable, P= Protected, POC = Probability of Occurrence

Table B2: Red Listed plant species for the study area and surrounding areas, including the QDS
2531CA, but specifically referring to farms located within 10 - 20 km of the site.
Scientific Name

ECOLOGY & DISTRIBUTION / RANGE

NATIONAL
RED LIST
STATUS

MTPA
STATUS

ENDEMIC

POC
(%)

Farms within 10km - 20 km of the study area
Hillsowen 249 JU

Encephalartos cupidus

Range: Extinct throughout most of the range in
Limpopo and Mpumalanga, presently restricted to a
small area in northern Mpumalanga.
Habitat: Grassland, on steep, rocky slopes or cliffs and
sometimes near seepage areas bordering forests.
Threats: This species has suffered greatly as a result
of over-collecting for ornamental and medicinal
purpose. Due to few number of plants in the wild,
reproductive failure is quite possible in the future.
Droughts and fires also high mortality amongst the
seedlings.

CR

CR

SA

0

Lovedale 277 JU
Cyrtanthus thorncroftii
Rensberg 273 JU

Major System: Terrestrial

LC

Rare

SA

73

VU

FSA

NT

NT

Eumorphia swaziensis

It is a low growing shrub with daisy-like flowers and
arching stems and a spreading habit, up to 600mm
high and 500mm wide. It forms a dense mat, often
rooting as it spreads and is an ideal groundcover.

-

60

Suitable habitat within the Montane Grassland

Uitkyk 236 JU

Curtisia dentata

The assegai grows in most of the forests in southern
Africa and Swaziland, from sea level to 1 800 m. In the
forest it is usually found in climax forest and grows into
a tall tree with a clean, unbuttressed bole. It also grows
on grassy mountain slopes and in coastal scrub forest
where it is a small bushy tree.
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The bark is smooth and grey or cinnamon-coloured in
young specimens, but it becomes rough, dark brown to
black and deeply square-fissured with age.
The leaves are simple, 25-100 x 19-76 mm, eggshaped with pointed tips and coarsely toothed edges,
and are arranged in opposite pairs. The leaf's upper
surface is smooth and dark glossy green whereas the
undersurface is grey-green with conspicuous veins.
The flowers are inconspicuous, not very attractive nor
are they scented. They are small, drab cream- or fawncoloured and velvety and appear in much-branched
sprays at the ends of twigs in spring-summer (Oct.Mar.).
- Suitable habitat available in the Kloof Thickets
Range: Lydenburg, only known from type.

DD

DD

SA

0

Description: Steep slopes in grasslands.

VU
VU
SA
Suitable habitat within the Montane Grasslands
CR= Critically Endangered, DD= Data Deficient - Insufficient Information, EN= Endangered, EW = Extinct in the Wild, NT = Near
Threatened, VU= Vulnerable, P= Protected, POC = Probability of Occurrence
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-

Table B3: Red Listed plant species for the study area and surrounding areas, including the QDS
2531CA, but specifically referring to farms located within 20 - 30 km of the site.
Scientific Name

ECOLOGY & DISTRIBUTION / RANGE

NATIONAL
RED LIST
STATUS

MTPA
STATUS

ENDEMIC

POC
(%)

VU

VU

SA

40

Declining

Declining

NOT

73

VU

SA

VU

VU

Farms within 20km - 30 km of the study area
Katsenberg 208 JU
Streptocarpus fasciatus

Major habitats: Malelane Mountain Bushveld, Scarp
Forest.
Description: Shady woodland, among granite
boulders.

Moederlief 209 JU

Acridocarpus natalitius var.
natalitius

Habitat: Shrub or small tree; may scramble into forest
canopy. Found in ironwood dry forest, riverine fringe
forest, scarp forest, sand forest and swamp forest.
Also, at forest margins and clearings or on rocky
outcrops and wooded hillsides.
Leaves are alternate, simple, shiny dark green and
leathery, with prominent midrib and net veins on the
undersurface.
Flowering time: Sep – May to year-round
Suitable habitat available in the Kloof Thicket
vegetation
Major Habitat: Grassland

-

Gladiolus appendiculatus
(Barberton form)
Streptocarpus fasciatus

Likely occurring in the Montane Grasslands
Major habitats: Malelane Mountain Bushveld, Scarp
Forest.
Description: Shady woodland, among granite
boulders.

80

-

SA

40

Rhenosterkop 195 JU
Drimia robusta (Now Drimia
elata)

Hypoxis hemerocallidea

Perennial bulbous herb, up to 1.2 m, with overlapping
reddish scales on the bulb. Leaves appearing after
flowering. Inflorescence an erect terminal raceme (Sep
– Feb). Flowers whitish to purple-brown, subtended by
whitish bracts with a small spur near the base.
Description: In grassland, often among rocks.
Range: Widespread in the eastern part of Southern
Africa from Eastern Cape to Botswana and
Mozambique.
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Muthi

LC

73

LC

NOT

93
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Habitat Description: Occurs in a wide range of
habitats, including sandy hills on the margins of dune
forests, open rocky grassland, dry, stony, grassy
slopes, mountain slopes and plateaus. Appears to be
drought and fire tolerant.

-

Entire study area is suitable apart from
completely transformed areas

Shandon 194 JU
Major habitats: Legogote Sour Bushveld.
Description: Open woodland and grassland, along
drainage lines and wetlands, 600-1100 m.
South African Prudential Citrus Estates 131 JU
Description: Wooded and relatively mesic places,
such as the moister bushveld areas, coastal bush and
wooded mountain kloofs.
Dioscorea sylvatica
Aloe simii

-

Hypoxis hemerocallidea

CR

CR

SA

40

VU

VU

NOT

80

LC

LC

NOT

93

Suitable habitat within the Kloof Thicket
vegetation

Range: Widespread in the eastern part of Southern
Africa from Eastern Cape to Botswana and
Mozambique.
Habitat Description: Occurs in a wide range of
habitats, including sandy hills on the margins of dune
forests, open rocky grassland, dry, stony, grassy
slopes, mountain slopes and plateaus. Appears to be
drought and fire tolerant.
- Entire study area is suitable apart from
completely transformed areas

Weltevrede 210 JU
Habitat: Shrub or small tree; may scramble into forest
canopy. Found in ironwood dry forest, riverine fringe
forest, scarp forest, sand forest and swamp forest.
Also, at forest margins and clearings or on rocky
outcrops and wooded hillsides.
Acridocarpus natalitius var.
Leaves are alternate, simple, shiny dark green and
Declining
Declining
NOT
natalitius
leathery, with prominent midrib and net veins on the
undersurface.
Flowering time: Sep – May to year-round
- Suitable habitat available in the Kloof Thicket
vegetation
CR= Critically Endangered, DD= Data Deficient - Insufficient Information, EN= Endangered, EW = Extinct in the Wild, NT = Near
Threatened, VU= Vulnerable, P= Protected, POC = Probability of Occurrence
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Table B4: Red Listed plant species for the study area and surrounding areas, including the QDS
2531CA, but specifically referring to farms located further than 30 km of the site.
Scientific Name

-

ECOLOGY & DISTRIBUTION / RANGE

NATIONAL
RED LIST
STATUS

MTPA
STATUS

ENDEMIC

POC
(%)

VU

SA

80

Farms located further than 30 km of the study area
Lot A 212 JT
Brachystelma dyeri

Major habitats: Barberton Serpentine Sourveld,
Barberton Montane Grassland. Description:
Serpentine and quartzitic soils

-

VU

Suitable habitat within the Montane Grasslands

Matambule 586 JU
Ridges of ultramafic intrusions in bushveld. A localized
habitat specialist known from one location and
VU
SA
40
potentially threatened by habitat loss to mining.
CR= Critically Endangered, DD= Data Deficient - Insufficient Information, EN= Endangered, EW = Extinct in the Wild, NT = Near
Threatened, VU= Vulnerable, P= Protected, POC = Probability of Occurrence.
Senegalia lotterii
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APPENDIX C: Floral Species List
Table C1: Dominant woody plant species encountered in the study area during the field assessment.
Alien species are indicated with an asterisk (*).
Species Name
*Chromolaena odorata
*Datura stramonium
*Eucalyptus stands
*Flaveria bidentis
*Jacaranda mimosifolia
*Lantana camara
*Melia azedarach
*Psidium guajava
*Pyracantha angustifolia
*Ricinus communis
*Senna didymobotrya
*Solanum elaeagnifolium
*Solanum mauritianum
*Solanum sisymbriifolium
*Tecoma stans
Agelanthus natalitius
Albizia versicolor
Asparagus buchananii
Asparagus laricinus
Asparagus sp
Barleria elegans
Bauhinia galpinii
Berchemia zeyheri
Brachylaena transvaalensis
Capparis tomentosa
Carissa bispinosa subsp. zambesiensis
Celtis africana
Cephalanthus natalensis
Chascanum latifolium
Clutia sp.
Combretum apiculatum
Combretum erythrophyllum
Combretum hereroense
Combretum kraussii
Combretum molle
Combretum zeyheri
Cussonia natalensis
Cussonia spicata
Cyathea dregei
Cyphostemma woodii
Dalbergia armata
Dichrostachys cinerea
Diospyros dichrophylla
Dombeya rotundofolia
Dovyalis caffra
Dovyalis rhamnoides
Dovyalis zeyheri
Ehretia rigida
Ehretia sp
Ekebergia capensis
Elephantorrhiza elephantina

Montane Closed Mountain
Grassland Bushveld Bushveld

X
X
X
X

X
X

X

Kloof
Secondary Heavily
Watercourse
Thicket
Bushveld Modified
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

X
X
X

X
X
X
X

X
X
X

X

X

X
X

X

X
X

X
X

X
X
X
X

X

X
X

X
X

X

X
X
X

X
X

X
X
X
X
X
X

X
X

X

X
X

X

X
X
X

X
X

X

X
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Species Name
Englerophytum magalismontanum
Erythroxylum delagoense
Euclea crispa
Euclea divinorum
Euclea natalensis subsp. natalensis
Faurea rochetiana (MNCA)
Faurea saligna (MNCA)
Ficus burkei
Ficus ingens
Ficus sur
Ficus sycomorus
Grewia flavescens
Grewia monticola
Grewia occidentalis
Grewia vernicosa
Gymnanthemum amygdalinum (Vernonia)
Gymnosporia buxifolia
Gymnosporia glaucophylla
Gymnosporia senegalensis
Halleria lucida
Harpephyllum caffrum
Helinus integrifolius (liane)
Hippobromus pauciflorus
Jamesbrittenia grandiflora
Jatropha spicata
Kirkia wilmsii
Lannea discolor
Lannea edulis var. edulis
Lasiosiphon caffer (gnidia)
Leonotis sp.
Lippia javanica
Maerua angolensis
Maerua rosmarinoides
Olea europaea subsp. africana (MNCA)
Osteospermum moniliferum
Pappea capensis
Pavetta edentula
Pavetta gardeniifolia
Pavetta lanceolata
Peltophorum africanum
Podocarpus latifolius (NFA)
Protea caffra subsp. caffra (MNCA)
Psychotria capensis
Pterocarpus angolensis (NFA)
Rhoicissus tomentosa
Rhoicissus tridentata
Rotheca myricoides
Sclerocarya birrea subsp. caffra (NFA)
Searsia chirindensis
Searsia dentata
Searsia pyroides
Searsia rogersii
Senecio microglossus
Senegalia ataxacantha
Senegalia caffra
Senegalia nigrescens
Senegalia schweinfurthii

November 2019

Montane Closed Mountain
Grassland Bushveld Bushveld
X
X
X
X
X
X
X
X
X

X

Kloof
Secondary Heavily
Watercourse
Thicket
Bushveld Modified

X

X

X
X
X

X
X
X
X
X

X
X

X

X
X
X
X
X
X

X

X
X
X

X
X
X
X
X
X

X
X

X
X
X
X
X

X
X
X

X

X
X
X
X
X
X
X

X
X
X
X

X
X
X

X

X
X

X
X

X
X

X

X
X
X

X

X
X
X

X
X
X

X

X

X

X

X

X

X
X
X
X

X

X

X

X

X

X
X

X
X
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Species Name
Sida cordifolia (soft shrub)
Solanum panduriforme
Steganotaenia araliacea
Strychnos sp
Suregada africana
Tetraselago natalensis
Trema orientalis
Triumfetta welwitschii
Vachellia karroo
Vachellia natalitia
Vachellia nilotica subsp. kraussiana
Vachellia sieberiana
Vachellia tortilis
Vangueria infausta
Zanthoxylum capense
Ziziphus mucronata

November 2019

Montane Closed Mountain
Grassland Bushveld Bushveld

Kloof
Secondary Heavily
Watercourse
Thicket
Bushveld Modified
X
X
X

X
X
X
X
X
X
X
X
X
X

X

X

X
X

X

X
X

X
X
X

X

X

X

X

Table C2: Dominant forb species encountered in the study area during the field assessment that.
Alien species are indicated with an asterisk (*).
Species Name
#Senecio rhyncholaenus
*Argemone ochroleuca subsp. ochroleuca
*Aristolochia elegans
*Bidens pilosa
*Conyza bonariensis
*Ipomoea purpurea
*Nephrolepis sp.
*Plantago major
*Tagetes minuta
*Verbena
*Verbena rigida
Acalypha peduncularis
Acalypha villicaulis
Afroaster lydenburgensis
Albuca virens
Aristea sp.
Asclepias adscendens
Asclepias stellifera
Barleria ovata
Berkheya echinacea
Berkheya insignis
Berkheya radula
Chlorophytum cooperi
Chlorophytum sp.
Crossandra fruticulosa
Cucumis zeyheri
Cuphostemma sp.
Cycnium adonense
Dimorphotheca jucunda
Dipcadi marlothii
Dipcadi sp.
Eriosema salignum
Felicia muricata
Gerbera ambigua
Gerbera jamesonii

Montane Closed Mountain
Grassland Bushveld Bushveld
X

Kloof
Secondary Heavily
Watercourse
Thicket
Bushveld Modified
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X
X

X

X
X

X
X
X
X
X
X
X

X
X

X
X

X

X
X

X

X
X
X
X
X
X
X
X
X
X

X

X
X

X
X

X
X
X
X
X
X
X

X
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Species Name
Gerbera piloselloides
Graderia scabra
Haplocarpha scaposa
Helichrysum acutatum
Helichrysum calocephalum (RDL)
Helichrysum nudifolium var. oxyphyllum
Hermannia depressa
Hibiscus trionum
Hilliardiella hirsuta
Hilliardiella oligocephala
Hypoxis galpinii
Hypoxis obtusa (iridifolia)
Hypoxis rigidula
Ipomoea ommaneyi
Ipomoea papilio
Kohautia amatymbica
Lasiosiphon caffra
Lasiosiphon kraussianus
Ledebouria asperifolia
Ledebouria sp. (rocky grassland)
Ledebouria sp. (narrow leaves)
Ledebouris revoluta
Lippia javanica
Macledium zeyheri
Melhania prostrata
Merwilla plumbea (RDL & MNCA)
Ocimum obovatum
Orthochilus chloranthus (RDL)
Pearsonia sessilifolia
Pelargonium luridum
Polygala amatymbica
Polygala hottentotta
Priva flabelliformis
Pseudopegolettia tenella (vernonia)
Raphionacme galpinii
Raphionacme hirsuta
Raphionacme procumbens
Rhynchosia angulosa
Rhynchosia monophylla
Rhynchosia woodii
Rotheca hirsuta
Ruellia patula
Sansevieria hyacinthoides
Scadoxus multiflorus subsp. multiflorus
(MNCA)
Senecio oxyriifolius
Senecio venosus
Smilax anceps
Stachys natalensis
Stylochaeton natalensis
Syncolostemon modestus (Hemyzigia)
Thesium costatum
Vigna vexillata
Viscum rotundifolium
Wahlenbergia sp.
Xysmalobium undulatum
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Montane Closed Mountain
Grassland Bushveld Bushveld
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Kloof
Secondary Heavily
Watercourse
Thicket
Bushveld Modified
X

X

X
X
X

X
X
X
X

X

X
X
X
X

X

X

X
X

X
X
X
X
X
X
X

X

X

X
X
X
X
X
X
X
X

X

X

X

X

X
X

X

X

X

X

X
X
X

X
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Table C3: Dominant succulent plant species encountered in the study area during the field
assessment. Alien species are indicated with an asterisk (*).
Species Name
#Plectranthus verticillatus
*Agave sp
*Cereus jamacaru
*Opuntia sp.
Aloe sp.
Aloe arborescens
Aloe chortolirioides
Aloe greatheadii var. davyana
Aloe marlothii
Aloe parvibracteata
Aloe subspicata
Euphorbia ingens
Kalanchoe rotundifolia

Montane
Grassland

Closed
Bushveld

Mountain
Bushveld
X

Kloof
Thicket

Watercourse

Secondary
Bushveld

Heavily
Modified

X

X

X
X
X

X

X

X
X
X
X
X

X

X
X

X
X

X

Table C4: Dominant graminoid species encountered in the study area during the field assessment.
Alien species are indicated with an asterisk (*).
Species Name
*Arundo donax
*Pennisetum setaceum
Alloteropsis semialata subsp. eckloniana (d)
Andropogon eucomis
Brachiaria serrata
Cymbopogon nardus
Cymbopogon pospischilii
Cynodon dactyon
Cyperus sphaerocephalus
Eragrostis capensis
Eragrostis lehmanniana
Eragrostis racemosa
Eragrostis rigidior
Heteropogon contortus
Hyperthelia
Imperata cylindrica
Melinis nerviglumis
Melinis repens
Panicum ecklonii
Panicum maximum
Pogonarthria squarrosa
Setaria megaphylla
Sorghum bicolor subsp. arundinaceum
Sporobolus nitens
Sporobolus pyramidalis
Themeda triandra
Urochloa panicoides

Montane
Grassland

Bushveld

Kloof Thicket
(including
episodic DL)

Nonperennial
Watercourse
Vegetation
X

Heavily
Modified

X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

X

X
X
X
X
X

X

X

X

X
X
X
X
X

X
X
X
X
X
X
X

X
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X

X

X
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