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EXECUTIVE SUMMARY
EnviRoss CC was requested to undertake an ecological survey, encompassing a surface water ecosystems
ecological and delineation survey and a faunal and floral ecological and impact assessment for the
proposed Kimberley Ekapa Mining Joint Venture (KEMJV) 2.8 km slimes pipeline development, near
Kimberley in the Northern Cape Province. Two potential pipeline alignment alternatives were proposed,
which included a 150 m survey corridor for each. The survey included the potential impacts on any RDL
(Red Data Listed) biodiversity and ecologically important habitat units within the area and to propose
mitigation measures in order to manage the impacts to within acceptable limits.

Survey methodology included a comprehensive desktop review, utilising available provincial ecological
data, relevant literature, GIS databases, topographical maps and aerial photography. This was then
supplemented through a ground-truthing phase, where the site was visited during a field survey in June
2017. This allowed for the assessment of the habitat integrity, status of the vegetation units and wetlands
that were identified during the desktop review.

Habitat features:
The proposed development area falls within an active diamond mining operation and therefore largescale
habitat transformation was generally observed throughout the site.

Landscaping and established

infrastructure is typical of both alignment alternative survey corridors. A large waterbody, together with
peripheral wetland habitat is associated with the southern alternative alignment.

Floral features:
The site falls within the Kimberly Thornveld vegetation unit, which is regarded as least threatened
conservationally. The main land use within the survey area is active diamond mining. The mining
operations and associated services and infrastructure means that no primary vegetation features remain.
Natural features do exist throughout the survey area, with floral species representation of the vegetation
unit.

No RDL floral species were observed during the field survey and none are expected to occur within either of
the proposed survey corridor areas. The Northern Cape Nature Conservation Act does, however, identify
various species as protected. Consultation with the provincial authorities to gain the necessary permits if
individual floral species are to be destroyed will be necessary. The proposed development will have
iii
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minimal impact to the vegetation as no major excavations are expected to occur. The pipeline is proposed
as an above-ground feature that is supported on concrete plinths of with a small footprint. This is
minimally-invasive and it is thought that permit regulations to apply for destruction of species is rendered
obsolete.

Faunal features:
There are RDL species recorded from the region that includes the proposed development area although
none were observed during the field survey and none are expected to occur within any areas that would be
impacted by the proposed development. The wetland areas are thought to carry the greatest potential for
supporting habitat specialist species. This area, together with a conservation buffer zones, has been
designated as ecologically sensitive features that, together with floral species and vegetation structure
conservation, are thought to be ecologically valuable. Development outside of the areas designated as
ecologically sensitive is not thought to have a significant impact on the conservation of the faunal and floral
biodiversity within the region. The survey corridors for both alignment alternatives do not impact on this
habitat feature, which limits the significance of this impact.

Wetland habitats:
A large waterbody is located near to the southern alignment alternative. This is largely unnatural and is
maintained through input from artificial sources (mostly stormwater runoff or decanting). Peripheral
wetland zones do occur, which are mostly dominated by reedbeds. This unit was delineated and a standard
30 m conservation buffer has been designated to it. This habitat unit provides valuable habitat for fauna
and flora, as well as aquatic biodiversity. The survey corridors for both alignment alternatives do not
impact on this habitat feature, which limits the significance of this impact.

Impact significant ratings:
An analysis of the potential impacts pertaining to the proposed development was undertaken. Following
the proposal of an ecological sensitivity map as well as proposal of various mitigation measures, it can be
seen that no potential impacts of a high rating will remain.

Conclusions & Recommendations:
Following an ecological survey of the overall potential impacts on the floral and faunal biodiversity and
wetland features for the area pertaining to the proposed development of the KEMJV slimes pipeline, the
following salient conclusions were drawn:
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•

The survey area is regarded as being largely transformed due to historical and present land use;

•

No primary vegetation features remain within the scope of the survey area.

Floral species

representative of the vegetation unit do remain;
•

No RDL fauna nor flora were observed within the survey area, or are expected to occur;

•

Surface water ecosystems have been delineated and included, together with a designated
conservation buffer zone, within an ecological sensitivity map;

•

The 150 m wide survey corridors for both proposed alignment alternatives do not impact on
sensitive ecological features;

•

The preferred alternative from an ecological perspective is Alignment 1B (the northern alternative)
as this has no association with the waterbody as well as some woodland habitat. As there are no
significantly high impacts associated with either alternative, alternative 2B would also be
considered viable;

•

Exotic vegetation was observed to be common within the survey area. It is recommended that a
management plan be implemented to control this;

•

It has been shown that the overall significance of the pertinent ecological impacts can be reduced
an overall low (negative) impact if the proposed ecological sensitivity mapping as well as the
proposed mitigation measures are taken into consideration. The proposed development activities
are regarded as a non-invasive and low impact development.

It should be noted that, in order to conserve the faunal species community structures within the region,
habitat destruction should be contained to an absolute minimum. Conserving the habitat units will
ultimately conserve the species communities that inhabit it. This can only be achieved by the efforts of the
contractor during the various processes of the construction phase.
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INTRODUCTION & BACKGROUND

Kimberley Ekapa Mining Joint Venture (“KEMJV”) has proposed the development of a slimes pipeline
measuring approximately 2.8 km. The proposed development site is located within the mining property,
which is located at the eastern outskirts of Kimberley in the Northern Cape Province. The locality of the
proposed development is presented in Figure 2. Two potential alignment alternatives have been presented
within a corridor measuring 150 m. EnviRoss CC was requested to undertake the ecological surveys for the
proposed development area, encompassing a wetland ecological and delineation survey and a faunal and
floral ecological and impact assessment. This was to include the potential impacts on any RDL (Red Data
Listed) biodiversity and ecologically important habitat units within the area. The potential ecological
impacts of both alternatives were to be evaluated and quantified in order to determine which of the two
would pose the least significant overall ecological impacts. Upon completion of the survey, mitigation
measures in order to manage the impacts to within acceptable limits were to be proposed.

Figure 1: Example of an existing pipeline. The proposed pipeline will be based on a similar design – above
ground supported on concrete plinths.
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Figure 2: Locality of the proposed development site.
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ASSUMPTIONS & LIMITATIONS

The conclusions to overall perceived impacts have been based on a desktop survey that was reiterated by
ground-truthing through a field survey of the proposed development area. Even though every effort was
undertaken to identify ecologically sensitive habitats, the presence of RDL and protected species and other
pertinent ecological issues relating to the project, the limited time spent on site (limited to a single field
survey) necessitated certain assumptions regarding the potential presence or absence of species to be
made. These assumptions were largely based on the professional judgement that is supported by similar
field experience within similar areas of the specialist. More accurate species accounts (especially in terms
of specific localities of RDL and protected species) will be possible with long term data. Due to the overall
ecologically transformed nature of the proposed development area, long term and extensive field surveys
are, however, not thought to provide significantly beneficial data.

3.

APPLICABLE LEGISLATION

Legislation pertaining to environmental resources, the use and conservation thereof, is regulated by a
multitude of inter-disciplinary laws. Only the pertinent laws (Acts) are discussed below.

3.1.

Surface water resources

Conservation of wetland habitat units and resources is protected by a myriad of legislature, including the
Constitution of South Africa (Act no 108 of 1996), which states that everyone has a right to an environment
that is not harmful or detrimental to their health and which is sustainable for future generations. Further
to this, South Africa uses environmental-specific legal frameworks based on principles found in the National
Environmental Management Act (NEMA) (Act no 107 of 1998). Section 28 (1) states that any person who
causes 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.

The National Water Act (Act no 36 of 1998), which is the main water regulation statute of South Africa,
defines what is meant as a “water use” as activities that require authorisation. Sections most applicable to
3
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developments impinging upon or within wetland boundaries are section 21(c) impeding or diverting the
flow of water in a watercourse; and 21(i) altering the bed, banks, course or characteristics of a watercourse.
As per definition, this means any change affecting the resource quality within the riparian habitat or 1:100
year flood line, whichever is the greater distance. Subsequent to this, DWA issued a Government Notice
(GN) within the Government Gazette, No 40229 (26 August 2016), in which it is indicated that any
development within a 500 m radius of any wetland must seek authority through a Water User Licence
Application (WULA) and that authority for these activities through a General Authorisation is no longer
applicable. As the development activities are within a 500 m radial regulatory zone of the surrounding
wetlands, authority will have to be sought prior to any development taking place.

Under the Act a water resource includes a watercourse, surface water, estuary, or aquifer. A watercourse is
defined as (inter alia):
•
•
•

a river or spring;
a natural channel in which water flows regularly or intermittently;
a wetland, lake or dam into which, or from which, water flows;

In this context it is important to note that reference to a watercourse includes, where relevant, its bed and
banks (to within the 1:100 year flood line or outer limit of the riparian edge or temporary zones of a
wetland, whichever is the greatest).

Protection of a water resource, as defined in the Act entails:
•
•
•

Maintenance of the quality of the water resource to the extent that the water use may be used in a
sustainable way;
Prevention of degradation of the water resource
The rehabilitation of the water resource.

The designation of regulatory conservation buffer zones is done at the provincial legislative level. Gauteng
Province provides sensitivity rules for various habitat units and also provides the extent of conservation
buffers that are to be designated to those habitat units identified within a particular survey area (GDARD,
2014). These conservation buffer zones will be discussed under the relevant sections (Section 10 –
Sensitivity mapping).

4
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Terrestrial biodiversity

The National Environmental Management Act (NEMA), 1998 (Act 107 of 1998) is the principle legislation
governing Environmental Impact Assessment, under the authority of the National Department of
Environmental Affairs, and is applicable to both water resources and terrestrial habitat units. NEMA makes
provisions for co-operative environmental governance by establishing principles for decision-making on
matters affecting the environment, institutions that will promote co-operative governance and procedures
for co-ordinating environmental functions exercised by organs of the State and to provide for matters
connected therewith. Section 2 of the Act establishes a set of principles, which apply to the activities of all
organs of state that may significantly affect the environment. These include the following:

•
•
•
•

Development must be sustainable;
Pollution must be avoided or minimised and remedied;
Waste must be avoided or minimised, reused or recycled;
Negative impacts must be minimised and positive enhanced; and responsibility for the
environmental health and safety consequences of a policy, project, product or service exists
throughout its entire life cycle.

3.2.1 National Environmental Management Act: Biodiversity Act
The National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004) operates in
conjunction with the National Environmental Management: Protected Areas Act No. 57 of 2003. Both Acts
emerge from the recommendations of the White Paper on the Conservation and Sustainable Use of South
Africa's Biodiversity (1998) and were originally conceived of as one Act.

Within the framework of the National Environmental Management Act, to provide for:
•
•
•
•
•

the management and conservation of biological diversity within the Republic and of the
components of such biological diversity;
the use of indigenous biological resources in a sustainable manner; and
the fair and equitable sharing among stakeholders of benefits arising from bio-prospecting
involving indigenous biological resources;
to give effect to ratified international agreements relating to biodiversity which are binding on the
Republic;
to provide for co-operative governance in biodiversity management and conservation; and to
provide for a South African National Biodiversity Institute (SANBI) to assist in achieving the
objectives of the Act.

The Act provides specifically for the issuing of permits. Before issuing a permit, the issuing authority may in
writing require the applicant to furnish it, at the applicant’s expense, with such independent risk
5

ENVIROSS CC
KEMJV SLIMES PIPELINE
WETLAND AND FAUNA & FLORA ECOLOGICAL SURVEYS – JUNE 2017

vers: DRAFT

assessment or expert evidence as the issuing authority may determine. Regulations may be made
pertaining to various matters regulated by the Act, offences and penalties are provided for, and
consultation processes are prescribed. Should Red Data species be directly affected by the proposed
project, then the necessary permits will be required to be applied for. A list of the protected species that
fall under the auspice of the Act was published within the Government Gazette No 30568, under
Government Notice No R 1187 issued on 14 December 2007.

3.2.2. National Forest Act, 1998 (Act No. 84 of 1998)
The National Forest Act, 1998 (Act No. 84 of 1998) was promulgated to provide for the sustainable
management and development of forests for the benefit of all and to promote the sustainable use of these
forests. In addition to this function the Act also provides for the protection of trees which are threatened. A
protected tree list was published in GN 33566 of 23 September 2010 and will need to be consulted during
the preconstruction phase. Should a protected tree species occur within the proposed development
footprint area that will require removal, authority will have to be sought in accordance with the Act.

3.2.3. Provincial Legislature
Provincial legislature provides a list of specially protected (Schedule 1) and protected (Schedule 2) faunal
and floral species (NCNCA - Northern Cape Nature Conservation Act (Act 9 of 2009). This is a relatively
comprehensive species list that includes the majority of the naturally-occurring species within the province.
Permission through an application process to the Northern Cape Nature Conservation authority will have to
be sought if any floral or faunal species that are naturally occurring and will be damaged and/or destroyed
to accommodate the proposed development.

4.

SCOPE OF WORK

The Scope of Work for the ecological surveys for the proposed development area was to assess the impact
area through a desktop survey and then to ground-truth the findings through a field survey. This would be
done in order to identify ecologically sensitive areas and to identify RDL and protected faunal and floral
species that could potentially occur in association with the proposed development as well as potential
habitat where these species could occur. The general ecological integrity status of the vegetation units
associated with the site was also to be assessed to evaluate the degree of transformation of the vegetation
structures and habitat units within the areas pertaining to the proposed development. The association that
6
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the two proposed alignment alternatives has with any wetland units was also to be evaluated and, if
present, they were to be delineated and appropriate conservation buffers designated to them. The overall
ecological integrity of these wetland units was also to be determined. An impact significance rating was to
be given and associated mitigation measures to abate undue ecological impacts emanating from the
construction activities were then to be proposed.

5.

GENERAL DESCRIPTION OF SURVEY AREA

Both of the proposed alignment routes run through an area that has been part of an active mining area for
a number of years. Due to this, the vast majority of the survey area can be considered transformed, largely
through infrastructure development and landscaping. Historical and continued disturbances of soils and
physical alteration of habitat has also resulted in exotic vegetation encroachment and bush encroachment
of indigenous species. Largescale mining opencast quarry pits and largescale rock/sand dumps are also
commonplace.

7
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Figure 3: Various views of the survey area, showing general features of land use and habitat features.

6.

6.1.

METHODS & MATERIALS

Desktop survey

Scrutiny of topographical maps, aerial photography and available GIS mapping databases (provincial and
national) as well as the latest available literature were used to set the baseline data for the survey area. A
8
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large source of data was from the SANBI Biodiversity GIS website (www.bgis.sanbi.org.za) with specific
reference to the status of ecosystems and biodiversity within the area.

6.2.

Field survey

A field survey was undertaken during June 2017, during which various areas pertaining to the proposed
development area were assessed. This field survey allowed for the identification of ecologically sensitive
habitat, the overall ecological integrity of the vegetation structures, and the areas where RDL and
protected faunal and floral species could potentially occur. The general degree of transformation of the
habitat types and units were also assessed during the field survey that allowed for overall general
impressions as well as to allow for generalisations regarding habitat sensitivity. This allowed for crossreferencing to those data that were gathered during the desktop survey. The field survey was also
undertaken to assess the extent of any wetland habitat units associated with the proposed development
area as well as to assess the overall ecological condition of the terrestrial habitats, wetlands and any other
habitat features of ecological significance associated with the proposed project development area.

Visual observations were undertaken to identify floral features of the site, including vegetation species
composition, vegetation structures and evaluation of exotic vegetation encroachment. Faunal features
were assessed through direct (visual observations) and indirect (call, scat and spoor identification)
observations.

6.3.

Wetland Survey

6.3.1. Wetland hydrogeomorphic forms
These hydrogeomorphic forms of the wetlands are based on those defined in Table 1. The vast majority of
the wetland habitat units have an association with a defined channel and are driven by sediment transport
properties. This is influenced by erosion factors within the catchment area.

9
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Table 1: Hydrogeomorphic forms of wetland habitat units.

Description

*

***

*/***

***

*/***

Hillslope
seepage
linked to a
stream
channel

Slopes on hillsides, which are characterised by the colluvial
(transported by gravity) movement of materials. Water inputs are
mainly from sub-surface flow and output is usually via a well-defined
stream channel connecting the area directly to a stream channel.

*

***

Slopes on hillsides, which are characterised by the colluvial
movement of materials. Water inputs mainly from sub-surface flow
and outflow either very limited or through diffuse sub-surface and/or
surface flow but with no direct surface water connection to a stream
channel.

*

***

A basin shaped area with a closed elevation contour that allows for
the accumulation of surface water (i.e. it is inward draining). It may
also receive sub-surface water. An outlet is usually absent, and
therefore this type is usually isolated from the stream channel
network.

*/***

*/***

Valley
bottom
without a
channel

Valley bottom
with a channel

***

Isolated
hillslope
seepage

Valley bottom areas with a well-defined stream channel, gently
sloped and characterised by floodplain features such as oxbow
depressions and natural levees and the alluvial (by water) transport
and deposition of sediment, usually leading to a net accumulation of
sediment. Water inputs from main channel (when channel banks
overspill) and from adjacent slopes.
Valley bottom areas with a well-defined stream channel but lacking
characteristic floodplain features. May be gently sloped and
characterised by the net accumulation of alluvial deposits or may
have steeper slopes and be characterised by net loss of sediment.
Water inputs from main channel (when channel banks overspill) and
from adjacent slopes.
Valley bottom areas with no clearly defined stream channel, usually
gently sloped and characterised by alluvial sediment deposition,
generally leading to a net accumulation of sediment. Water inputs
mainly from the channel entering the wetland and also from adjacent
slopes.

Depression
(includes
pans)

Floodplain

Hydrogeomorphic
types

Source of water
maintaining the
wetland
SubSurface
surface

6.3.2. Wetland delineation methods
The wetland delineation assessment includes review of topographical maps and aerial photographs and an
‘on-site’ evaluation of the wetland and associated vegetation structure condition. This includes the general
ecological integrity of the wetland itself as well as the identification of any sensitive biota that are
potentially dependant on the wetland (if applicable).

The wetland delineation procedure takes into account (according to DWA guidelines for wetland
delineations, 2008) the following attributes to determine the limitations of the wetland:
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Terrain Unit Indicator – helps to identify those parts of the landscape where wetlands are more
likely to occur;
Soil Form Indicator – identifies the hydromorphic soil forms, which are associated with prolonged
and frequent saturation and associated anoxia and ferrolysis;
Soil Wetness Indicator – identifies the morphological “signatures” developed in the soil profile as
a result of prolonged and frequent saturation; and,
Vegetation Indicator – identifies hydrophilic vegetation associated with frequently saturated soils.

According to the wetland definition used in the National Water Act, vegetation is the primary indicator,
which must be present under normal circumstances. However, in practise the soil wetness indicator tends
to be the most important, and the other three indicators are used in a confirmatory role. The reason is that
vegetation responds relatively quickly to changes in soil moisture regime or management and may be
transformed; whereas the morphological indicators in the soil are far more permanent and will hold the
signs of frequent saturation long after a wetland has been drained (perhaps several centuries) (DWA, 2008).

6.3.2.1. Terrain Unit Indicator (TUI)
The TUI takes into consideration the topography of the area to determine those areas most likely to
support a wetland (DWA, 2008). These include depressions and channels where water would be most likely
to accumulate. This is done with the aid of topographical maps, aerial photographs and engineering and
town planning diagrams (these are most often used as they offer the highest degree of detail needed to
accurately delineate the various zones of the wetland). Seepage zones are also very often characterised by
depressions, the identification of which aids in determining the presence of a wetland.

6.3.2.2. Soil Form Indicator (SFI)
The SFI takes into account the identification of hydromorphic soils that display unique characteristics
resulting from prolonged and repeated saturation. This ongoing saturation leads to the soil eventually
becoming anaerobic and therefore a change in the chemical characteristics of the soil. Certain soil
components, such as iron and manganese, which are insoluble under aerobic conditions, become soluble
when the soil becomes anaerobic, and can thus be leached out of the soil profile. Iron is one of the most
abundant elements in soils, and is responsible for the red and brown colours of many soils. Once most of
the iron has been dissolved out of the soil as a result of the prolonged anaerobic conditions, the soil matrix
is left a greyish, greenish or bluish colour, and is said to be “gleyed”. A fluctuating water table, common in
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wetlands that are seasonally or temporarily saturated, results in alternation between aerobic and
anaerobic conditions in the soil. Aerobic conditions in the soil leads to the iron returning to an insoluble
state and being deposited in the form of patches or mottles within the soil. Recurrence of this cycle of
wetting and drying over many decades concentrates these insoluble iron compounds. Thus, soil that is
gleyed and has many mottles may be interpreted as indicating a zone that is seasonally or temporarily
saturated (DWA, 2008).

Soil samples are taken periodically in a line running perpendicular to the permanent water zone until the
outer limits of this zone are identified. This normally coincides with a particular contour level, but
transformations and modifications to the landscape often lead to the zone limits not conforming to this
theory. Soil samples are taken using a Dutch-type soil auger to a depth of 500 mm. The soil sample is then
examined for indications of soils particular to the characteristics described above. Sample pits are also dug
periodically as a more thorough and therefore more reliable means of confirming the presence or absence
of hydromorphic soil characteristics. These were dug using a garden spade and the profiles thus created
were examined for hydromorphic processes within the soil.

6.3.2.3. Soil Wetness Indicator (SWI)
This indicator is used as the primary indicator, but can be rendered unreliable during heavy rainfall periods.
The colour of various soil components are also often the most diagnostic indicator of hydromorphic soils.
Colours of these components are strongly influenced by the frequency and duration of soil saturation.
Generally, the higher the duration and frequency of saturation in a soil profile, the more prominent grey
colours become in the soil matrix. Coloured mottles, another feature of hydromorphic soils, are usually
absent in permanently saturated soils, and are at their most prominent in seasonally saturated soils,
becoming less abundant in temporarily saturated soils, until they disappear altogether in dry soils (DWA,
2008). This indicator is also identified by taking a soil sample using a Dutch-type soil auger to a depth of
500 mm or by digging with a garden spade to view the soil profile. The soil sample/profile is then examined
for indications of soils displaying these characteristics.

6.3.2.4. Vegetation Indicator (VI)
Vegetation is a key component of the wetland definition in the National Water Act (Act 36 of 1998).
However, using vegetation as a primary indicator requires undisturbed conditions and expert knowledge
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(DWA, 2008). As a result of this, greater emphasis is often placed on the SWI and SFI. Nonetheless, plant
community structure analyses are still viewed as helpful guides to finding the boundaries of wetlands.
Plant communities undergo distinct changes in species composition along the wetness gradient from the
centre of the wetland to the edge, and into adjacent terrestrial areas. This change in species composition
provides valuable clues for determining the wetland boundary, and wetness zones. When using vegetation
indicators for delineation, emphasis is placed on the group of species that dominate the plant community,
rather than on individual indicator species (DWA, 2008). In wetlands that have undergone extensive
transformation through landscaping, the vegetation unit indicators can potentially be absent.

6.3.3. Mapping, sensitivity analysis and designation of buffer zones
A handheld GPS (Global Positioning System) (Model: Garmin Montana 650) was used to mark the outer
edges of the various wetland zones. This information was then used to generate digital shapefiles (ArcGIS)
and maps of the various wetland zones.

National legislature does not specify a distance for buffer zone regulations pertaining to wetland units.
Developments that are associated with surface water ecosystems are required to gain permission through
the Department of Water and Sanitation (DWS) prior to permission is granted to start the construction
phase of the proposed development if the development falls within 500 m of any surface water
ecosystems. The current DWS guidelines allude to an “appropriate buffer zone in accordance to the
surrounding land use” (DWAF, 2008). It is, however, the industry norm to designate a buffer zone of 30 to
32 m from the outer limits of the wetland zones. Special restrictions should be imposed on construction
activities that are to be undertaken within these conservation zones to limit the overall negative ecological
impacts of these activities.

Sensitivity mapping could then be developed for the proposed development site, which takes into
consideration the ecologically sensitive features of the site, whilst considering the overall ecological
condition of the proposed development site and immediate surrounding area.

6.3.4. Risk Assessment Matrix
The DWS developed a risk-based analysis matrix (published in Government Gazette 39458, Notice 1180 of
2015, 27 Nov 2015) that stipulates that a Risk Assessment Matrix be applied to water users in terms of the
National Water Act (Act 36 of 1998), which than allows for the categorisation of the severity of the
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ecological risks pertaining to proposed developments associated with wetland habitat units. Based on the
outcome of the Risk Assessment Matrix, Low risk activities will be generally authorised with conditions,
while moderate to high risk activities will be required to go through a Water Use Licence Application
(WULA) Process. Water use activities that are authorised in terms of the General Authorisations (GA) will
still need to be registered with the DWS. The Risk Assessment Matrix has been used in the assessment of
the risk posed to the wetland ecosystems for the proposed development in an attempt to better quantify
the risk to the resource.

The categories (and interpretations of the scores) are assigned to the final ratings based on the ratings
analysis (Table 2).

Table 2: Ratings of the risk and associated management descriptions (DWS, 2015).
RATING

CLASS

1 – 55

(L) Low Risk

56 – 169

M) Moderate Risk

170 – 300

(H) High Risk

7.

7.1.

MANAGEMENT DESCRIPTION
Acceptable as is or consider requirement for mitigation. Impact to
watercourses and resource quality small and easily mitigated.
Risk and impact on watercourses are notably and require mitigation measures
on a higher level, which costs more and require specialist input. Licence
required.
Watercourse(s) impacts by the activity are such that they impose a long-term
threat on a large scale and lowering of the Reserve. Licence required.

RESULTS & DISCUSSIONS

Ecological processes & landscape features associated with the survey area

The various ecological processes and areas important to the conservation of biodiversity within the survey
area were identified through aerial imagery and GIS databases. These identified areas are presented in
Figure 4. It can be seen that the proposed alignment routes run through areas that have been historically
transformed to accommodate mining development and associated infrastructure and services. Little
natural habitat remains. There is a waterbody within the southern area of the site that has associated
wetland and riparian zones. These are indicated.
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Figure 4: The ecological processes and present and present land use of the areas associated with the proposed alignment routes.
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Floral features

7.2.1. Floral endemism
The survey area does not fall within any centres of plant endemism.

7.2.2. Vegetation types and floral community structures
The proposed development site falls exclusively within the Savanna Biome and the Eastern Kalahari
Bushveld Bioregion, with the dominant vegetation type being Kimberley Thornveld (SANBI, 2006).
Kimberley Thornveld is regarded as conservationally least threatened. This vegetation unit is relatively
widespread within a region that is sparsely developed Although representation of natural vegetation
features do still occur, the vegetation structures have largely been altered within the survey area, which
means that the vegetation type in its natural state is poorly represented.

Indigenous tree species observed within the survey area included Searsia lancea, Ziziphus mucronata,
Vachellia tortilis, Grewia flava, Vachellia karroo and Senegalia mellifera. Shrub species included Asparagus
laricinus, Solanum incanum, Chrysocoma obtusata and Crotalaria orientalis. Grass species included reeds
(Phragmites australis) and Aristida adscensionis, Aristida meridionalis, Aristida congesta, Cenchrus ciliaris,
Enneapogon cenchroides, Setaria verticillata, Cymbopogon pospischilii, Eragrostis bicolor, Eragrostis
lehmanniana, Fingerhuthia africana, Melinis repens, Stipagrostis uniplumis, Enneapogon scoparius,
Themeda triandra, Cynodon dactylon and Tragus racemosus.

Exotic species noted during the survey included Melia azedarach, Prosopis glandulosa, Schinus molle,
Eucalyptus camaldulensis, Opuntia ficus-indica, Populus nigra-italica and Arundo donax.

16

ENVIROSS CC
KEMJV SLIMES PIPELINE
WETLAND AND FAUNA & FLORA ECOLOGICAL SURVEYS – JUNE 2017

ers: DRAFT

Figure 5: Major vegetation units for the region and how they associate with proposed development area.

7.2.3. Floral species of conservational concern & protected species
Floral species of conservational concern are categorised according to their conservation status. Red Data
Listed (RDL) species are those classified as Critically Endangered (CE), Endangered (EN) or Vulnerable (VU).
Species are regarded as being Orange Listed if they fall into the categories of Near Threatened (NT), Rare
(Ra), Declining or Data Deficient (DD). Data Deficient species are further categorised into DDD (Data
deficient – insufficiently known) or DDT (Data deficient – taxonomically problematic) (from SANBI POSA).

The desktop survey for protected, RDL and Orange listed floral species, showed that various species of
conservational concern do occur within the Quarter Degree Square (QDS) grid associated with the
proposed development area (and also according to the latest available data from SANBI [2017]). Specific
localities of these species are not alluded to as a protection factor against rare plant collectors and
therefore only references to the QDS in which they have been recorded are provided (SANBI, 2017). As
these QDS areas are relatively large (approximately 920 km2) they incorporate a wide diversity of habitat
types. The presence of these habitat types within the QDS that are relevant to the habitat requirements of
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the recorded RDL and protected floral species are then of particular relevance to the project. This is from
the QDS of 2824DD, and so includes an area far greater, with a wider diversity of habitat units, than the
proposed development area. From this it was found that, of the 184 floral species recorded from the
region (excluding species cultivated within residential gardens), there is only one species regarded as
“declining”, namely Vachellia (=Acacia) erioloba (Camel thorn). This species was not noted within the
survey area. There are no further species listed to be of conservational significance. Therefore, the vast
majority of the overall floral species (183 – 99.5%) are regarded as least concern and remain relatively
common within the region. There are 25 naturalised exotic species (13.5% of the total recorded species)
recorded from the region.

The SANBI (POSA - Plants of southern Africa: A checklist) database was utilised in order to see if any
protected tree species (that are nationally protected under the National Forests Act (Act No 84 of 1998)
have been recorded from the survey area. It should be noted that a permit to remove or destroy protected
species has to be sought from the national authority (DAFF) prior to the removal or destruction of these
species. There is one species indicated, namely Vachellia erioloba (Camel thorn), but no individuals were
noted during the survey.

7.2.4. Invasive floral species
Exotic species included Eucalyptus camaldulensis, Opuntia ficus-indica, Melia azedarach, Prosopis
glandulosa and Schinus molle, together with a host of annual weeds such as Tagetes minuta, and various
Conyza species. Problematic species are Prosopis glandulosa (Honey mesquite) and Melia azedarach
(Syringa), which are actively recruiting within the area. It is advised that these species be eradicated and
future recruitment controlled. Schinus molle is a cultivated species that is common throughout the survey
area, especially within the areas maintained for aesthetic value. Populus nigra-italica is also regarded as a
cultivated species for aesthetic purposes.

Exotic vegetation is not regarded as being significantly

problematic within the survey area and relatively easily managed.

7.2.5. Areas identified as ecologically sensitive for floral species of conservational concern
As mentioned above, there were no species recorded from the area pertaining to the project that are
considered to be of particular conservational concern, but this does not preclude the occurrence of any
species that would be regarded as sensitive to environmental change. The riparian/wetland areas associate
with the waterbody are considered to be ecologically sensitive features. These areas have been mapped,
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together with regulatory conservation buffers.

Conservation of these areas should be sufficient in

providing sufficient habitat for preservation of floral species that could occur within these habitat areas.
Another isolated hillslope grassland area also has the potential to support indigenous floral diversity, which
could include species of conservation significance. This area has been indicated on the sensitivity map.

7.3.

Faunal features

The survey area falls within a local area that has seen significant mining developments within the periurban areas. Urbanisation, including residential, industrial and commercial developments all means that
the natural occurrence of faunal species is expected to be low.

7.3.1. Mammals
There are 58 mammalian species that have been historically recorded from the region pertaining to the
proposed development area (Friedmann & Daly, 2004; ADU, 2017), with six species regarded as being of
conservational significance (near threatened). A further three species are regarded as data deficient (not
sufficient data to enable accurate conservation categorisation).

Figure 6: Conservation status of the mammalian species historically recorded from the region.
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The conservation status of the mammalian species recorded from the region is presented in Figure 6.
Those species that the proposed development activities would potentially impact are the mobile (mostly
confined to smaller to medium species) that remain within the open areas and are free to migrate in or out
of the region. Of a total of 58 species that have a historical distribution range that coincides with the
survey area, there are none classified as Critically Endangered, Endangered, nor Vulnerable. There are six
classified as Vulnerable, which include Lion and Cheetah that would not be applicable to the site. Another
three species are six categorised as Near Threatened, including Brown hyena, Honey badger and South
African hedgehog. The habitat transformation within the area means that it is unlikely that these species
would occur in any viable populations. There are then three species regarded as Data Deficient (species
that do not have enough data to make accurate conservation status assessments). These data deficient
species are small secretive rodents and insectivores that are free to migrate. They are also thought to have
a generally wide distribution range. The remainder (85%) are regarded as Least Concern.

Those species that the proposed development activities would potentially impact are the mobile (mostly
confined to smaller to medium species) that remain within the open areas and are free to migrate in or out
of the region. The site is surrounded by an electrified multi-strand fence, which limits recruitment into the
property to only small to medium species. All of the species of conservational concern are presented in
Table 3.

Table 3: Mammalian species of conservational concern pertaining to the proposed development site.
Order

Species

Name
Red data listed (threatened)

Status

POC*

NT
NT
NT
NT
NT
NT

None
None
Low
Low
Low
Low

DD
DD
DD

Low-med
Med
Med

None
Carnivora
Carnivora
Carnivora
Chiroptera
Chiroptera
Insectivora
Carnivora
Insectivora
Rodentia

Orange listed (near threatened)
Lutra maculicollis
Spotted necked Otter
Hyaena brunnea
Brown Hyena
Mellivora capensis
Honey Badger
Miniopterus schreibersii
Schreibers' Long-fingered Bat
Rhinolophus clivosus
Geoffroy's Horseshoe Bat
Atelerix frontalis
South African Hedgehog
Data Deficient
Poecilogale albinucha
African Weasel
Crocidura cyanea
Reddish-grey Musk Shrew
Tatera leucogaster
Bushveld Gerbil

* Probability of occurrence (for naturally-occurring species) – Based on historical records of species and availability of
habitat at the site. Not all of these species would therefore occur within the area. Larger species would only be confined
to fenced-off reserve and conservation areas.

This analysis shows that there are no RDL mammalian species pertaining to the survey area that are
thought to have a dependency on the habitat units available at the site and that would be significantly
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impacted should the development take place. The full mammalian species biodiversity list is presented in
Appendix A, Table 7.

There was one mammalian species noted during the field survey, namely Rhabdomys pumilio (Striped
mouse). As no comprehensive trapping or long-term monitoring took place, this can be considered an
underestimation. The nature of the proposed development will result in short-term disturbance impacts
during the construction phase. Persistent above-ground infrastructure will remain, but this poses little
threat to mammalian species. Only smaller and secretive species are thought to occur, which could easily
pass underneath the pipeline (which is to be raised on concrete plinths).

To effectively mitigate the negative impacts relating to mammalian species (and biodiversity in general),
attention needs to be given to reducing the general impacts on the habitat units (i.e. minimising the
construction footprints, etc.) and to apply a conservation zone surrounding the watercourse and wetland
areas. Even though disturbance factors will play a role in displacing certain more sensitive species, the
proposed development activities are not thought to pose significant long-term impacts on the conservation
of these species.

7.3.2. Avifauna
There are 295 avifaunal species recorded from the region, 15 of which are regarded as being Red data
listed, which include one Critically endangered (CE), eight Endangered (EN) and 6 Vulnerable (VU) species.
Orange Data listed species include 12 Near threatened (NT) species. The vast majority of the avifaunal
species recorded from the region are regarded as Least concern (LC) conservationally (268 of the 295
species [91%]). An analysis of the conservation status of the avifaunal species recorded from the region is
presented in Figure 7.
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Figure 7: Conservation status of the avifaunal species historically recorded from the region.

There are eight species recorded from the region that are considered to be Endangered. These are made
up of species that are either under pressure from poisoning (target and non-target) from stock farmers or
targeted for the traditional medicine trade, larger raptors that require large home range areas, and species
that are reliant on expansive marsh wetlands that have retained overall ecological integrity. None of these
species are generally applicable to the proposed development activities. Of the 6 Vulnerable species, none
would have any particular dependency on the resources offered by the proposed development site either.
The seep zone wetland unit associated with the western banks of the Zwavelpoortspruit within one area
may offer suitable breeding habitat, although no individuals were observed during the field survey. This
area is included within the ecologically sensitive habitat features associated with the wetland and therefore
will not be impacted by the proposed development activities. The same is true for those species listed as
Near threatened. The proposed development will therefore not have any significant impact to avifaunal
species of conservation significance within the region.

Table 4: Avifaunal species of conservational concern pertaining to the proposed development site.
Rob

English Name

Species

Habitats

123
90
122
124
140
132
165

Whitebacked Vulture
Yellowbilled Stork
Cape Vulture
Lappetfaced Vulture
Martial Eagle
Tawny Eagle
African Marsh Harrier

RED LISTED SPECIES
Gyps africanus
BW, Ki, Ko, Ds
Mycteria ibis
Wa
Gyps coprotheres
BW, Ki, Gr, Ko, Ds, Fy, Mo, Fa
Torgos tracheliotus
BW, Ki, Ko, Ds
Polemaetus bellicosus
BW, Ki, Gr, Ko, Ds
Aquila rapax
BW, Ki
Circus ranivorus
Gr, Fa, Wa
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CE
EN
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EN
EN
EN
EN

Low
Low
Low
Low
Low
Low
Low
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168
232
84
118
131
172
299
322

Black Harrier
Ludwig's Bustard
Black Stork
Secretarybird
Black Eagle
Lanner Falcon
Burchell's Courser
Caspian Tern

85
89
96
97
117
208
230
242
247
289
305
446

Abdim's Stork
Marabou Stork
Greater Flamingo
Lesser Flamingo
Maccoa Duck
Blue Crane
Kori Bustard
Old World Painted Snipe
Chestnutbanded Plover
Curlew
Blackwinged Pratincole
Eurasian Roller
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Circus maurus
Ki, Gr, Ko, Ds, Fy, Mo, Fa
Neotis ludwigii
Gr, Ko, Ds
Ciconia nigra
RC, Fa, Wa
Sagittarius serpentarius
BW, Ki, Gr, Ko, Ds, Fy, Mo, Fa
Aquila verreauxii
Mo, RC
Falco biarmicus
BW, Ki, Ko, Ds, Fy, Mo, RC, To, Fa
Cursorius rufus
Ki, Gr, Ko, Ds, Fy, Fa
Sterna caspia
Wa, Ms
ORANGE LISTED SPECIES
Ciconia abdimii
Ki, Gr, Ko, Fa, Wa
Leptoptilos crumeniferus
BW, Wa
Phoenicopterus ruber
Wa, Ms
Phoenicopterus minor
Wa, Ms
Oxyura maccoa
Wa
Anthropoides paradisea
Gr, Ko, Fy, Mo
Ardeotis kori
BW, Ki, Gr, Ko, Ds
Rostratula benghalensis
Wa
Charadrius pallidus
Wa, Ms
Numenius arquata
Wa, Ms
Glareola nordmanni
Gr
Coracias garrulus
BW, Ki, Gr, Fa

EN
EN
VU
VU
VU
VU
VU
VU

Low
Low
Low
Low
Low
Low
none
none

NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT

Low
Low
None
None
None
None
Low
None
None
None
None
Low

Avifaunal conservation is largely dependent on habitat availability, connectivity and overall habitat
integrity. Habitat units deemed important to avifaunal species of conservational concern include the
woodlands and wetland complexes. The avifaunal species noted during the field survey included no
conservationally significant nor sensitive species.

Those observed were typical inhabitants of the

vegetation and habitat unit for the area. A full list of the species historically recorded from the region is
presented in Table 8, which includes the observations taken during the field survey.

As with the mammalian species, some birds will be displaced with a transformation of the habitat that will
occur as a result of the proposed development. Only common and highly adaptable species will be able to
exploit the changes, with some using it to their advantage, but these are the species that make up the
general community structure due to the already-transformed nature of the survey area. The proposed
development activities are also thought to be an overall low-impact/significant activity due to this. The
ecologically sensitive units as well as those habitats significant to support of avifaunal diversity will not be
impacted. Although some impacts will be imposed on the conservation of avifauna within the area, the
proposed development is not seen to have a significant impact to overall avifaunal conservation.

7.3.3. Reptiles
Limited data for the QDS grid (2528CD) pertaining to reptilian species distributions, so the desktop survey
was expanded to include the degree square area of 2528. This revealed a list of 40 known reptile species
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that have a distribution range that correlates to region that includes the proposed development site (ADU,
2017). No species are listed as being of conservational significance.

One species was observed during the field survey, namely Nucras intertexta (Spotted Sandveld lizard). This
is a common species within the area and habitat type. This is by no means an indication of the potential
reptile diversity list for the area as this does not represent a long-term comprehensive reptile survey. The
wetland and riparian zones also are known to support a greater diversity of reptilian species, especially
snakes that opportunistically exploit the habitat cover and greater source of prey items (small mammals
and amphibians). This potential species list is therefore based on known historical distribution records,
presented in Appendix A, Table 10. The proposed development area has been subjected to habitat
degradation and vegetation transformations through historical land use. This has removed much of the
microhabitats that would be utilised as refugia by reptilian (and other taxon) species. Therefore, the
development within the area is perceived to have limited significance to the ongoing conservation of reptile
species known to occur within the area.

7.3.4. Amphibians
Habitat loss, in all its many forms, was cited as the most pervasive threat facing amphibians and was listed
for all species during the analysis for the frog atlas project (Minter, et al., 2004) and therefore habitat
destruction should be limited to the absolute minimum throughout the survey area. This is especially
pertinent to riparian and wetland habitat units. Amphibians have been shown to be steadily declining as a
world-wide phenomenon. Care should therefore be practised in conserving all suitable habitats to aid in
abating declines in amphibian numbers and diversity. The areas adjacent to the proposed development
sites do include established wetland areas associated with an open waterbody, with well-developed
peripheral wetland vegetation.

The area was also expanded for the desktop survey to determine a potential amphibian species list. From
this there are There are 14 amphibian species recorded from the region, one of which is the Near
threatened Giant bullfrog (Pyxicephalus adspersus) (Minter, et al., 2004; du Preez & Carruthers, 2009 and
ADU, 2017). This species, however, mostly occurs within grasslands, where it over-winters in burrows. It
emerges after the first good rains in spring (usually November) to breed in rain-filled depressions, pans and
other wetlands. It usually breeds within wetlands embedded within the Grassland biome, but also has
been shown to breed in wetlands within the Savanna, Thicket and Nama Karoo biomes. There is a wetland
unit located to the nearby south of the proposed development area, where habitat may be utilised. No
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amphibian species were observed during the field survey. Amphibians would, in all likelihood, concentrate
along the periphery of the nearby waterbody, making this area important to amphibian conservation within
the site. The full potential amphibian species diversity list for species historically recorded from the region
is presented in Appendix A, Table 11.

7.3.5. Fish
Evaluation of the fish species within the proposed development site was not applicable to the project.

7.3.6. Invertebrates
The invertebrate taxa that are of conservational concern include the Mygalomorph spiders, scorpions,
certain butterfly (Lepidoptera) and dragonfly and damselfly (Odonata) species.

Mygalomorph spiders as a taxon, includes various families of trapdoor and baboon spiders. This is a poorlystudied taxon nationally, making accurate distribution data difficult to source. The family of Theraphosidae
(baboon spiders) are a nationally protected taxa under CITES, prohibiting collection, trade and destruction
without the applicable permits (subject also to provincial legislation). Mygalomorphs are all generally
sedentary in habit. The females establish variations of burrows where they generally remain throughout
their lifetime. Males, especially during mating seasons, are generally free-roaming. The females are
therefore especially vulnerable to habitat destruction and transformations as disturbances that destroy
burrows often destroy the inhabitant, or, if displaced from the burrow, the females have difficulty in
establishing new burrows or finding adequate refugia. Conservation of this taxon therefore relies on intact
habitat functionality. Care should therefore be practised to minimise the construction footprints for each
pipeline corridor and not to cause undue destruction of habitat. Invertebrate data are scarce for the region
and limited to generally butterfly (Lepidopteran) species. Mygalomorph spiders inhabit virtually all the
habitat types that are represented throughout the survey area, including transformed habitat. General
habitat conservation is therefore the most viable mitigation measure to abate undue impacts on these
species – as is applicable to all biodiversity within the region.

There are also only seven scorpion species on record for the region (ADU, 2017), all of which are regarded
as commonly-occurring. Again, this is an understudied taxon within the region and not a true indication of
the scorpion diversity.
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There have been 112 Lepidopteran (butterflies and moths) species recorded from the region (ADU, 2017),
none of which are regarded as being of conservational significance. This taxa was poorly represented at the
site during the field survey, which was possibly due to various factors such as seasonal variation (with the
overall lack of food sources), and windy conditions.

General habitat transformation pertaining to the proposed development area means that the available
remaining habitat would not be utilised by a wide diversity of invertebrate species in general. This means
that the proposed development activities are not thought to have an overly-significant impact on the
ongoing conservation of invertebrates within the region.

As with all of the invertebrate taxa, conservation of the overall ecological integrity of the habitat units
associated with the proposed development area is regarded as the most important factor to ensure
ongoing conservation of butterfly species. Although very limited viable natural habitat remains, it is
important that indigenous floral species be utilised in the rehabilitation procedures. A management plan to
eradicate and/or control exotic vegetation is also recommended.

7.3.

Surface water resources

7.3.1. General catchment & survey area descriptions
The proposed development site falls within the Lower Vaal (8) DWS water management area (and Vaal (C)
Primary Catchment) and the Riet River Secondary Catchment, which includes the Modder and Riet rivers as
the primary drainage watercourses. The site falls within the northern area of the C52L quaternary
catchment, which is drained primarily by the Modder River, flowing westwards to confluence with the
Modder River before joining the Vaal River. The Modder River is classed within a PES category of E/F,
which is regarded as critically modified and not an acceptable class (SANBU, 2009). This is largely due to
mining effluents, erosion of the banks, exotic vegetation and general water contamination through
sewerage contamination and other impacts associated with formal and informal urbanisation processes.
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Figure 8: The regional catchment details associated with the proposed development area.

There are no natural watercourses associated with the proposed development area, with only a series of
stormwater/mining water canals draining toward a large waterbody located to the adjacent south of the
site.

This larger waterbody constitutes a wetland unit, which has been delineated and designated

ecological buffer zones as it would support an ecologically sensitive ecosystem.

7.3.2. Wetland survey

7.3.2.1. Wetland forms associated with the site
A wetland unit does occur within the southern areas that could have an association with one of the
proposed pipeline alignment alternatives. This is a large open waterbody, which could be regarded as
being dominated by a lacustrine (lake) habitat unit with shallow wetland units along the periphery with
emergent and aquatic submerged vegetation. The unit could be regarded as a valley bottom wetland that
is not connected to a watercourse. It is fed largely through stormwater channelling and water leaves the
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unit either through evaporation (the main mechanism) or percolation. It can also be assumed that water is
pumped out for use within the mining operations. As far as could be ascertained, the unit is not driven
through underground seepage, but rather through surface runoff. A peripheral zone of wetland vegetation
has established, which supports a diversity of faunal and floral species that have become dependent on the
habitat type (which is relatively scarce within the survey area). The unit is, however, regarded as being
largely artificial and acts as an open waterbody (lake) rather than a wetland unit.

Figure 9: Various views of waterbody and associated habitat units within the survey area.
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7.3.2.2. Ecological functionality & ratings
The ecological status of the wetland/waterbody was not undertaken as the proposed development
activities will not impact on it. There are also no effluents expected from the pipeline that will impact the
current ecological integrity of the waterbody/wetland.

7.3.3.

Standard Wetland Delineation Indicators

The waterbody is regarded as an artificial habitat unit. It is not regarded as a seasonally-driven wetland
unit and seemingly remains near capacity due to perpetual water input. The standard soil characteristic
indicators of wetland conditions were therefore not present and are rendered obsolete. Delineation was
therefore undertaken by using the vegetation zonation as the primary indicator, with the aid of aerial
imagery.

Wetland vegetation has a floral species community structure that is dominated by species specifically
adapted to inhabiting soils of varying degrees of water-logging. In a natural wetland unit driven by
seasonality, degrees of soil inundation are largely dependent on rainfall. The period that soils remain
inundated then largely dictates the floral species community structures. In an artificial system where the
waterbody remains near capacity year round, inundation of the associated soils is dependent on the
distance from the water i.e. the soils get increasingly drier with distance. The vegetation reflects this,
making delineation of the outer boundaries of the wetland zones possible. Various species are adapted to
survive under varying periods of prolonged water saturated soils and therefore form distinct communities.

The western side of the waterbody is maintained as a recreational area, with maintained grass, and
introduced trees. Steep banks allow for limited shallow water and therefore limited chance for the
establishment of emergent peripheral vegetation. Grass species within these areas is dominated by
Cynodon dactylon, Pennisetum clandestinum, Paspalum dilitatum, and various other species. Shallow areas
do occur around the larger portion of the periphery of the waterbody, which is dominated by reedbeds
(Phragmites australis), and various sedges. This has provided important habitat to avifaunal species in
particular.
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Buffer Zones

The waterbody associated with the proposed development area is subject to various drivers and pressures
pertaining to the surrounding land use. A relatively small buffer area has been retained around the
waterbody due to the encroachment of mining operations and services. If the waterbody is to provide
effective and suitable habitat to a variety of dependent fauna and flora, then a buffer zone must be
recognised and enforced. A standard 30 m buffer zone has been designated from the outer limits of the
wetland zones, which should be taken into consideration during the planning phase of the proposed
pipeline development.
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Figure 10: Delineation of the wetland and waterbody, showing the buffer zones.
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DWS risk assessment matrix

The Department of Water and Sanitation (DWS) has developed a risk assessment matrix for development
activities within a wetland or watercourse. The wetland zones of the associated waterbody have all been
delineated and the appropriate conservation buffer zones have been designated to the unit. The risk
assessment matrix is aimed at activities that are to take place within these areas. After calculation of the
various impacts, all were rated as a low risk to the present ecological integrity of the waterbody and
associated habitat units. The calculations of the DWS Risk Assessment are provided as an Addendum to
this report.

8.

COMPARISON OF ALTERNATIVES

Two alignment alternatives (Alt 1B and Alt 2B), both including a 150 m survey corridor were presented for
evaluation. Alt 1B originates at a processing area and runs toward the southwest, running parallel with an
existing gravel roadway, within an open grassland/sparsely-wooded area. From there it runs through an
area where vegetation is actively managed, running along the northern periphery of a large opencast pit
before terminating near to the northern periphery of another large opencast pit. Alt 2B originates at the
same processing area but runs in a more southerly direction than Alt 1B. It runs along the western edge of
an existing mine dump. It turns toward the south and runs along the eastern periphery of the opencast pit,
before turning westward to run through a woodland area that lies between an open waterbody and the
other opencast pit, where it terminates.

Alternative 1B is the preferred option from an ecological perspective due to it having a lesser association
with natural habitat as well as having no association with the waterbody and peripheral wetland zones.
Alternative 2B is not preferred due to its association with some natural woodland as well as being aligned
closer to the periphery of the waterbody. Having said that, however, these differences are relatively
insignificant and there is no strong preference for either of the presented alternatives.

9.

SENSITIVITY MAPPING.

Sensitivity mapping for the survey area is based on the following criteria:
EnviRoss CC
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Wetlands and riparian areas are considered ecologically sensitive. A 30 m recommended
conservation buffer zone from the outer limits of these habitat units should be observed wherein
development should be restricted;
Areas that have retained natural ecological features and are not suffering degradation are
considered ecologically sensitive;
Areas that offer ecological support to adjacent ecologically sensitive areas.

The areas considered to be of high ecological sensitivity coincide with the extent of the buffer zones that
have been designated to all surface water ecosystems. The sensitivity map is limited to the waterbody and
associated buffer zones as presented in Figure 10.

Limitations to development according to these zones are proposed below:
•

High ecological sensitivity: Ideally these areas should not be disturbed by development and
alternative layouts to avoid these areas should be sought. A rehabilitation effort for these areas
(exotic vegetation management, removal of derelict infrastructure, etc) should be implemented as
part of the proposed development. If development within these areas is found to be unavoidable,
then site-specific mitigation measures, routine auditing and routine monitoring should take place.
Note that, in order to develop within ecologically sensitive units, further permission from the
applicable government authority will have to be sought (e.g. Department of Water Affairs and
Sanitation for development within wetlands and/or buffer zones);

•

Medium ecological sensitive: These areas form support areas as well as buffer zones for other
areas regarded as being of high ecological sensitivity. Development within these areas can take
place, but care should be taken to not impact any areas designated as being of high ecological
sensitivity, as well as creating fringe impacts to those areas designated as being of high ecological
sensitivity, with emphasis being placed on erosion control measures (if applicable). Mitigation
measures should be in place to avoid any further overall degradation of these areas;

•

Low ecological sensitivity: These areas suffer considerable degradation and transformation to the
extent that they offer very limited ecological value. Development within these areas can take
place, but again, no impacts should be allowed that will lead to fringing impacts and/or impacts
that will lead to degradation and/or transformation of areas regarded as being of high or medium
ecological sensitivity (e.g. protection of stockpiled topsoil so that surrounding watercourses will be
protected from siltation, etc). These areas do contain physical and floral features that would
respond well to rehabilitation. Therefore, as much of the natural features should be incorporated
into the planning of the proposed development as possible in an effort to conserve biodiversity
within the area.

EnviRoss CC
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Table 5: The impact significance ratings pertaining to the preconstruction and construction phase of the proposed development activities.
PRE-CONSTRUCTION/CONSTRUCTION PHASES
Activity

Nature of Impact

Direct Impact:

Clearing of
vegetation to
accommodate
infrastructure
and services

Vegetation stripping will be necessary
to allow for the establishment of;
infrastructure;
Vegetation will have to be removed to
allow access for equipment, vehicles,
etc.

Direct Impact:

Impact
type

Existing

Extent

1

Duration

1

Potential
Intensity

Likelihood

1

Rating

1.0

3LOW

Cumulative

2

2

2

1.0

6MOD

Residual

1

1

1

0.5

1.5 LOW

Existing

1

1

1

0.2

0.6 LOW

Loss of RDL
floral species
during site
clearing.
Site clearing will remove vegetation to
accommodate the infrastructure
development. RDL or otherwise
sensitive floral species may be
included when vegetation is stripped,
suffering loss of individuals.

Cumulative

2

1

1

0.2

0.8 LOW

Residual

1

1

1

0.2

0.6 LOW
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Mitigation*

Limit the footprint to only areas necessary
for the construction process;
Utilise single access roads only;
Avoid indiscriminate destruction of habitat.

A walk-through of the site should be
undertaken once the layout plans have been
developed in order to clear the area of any
RDL flora;
The occurrence of RDL floral species is highly
unlikely, however.

Interpretation
Largescale habitat transformation has
already occurred due to the land use. The
proposed development activities calls for
minimally-invasive methods (aboveground pipeline supported on concrete
plinths). This type of development
requires minimal removal of vegetation.
Cumulative loss of the vegetation
structure within the area is large due to
existing land use and associated
infrastructure.
Limited residual impacts should remain,
although above-ground infrastructure will
displace vegetation from immediate area.
Due to the already-transformed nature of
the area, this is thought to be largely
insignificant.
No RDL or ecologically sensitive flora was
noted within the scope of the survey area.
Largescale habitat transformation has
already occurred due to the land use and
therefore the likelihood of RDL floral
species occurring is considered unlikely.
The proposed development activities calls
for minimally-invasive methods (aboveground pipeline supported on concrete
plinths). This type of development
requires minimal removal of vegetation,
which lessens the risk of disturbing RDL
flora.
Cumulative loss of RDL flora is relatively
low within the area due to the vast
openness of the greater region that
incorporates natural/near-natural areas.
If no RDL floral species are found within
the actual layout footprint area then
residual impacts to RDL flora are minimal.
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PRE-CONSTRUCTION/CONSTRUCTION PHASES
Activity

Nature of Impact

Direct Impact:
Loss and/or
displacement of
sensitive faunal
species.

Site disturbances and vegetation
(habitat) loss may lead to the loss of
faunal species that are sensitive to
disturbances.

Direct Impact:
Destruction of
nesting and/or
roosting habitat
for faunal
species.

Destruction of
grounddwelling and/or
sedentary
fauna.

Site clearing will remove vegetation to
accommodate the infrastructure
development. This could lead to
displacement of individuals through
destruction of roosting and/or nesting
habitat.

Direct Impact:

Impact
type

Existing

Extent

1

Duration

1

Potential
Intensity

Likelihood

1

0.2

Rating

0.6 LOW

Cumulative

1

1

1

0.2

0.6 LOW

Residual

1

1

1

0.2

0.6 LOW

Existing

1

1

1

0.2

0.6 LOW

Cumulative

1

1

1

0.2

0.6 LOW

Residual

1

1

1

0.2

0.6 LOW

Existing

2

1

1

0.2
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0.8 LOW

Mitigation*

Indiscriminate habitat destruction to be
avoided and the proposed development
should remain as localised as possible
(including support areas and services);
Observation of the ecological sensitivity
map and inclusion of the sensitive areas into
greenspace planning will abate this impact.

A walk-through of the site should be
undertaken once the layout plans have been
developed in order to clear the area of any
RDL flora;
Limit the footprint to only areas necessary
for the construction process;
Utilise single access roads only;
Avoid indiscriminate destruction of habitat.

A walk-through of the site should be
undertaken once the layout plans have been
developed in order to clear the area of any
RDL flora;
Limit the footprint to only areas necessary
for the construction process;
Utilise single access roads only;

Interpretation
Largescale habitat transformation has
already occurred due to the land use. The
proposed development activities calls for
minimally-invasive methods (aboveground pipeline supported on concrete
plinths). This type of development
requires minimal removal of vegetation.
Displacement of sensitive faunal species
due to habitat destruction eventually leads
to loss of those species.
Residual impacts will remain as a new
development is being proposed within an
area that was relatively quiet and
undeveloped within the recent past, but
this has limited significance.
Largescale habitat transformation has
already occurred due to the land use. The
proposed development activities calls for
minimally-invasive methods (aboveground pipeline supported on concrete
plinths). This type of development
requires minimal removal of vegetation.
Displacement of sensitive faunal species
due to habitat destruction eventually leads
to loss of those species.
Residual impacts will remain as a new
development is being proposed within an
area that was relatively quiet and
undeveloped within the recent past, but
this has limited significance.
Largescale habitat transformation has
already occurred due to the land use. The
proposed development activities calls for
minimally-invasive methods (aboveground pipeline supported on concrete
plinths). This type of development
requires minimal removal of vegetation.
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PRE-CONSTRUCTION/CONSTRUCTION PHASES
Activity

Nature of Impact
Site clearing will remove vegetation
and habitat to accommodate the
infrastructure development. Grounddwelling fauna (e.g. Mygalomorph
spiders) or ground-nesting birds may
be included when vegetation is
stripped, suffering loss of individuals.

Direct Impact:

Destruction of
sensitive
habitat.

Disturbance
features that
alter the
vegetation
structures

Wetlands and riparian zones are
considered sensitive and ecologically
important habitat features. These
units are associated with the proposed
development site. Destruction of
ecologically sensitive habitat units will
lead to undue destruction of natural
biodiversity, impact on water quality
and impact on the resource.

Impact
type

Extent

Duration

Potential
Intensity

Likelihood

Rating

Cumulative

2

1

1

0.2

0.8 LOW

Residual

1

1

1

0.2

0.6 LOW

Existing

2

1

1

0.2

0.8 MOD

Cumulative

2

1

1

0.2

0.8 LOW

Residual

1

1

1

0.2

0.6 LOW

Indirect Impact:

Existing

2

1

1

0.5

2.0MOD

Disturbances of soils will lead to
altered state of vegetation structures.
This will often lead to bush
encroachment or invasion of exotic
invasive species.

Cumulative

2

1

1

0.5

2LOW
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Mitigation*

Interpretation

Avoid indiscriminate destruction of habitat.

Displacement of sensitive faunal species
due to habitat destruction eventually leads
to loss of those species.
Residual impacts will remain as a new
development is being proposed within an
area that was relatively quiet and
undeveloped within the recent past, but
this has limited significance.
No destruction of ecologically sensitive
habitat should take place should the
proposed ecological sensitivity mapping be
taken into consideration.
Cumulative loss of sensitive habitat is
relatively high within the region due to
mining and other invasive land uses.

The ecologically sensitive features have
been delineated and mapped. Conservation
buffer zones have also been designated to
these areas. It is recommended that no
development take place within these
sensitive areas;
Indiscriminate habitat destruction to be
avoided and the proposed development
should remain as localised as possible
(including support areas and services);
Observation of the ecological sensitivity
map and inclusion of the sensitive areas into
greenspace planning will abate this impact,
leading to a low impact. Alternatively,
development within these areas will lead to
a high impact.
Indiscriminate habitat destruction to be
avoided and the proposed development
should remain as localised as possible
(including support areas and services);
Observation of the ecological sensitivity
map and inclusion of the sensitive areas into
greenspace planning will abate this impact.
Reinstatement of construction sites to be
implemented. Exotic vegetation managed
and affected sites should be replanted
within indigenous species.

No residual impacts will remain should the
proposed ecological sensitivity mapping be
taken into consideration.

The proposed ecological sensitivity map
takes into consideration the areas that
have retained any natural vegetation
features. Taking into consideration the
proposed sensitivity map will ensure that
the proposed development only impacts
those areas that have already been
transformed.
Cumulative loss of primary vegetation
features is relatively high within the area
and therefore should be avoided (primary
vegetation does not feature within the
proposed development infrastructure
footprint area).
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PRE-CONSTRUCTION/CONSTRUCTION PHASES
Activity

Habitat
fragmentation
resulting from
infrastructure
development.

Impacts on
water quality
within wetland
habitat unit.

Soil erosion

Nature of Impact

Impact
type

Extent

Duration

Potential
Intensity

Likelihood

Rating

Residual

1

1

1

0.2

0.6 LOW

Direct Impact:

Existing

1

1

1

0.2

0.6 LOW

Linear developments such as pipelines
and roads lead to habitat
fragmentation and potential
population isolation.

Cumulative

1

1

1

0.2

0.6 LOW

Residual

1

1

1

0.2

0.6 LOW

Direct Impact:

Existing

1

1

1

0.2

0.6 LOW

Cumulative

2

2

2

1.0

6MOD

Impacts to water quality include
accidental fuel/oil spills from poorly
maintained equipment, accidents or
container failure, and poorly managed
and/or non bunded fuelling stations.

Residual

1

1

1

0.2

0.6 LOW

Direct Impact:

Existing

1

1

1

0.2

0.6 LOW

Soil erosion will take affect any
unprotected soils that have suffered
disturbances, including unprotected

Cumulative

1

1

1

0.2

0.6 LOW
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Mitigation*

Interpretation

Habitat fragmentation is not regarded as a
significant impact pertaining to the
proposed development activities.
Indiscriminate habitat destruction is to be
avoided and proper site reinstatement must
be implemented.

Transformation of vegetation structure
within areas that have suffered
disturbances requires active management.
If mitigation measures are put into place
to manage vegetation degradation then
little to no residual impacts should remain.
The nature of the proposed development
(a raised above-ground pipeline supported
on concrete plinths) will not create a
migratory barrier.
Habitat fragmentation is relatively high
within the region and is a leading cause of
habitat destruction.
Limited residual impacts will remain
should the mitigation measures be taken
into consideration.
Impacts to water quality should not occur
if mitigation measures are in place.
Water quality degradation is a common
feature affecting the vast majority of the
watercourses throughout the catchment
area.

No fuel to be stored at or near watercourses
or waterbodies;
Equipment to be properly maintained and
serviced;
Fuel storage and pump areas to be bunded
to avoid accidental leakage;
No refuelling should be done within the
riparian zones (exceptions are made for
stationery motors i.e. pumps);
Accidental spills must be reported and
cleaned immediately. Contaminated soils
must be removed and disposed of at a
registered disposal site.
Erosion must be strictly controlled through
the utilization of silt traps, silt fencing,
Gabions, etc. This is especially pertinent
within areas of steeper gradients;
Topsoil stockpiles should be protected from
erosion through the utilization of silt traps,

No residual impacts should remain if
mitigation measures are in place.

Soil erosion should not be a significant
impacting feature due to the relatively flat
topography of the site.
Erosion, and subsequent
siltation/smothering of habitat is an
impacting feature throughout the region.
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PRE-CONSTRUCTION/CONSTRUCTION PHASES
Activity

Nature of Impact
stockpiles of stored topsoil.
Soil stripping, soil compaction and
vegetation removal will increase rates
of erosion and entry of sediment into
the general environment and
surrounding watercourses.

Impact
type

Extent

Duration

Potential
Intensity

Likelihood

Rating

Mitigation*

Interpretation

silt fencing, Gabions, etc.
Residual

1

1

1

0.2

0.6 LOW

If mitigation measures are in place, no
residual impacts should remain.

Table 6: The impact significance ratings pertaining to the operational phase of the proposed development activities.

Activity

Nature of Impact

Direct Impact:

Routine maintenance
of pipeline will lead
to displacement of
naturalised
biodiversity

Exotic vegetation
encroachment

Once the construction phase
is complete the site will begin
to self-rehabilitate to a degree
through a series of successive
establishment of floral species
that will create micro-climates
that would be utilised by
faunal species. Constant
maintenance will lead to
displacement of any of these
naturalised species.

Indirect Impact:

Impact
type

Extent

Duration

OPERATIONAL PHASE
Potential
LikeliRating
Intensity
hood

Existing

1

1

1

0.75

2.25 LOW

Cumulative

1

1

1

0.2

0.6 LOW

Residual

1

1

1

0.2

0.6 LOW

Existing

1

1

1

0.2

0.6 LOW
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Mitigation

Similar mitigation measures to be implemented for
each site during routine maintenance as per the
construction phase.

Exotic vegetation to be controlled and future
recruitment to be managed appropriately.

Interpretation
Largescale habitat transformation has
already occurred due to the land use.
The proposed development activities
calls for minimally-invasive methods
(above-ground pipeline supported on
concrete plinths). This type of
development requires minimal
removal of vegetation.
Cumulative loss of the vegetation
structure within the area is large due
to existing land use and associated
infrastructure.
Limited residual impacts should
remain, although above-ground
infrastructure will displace vegetation
from immediate area. Due to the
already-transformed nature of the
area, this is thought to be largely
insignificant.
Alien vegetation is problematic within
the region, which will be aggravated
through site disturbances, especially
within the riparian zones of the
watercourses.
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OPERATIONAL PHASE
Potential
LikeliRating
Intensity
hood

Nature of Impact

Impact
type

Extent

Duration

Disturbance of soils will
enhance potential for invasion
of exotic vegetation.

Cumulative

2

2

2

1.0

6MOD

Residual

1

1

1

0.2

0.6 LOW

EnviRoss CC

39

Mitigation

Interpretation
Alien vegetation encroachment
within riparian/wetland zones is a
national concern.
Appropriate mitigation measures and
follow-up control will negate this
impact.
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SIGNIFICANCE RATINGS OF PERCEIVED ENVIRONMENTAL IMPACTS

Table 5 and Table 6 present the significance ratings of the potential ecological impacts for the preconstruction and construction as well as the operations phases of the proposed development activities. The
ratings are calculated for the scenarios of both before and after the implementation of mitigation
measures. This was done in order to show how the degree of impacts can be reduced by careful planning
and the following of relatively simple mitigation measures. This is, however, based on the assumption that
the proposed layout plan does not impact on the wetland areas and associated buffer zones. The
methodologies and ratings system are provided in Appendix C.

11.

PROPOSED MITIGATION MEASURES

11.1.

Pre-Construction & Construction Phase

These phases of the proposed development activities usually result in the greatest ecological impacts. They
are, however, of a short duration and can be effectively managed. The indiscriminate use of heavy
machinery by uninformed operators leading to the unnecessary destruction of habitat through unnecessary
expansion of the impacting footprint area is perceived to be the leading cause of ecological impacts that
can be easily avoided. Careful planning, basic education of operators and on-site management will all
enable the impacts to be significantly reduced.

The nature of the proposed development activities will result in many impacts being unavoidable. Aspects
such as some habitat destruction and habitat transformation are inevitable consequences of the proposed
development activities. These impacts can, however, be significantly reduced by ecologically-sensitive
construction methods and the following of a carefully planned Environmental Management Programme
(EMPr). By keeping the footprint of the impacts reduced to a minimum by only allowing heavy machinery
to operate on designated access roadways and by avoiding the unnecessary degradation of habitat within
areas adjacent to the actual construction areas, the ecological impacts can be greatly reduced. The
proposed development activities include the construction of a steel pipeline. No/limited entrenchment is
proposed and the pipeline is to remain above ground, supported by concrete plinths. It is therefore
suspended above the ground. This type of construction is regarded as being of generally low ecological
impact. The perceived ecological impacts have therefore been rated as generally low, with the majority of
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the impacts rated relatively higher being related to the potential impacts to the wetland unit and the
preservation thereof. It should be noted that wetland habitat units are regarded as inherently ecologically
sensitive ecosystems, regardless of present ecological state, and that they should be treated as such. A 30
m conservation buffer zone has been proposed for wetland that was identified within the area, which is
regarded as the industry norm. It is recommended that this conservation buffer area also be treated as an
ecologically sensitive area. It is thought that this habitat unit will not be impacted by the proposed
development activities. It can be seen from Table 5 that the impacts can be significantly reduced through
the implementation of mitigation measures that are also proposed within the table and that these impacts
can be regarded as low after implementation of the mitigation measures.

11.1.1. Destruction of natural habitat
Habitat destruction to accommodate various forms of development is cited as one of the leading causes of
biodiversity decline. Destruction and transformation of habitat leads to displacement of the biodiversity
that depends on it. The majority of the proposed development area has already suffered transformation
through various forms of historical land use. The proposed development area is also dominated by
transformed habitat and degraded vegetation structures. Natural habitat features, in terms of primary
habitat, that would support natural biodiversity are limited within the site. A wetland habitat unit does
feature within the southern area of the proposed development area and it is recommended that this area
and its associated buffer zones be incorporated into the ecological sensitivity mapping of the proposed
development. The 150 m survey corridor of the proposed line alternative that may impact this habitat unit
touches on this unit, but is regarded as being far enough away as to not pose any significant threat.
Development of the remainder of the proposed site will have limited significance to conservation of habitat
features within the region.

11.1.2. Red Data Listed biodiversity impacts
No RDL species were noted to occur at the actual site during the field survey, nor are any species expected
to occur due to the site being generally transformed and ecologically isolated.
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11.1.3. Floral community structures
The disturbance of soils and vegetation enhances the growth of opportunistic pioneering species. These
species can be indigenous, but are most often exotic in origin, which grow rapidly, colonising an area
through aggressive encroachment and will out-compete the indigenous counterparts in most cases. This is
especially true within the wetland zones where favourable growth conditions will enhance quick
encroachment and colonisation by exotic invasive species. Vachellia (=Acacia) tortilis and Senegalia
(=Acacia) mellifera are two indigenous tree species that respond to site disturbance and are regarded as
bush encroaching species. This is, however, not problematic at the site and is of little consequence.

As faunal species are dependent on the integrity habitat and that of the plant community structures, the
shift in floral structure will very often have a consequential impact on faunal community structures as well.
This is an impact that can, however, be readily mitigated and will form an integral part of the management
of the project.

11.1.4. Faunal community structures
The construction phase of a development of this nature requires the use of heavy machinery, earthmoving
equipment and teams of construction crews who are very often accommodated in construction camps
(may not be applicable to this particular development). The proposed development area has seen a high
level of historical disturbance features. Sensitive species are therefore not thought to have a high potential
of occurrence at the site. Direct impacts to habitat will also lead to destruction of suitable nesting and
foraging areas, but, again, this is thought to be insignificant. Keeping the development from impacting the
natural areas and those areas identified as ecologically sensitive will aid in abating this impact i.e. the
wetland area.

11.1.5. Soil features
Soil erosion is an aspect that has the potential to result in the most significant and long-term impacts on all
habitat units, with impact features that could potentially be on a local to regional scale. This is especially
true as the adjacent catchment area has a steep gradient with little vegetation cover and therefore runoff
water would carry a high silt load which is then deposited within the receiving environment. Special
attention must be paid to active and ongoing avoidance and management of soil erosion and silt transport
throughout all phases of the proposed development activities. This is an aspect that is easily managed, but,
42

ENVIROSS CC
KEMJV SLIMES PIPELINE
WETLAND AND FAUNA & FLORA ECOLOGICAL SURVEYS – JUNE 2017

vers: DRAFT

if allowed to develop unabated, will have profound impacts on the respective systems. As the proposed
development area is relatively flat, with no natural watercourses within the immediate vicinity, this impact
is also thought to have limited relevance to the proposed development.

11.1.6. Wetland and aquatic habitat unit destruction
Alternative 2B runs close to the outer limits of a waterbody and associated wetland units. A 30 m
conservation buffer surrounding all of the wetland area has been proposed, which must be regarded as an
ecologically sensitive area. The 150 m corridor associated with this alignment alternative fringes on this
buffer area and therefore care should be exercised when constructing within this area. Restriction to
development activities should be implemented within these areas, which include the restriction of the
impacting footprint area, the prohibition of material and vehicle storage within these areas and the
prohibition of indiscriminate habitat destruction within these areas. Freedom of surface water drainage
post development is important to consider during any site reinstatement and rehabilitation efforts. The
potential impacts to the wetland units emanating from the proposed development is considered to be low.

11.1.7. Loss of wetland-dependent biodiversity
As above, this is also thought to have limited significance to the project as the wetland areas are not
thought to support species of conservational significance, however, wetlands and riparian habitats do
support a greater biodiversity than the surrounding terrestrial areas and do support a higher percentage of
habitat specialist species. Destruction of the habitat units without adequate rehabilitation will displace
these species, which will lead to eventual decline in numbers. This could potentially affect biodiversity
conservation on the regional scale as wetland habitat is relatively rare within the survey region. A
rehabilitation effort will increase the functionality of the wetland unit and, in doing so, will increase the
support of the unit for biodiversity.

11.2.

Management/Operations Phase

The operations phase of the proposed development will include routine maintenance, possible vegetation
clearing to abate fire risks, and emergency repairs. These aspects should be undertaken as minimallyinvasive as possible. Emergency repairs often necessitate that a greater footprint results. This would be
from sludge/silt leaking from the pipeline, the movement of vehicles outside of normal access roads or
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potential excavations. Leaked sludge from the slimes pipeline that has smothered natural habitat must be
cleaned and the impact footprint rehabilitated. Excavated and otherwise disturbed areas must also be
landscaped to its former topography and rehabilitated using natural vegetation. Routine monitoring should
be undertaken to identify leakage from the pipeline so that environmental impacts can be timeously
mitigated with minimal resulting impacts. Any exotic vegetation resulting from soil disturbances must also
be monitored and managed accordingly.

12.

CONCLUSIONS & RECOMMENDATIONS.

Following an ecological survey of the overall potential impacts on the floral and faunal biodiversity and
wetland features for the area pertaining to the proposed development of the KEMJV slimes pipeline, the
following salient conclusions were drawn:

•

The survey area is regarded as being largely transformed due to historical and present land use;

•

No primary vegetation features remain within the scope of the survey area.

Floral species

representative of the vegetation unit do remain;
•

No RDL fauna nor flora were observed within the survey area, or are expected to occur;

•

Surface water ecosystems have been delineated and included, together with a designated
conservation buffer zone, within an ecological sensitivity map;

•

The 150 m wide survey corridors for both proposed alignment alternatives do not impact on
sensitive ecological features;

•

The preferred alternative from an ecological perspective is Alignment 1B (the northern alternative)
as this has no association with the waterbody as well as some woodland habitat. As there are no
significantly high impacts associated with either alternative, alternative 2B would also be
considered viable;

•

Exotic vegetation was observed to be common within the survey area. It is recommended that a
management plan be implemented to control this;

•

It has been shown that the overall significance of the pertinent ecological impacts can be reduced
an overall low (negative) impact if the proposed ecological sensitivity mapping as well as the
proposed mitigation measures are taken into consideration. The proposed development activities
are regarded as a non-invasive and low impact development.

It should be noted that, in order to conserve the faunal species community structures within the region,
habitat destruction should be contained to an absolute minimum. Conserving the habitat units will
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ultimately conserve the species communities that inhabit it. This can only be achieved by the efforts of the
contractor during the various processes of the construction phase.
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APPENDIX A – LIST OF EXPECTED BIODIVERSITY BASED ON HISTORICAL
DISTRIBUTION RECORDS
Table 7: Mammal list (based on known historical distribution data) for the proposed development site. The
RDL status for each species is also given.
Order
Artiodactyla
Artiodactyla
Artiodactyla
Artiodactyla
Artiodactyla
Perissodactyla
Artiodactyla
Artiodactyla
Artiodactyla
Artiodactyla
Artiodactyla
Artiodactyla
Hyracoidea
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Chiroptera
Chiroptera
Chiroptera
Chiroptera
Chiroptera
Insectivora
Insectivora
Lagomorpha
Lagomorpha
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia

Species
Alcelaphus buselaphus
Antidorcas marsupialis
Connochaetes gnou
Connochaetes taurinus taurinus
Damaliscus pygargus phillipsi
Equus burchellii
Oreotragus oreotragus
Oryx gazella
Raphicerus campestris
Sylvicapra grimmia
Taurotragus oryx
Tragelaphus strepsiceros
Procavia capensis
Aonyx capensis
Atilax paludinosus
Canis mesomelas
Caracal caracal
Cynictis penicillata
Felis nigripes
Felis silvestris
Galerella sanguinea
Genetta genetta
Genetta tigrina
Hyaena brunnea
Ictonyx striatus
Lutra maculicollis
Mellivora capensis
Otocyon megalotis
Poecilogale albinucha
Proteles cristatus
Suricata suricatta
Vulpes chama
Miniopterus schreibersii
Neoromicia capensis
Nycteris thebaica
Rhinolophus clivosus
Tadarida aegyptiaca
Atelerix frontalis
Crocidura cyanea
Lepus capensis
Pronolagus rupestris
Aethomys namaquensis
Cryptomys hottentotus
Desmodillus auricularis
Gerbillurus paeba
Graphiurus murinus
Hystrix africaeaustralis
Malacothrix typica
Mastomys coucha

Name
Red Hartebeest
Springbok
Black Wildebeest
Blue Wildebeest
Blesbok
Plains Zebra
Klipspringer
Gemsbok
Steenbok
Common Duiker
Eland
Kudu
Rock Hyrax
Cape Clawless Otter
Water Mongoose
Black-backed Jackal
Caracal
Yellow Mongoose
Black-footed Cat
African Wild Cat
Slender Mongoose
Small-spotted Genet
Large-spotted Genet
Brown Hyaena
Striped Polecat
Spotted-necked Otter
Honey Badger
Bat-eared Fox
African Weasel
Aardwolf
Suricate
Cape Fox
Schreibers' Long-fingered Bat
Cape Serotine Bat
Egyptian Slit-faced Bat
Geoffroy's Horseshoe Bat
Egyptian Free-tailed Bat
South African Hedgehog
Reddish-grey Musk Shrew
Cape Hare / Desert Hare
Smith's Red Rock Rabbit
Namaqua Rock Mouse
Common Mole-rat
Short-tailed Gerbil
Hairy-footed Gerbil
Woodland Dormouse
Porcupine
Large-eared Mouse
Multimammate Mouse
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Status

NT
NT
NT
DD

NT

NT
NT
DD
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Order
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia
Macroscelidea
Tubulidentata

Species
Pedetes capensis
Rhabdomys pumilio
Saccostomus campestris
Steatomys krebsii
Tatera brantsii
Tatera leucogaster
Xerus inauris
Elephantulus myurus
Orycteropus afer
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Name
Springhare
Striped Mouse
Pouched Mouse
Krebs' Fat Mouse
Highveld Gerbil
Bushveld Gerbil
Cape Ground Squirrel
Rock Elephant-shrew
Aardvark

Status

DD

Table 8: Expected bird list (based on known historical distribution lists) for the proposed development site.
General status and habitat preferences are also given (Gibbon, 2002). Abbreviation explanations are
given in Table 9.
Rob

English Name

Scientific

General
Status

1

Ostrich

Struthio camelus

R-C

6
7
8
55
58
60
62
63
64
65
66
67
68
71
72
74
76
78
81
83
84
85
89
90
91
93
94
95
96
97
99
100
101
102
103
104
105
106
107

Great Crested Grebe
Blacknecked Grebe
Dabchick
Whitebreasted Cormorant
Reed Cormorant
Darter
Grey Heron
Blackheaded Heron
Goliath Heron
Purple Heron
Great White Egret
Little Egret
Yellowbilled Egret
Cattle Egret
Squacco Heron
Greenbacked Heron
Blackcrowned Night Heron
Little Bittern
Hamerkop
White Stork
Black Stork
Abdim's Stork
Marabou Stork
Yellowbilled Stork
Sacred Ibis
Glossy Ibis
Hadeda Ibis
African Spoonbill
Greater Flamingo
Lesser Flamingo
Whitefaced Duck
Fulvous Duck
Whitebacked Duck
Egyptian Goose
South African Shelduck
Yellowbilled Duck
African Black Duck
Cape Teal
Hottentot Teal

Podiceps cristatus
Podiceps nigricollis
Tachybaptus ruficollis
Phalacrocorax lucidus
Phalacrocorax africanus
Anhinga rufa
Ardea cinerea
Ardea melanocephala
Ardea goliath
Ardea purpurea
Egretta alba
Egretta garzetta
Egretta intermedia
Bubulcus ibis
Ardeola ralloides
Butorides striatus
Nycticorax nycticorax
Ixobrychus minutus
Scopus umbretta
Ciconia ciconia
Ciconia nigra
Ciconia abdimii
Leptoptilos crumeniferus
Mycteria ibis
Threskiornis aethiopicus
Plegadis falcinellus
Bostrychia hagedash
Platalea alba
Phoenicopterus ruber
Phoenicopterus minor
Dendrocygna viduata
Dendrocygna bicolor
Thalassornis leuconotus
Alopochen aegyptiacus
Tadorna cana
Anas undulata
Anas sparsa
Anas capensis
Anas hottentota

R(n)-U
R(n)-U
R-C
R-C
R-C
R-C
R-C
R-C
R-U
R-U
R-C
R-C
R-U
R-C
R/NBM-U
R-U
R-C
R/NBM-U
R-C
NBM-C
R-U/R
NBM-C
R-R/LC
NBM/R-LC
R-C
R-U
R-A
R(n)-C
R(n)-LA
R(n)-LA
R-C
R-C
R-U
R-A
E-C
R-A
R-U
R-C
R-C
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Habitats
BW, Ki, Gr, Ko, Ds, Fy,
Fa
Wa, Ms
Wa, Ms
Wa
Wa, Ms
Wa
Wa
Wa
Gr, Fa, Wa
Wa
Wa
Wa
Wa
Wa
BW, Gr, Fa, Wa
Wa
Wa
Wa
Wa
Wa
BW, Ki, Gr, Ko, Mo, Fa
RC, Fa, Wa
Ki, Gr, Ko, Fa, Wa
BW, Wa
Wa
Gr, Fa, Wa
Wa
Fo, BW, Gr, To, Fa, Wa
Wa
Wa, Ms
Wa, Ms
Wa
Wa
Wa
Fa, Wa
Wa
Wa
RC, Wa
Wa
Wa

RDL
Status

Obs

X

X
X

X

VU
NT
NT
EN
X
X
NT
NT
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Rob

English Name

Scientific

108
112
113
115
116
117

Redbilled Teal
Cape Shoveller
Southern Pochard
Knobbilled Duck
Spurwinged Goose
Maccoa Duck

Anas erythrorhyncha
Anas smithii
Netta erythrophthalma
Sarkidiornis melanotos
Plectropterus gambensis
Oxyura maccoa

General
Status
R-C
Er-C
R-C
R-LC
R-VC
R-U

118

Secretarybird

Sagittarius serpentarius

R-U

122

Cape Vulture

Gyps coprotheres

E-LC

123
124
126
126
127
131
132

Whitebacked Vulture
Lappetfaced Vulture
Black Kite
Yellowbilled Kite
Blackshouldered Kite
Black Eagle
Tawny Eagle

Gyps africanus
Torgos tracheliotus
Milvus migrans
Milvus aegyptius
Elanus caeruleus
Aquila verreauxii
Aquila rapax

R-C
R-U
NBM-LC
BM-C
R(n)-C
R-U
R-LC

136

Booted Eagle

Hieraaetus pennatus

R/NBM-C

140
143
148
149
152
161
162
164
165
166

Martial Eagle
Blackbreasted Snake Eagle
African Fish Eagle
Steppe Buzzard
Jackal Buzzard
Gabar Goshawk
Pale Chanting Goshawk
Eurasian Marsh Harrier
African Marsh Harrier
Montagu's Harrier

Polemaetus bellicosus
Circaetus pectoralis
Haliaeetus vocifer
Buteo vulpinus
Buteo rufofuscus
Melierax gabar
Melierax canorus
Circus aeruginosus
Circus ranivorus
Circus pygargus

R-U
R-U
R-C
NBM-C
E-C
R-C
Er-C
NBM-R
R-C
NBM-R

168

Black Harrier

Circus maurus

E-U

169
170

Gymnogene
Osprey

Polyboroides typus
Pandion haliaetus

R-C
NBM-U

171

Peregrine Falcon

Falco peregrinus

R/NBM-R

172

Lanner Falcon

Falco biarmicus

R-C

181

Rock Kestrel

Falco rupicolis

R-C

182
183
186
193
196
199
200
203
205
208
210
213
215

Greater Kestrel
Lesser Kestrel
Pygmy Falcon
Orange River Francolin
Natal Francolin
Swainson's Francolin
Common Quail
Helmeted Guineafowl
Kurrichane Buttonquail
Blue Crane
African Rail
Black Crake
Baillon's Crake

R-C
NBM-VC
R-C
R-C
Er-C
Er-C
R/BM/NBM-C
R-VC
R(n)-U/LC
E-U
R/BM-C
R-C
R-C

223

Purple Gallinule

R-C

Wa

226
228
230

Common Moorhen
Redknobbed Coot
Kori Bustard

Falco rupicoloides
Falco naumanni
Polihierax semitorquatus
Scleroptila levaillantoides
Pternistis natalensis
Pternistis swainsonii
Coturnix coturnix
Numida meleagris
Turnix sylvatica
Anthropoides paradisea
Rallus caerulescens
Amaurornis flavirostris
Porzana pusilla
Porphyrio
madagascariensis
Gallinula chloropus
Fulica cristata
Ardeotis kori

Wa
Wa
Wa
Wa
Fa, Wa
Wa
BW, Ki, Gr, Ko, Ds, Fy,
Mo, Fa
BW, Ki, Gr, Ko, Ds, Fy,
Mo, Fa
BW, Ki, Ko, Ds
BW, Ki, Ko, Ds
BW, Ko, Ds, Fa
Fo, BW, Gr, To, Fa
BW, Gr, Ko, Ds, Fa
Mo, RC
BW, Ki
BW, Ki, Gr, Ko, Fy, Mo,
Fa
BW, Ki, Gr, Ko, Ds
BW, Ki, Ko, Ds, Fa
Wa, Ms
BW, Gr, Ko, Fa
Gr, Ko, Ds, Mo, RC, Fa
BW, Ki, To, Fa
BW, Ki, Ko, Ds
Gr, Wa
Gr, Fa, Wa
Ki, Gr
Ki, Gr, Ko, Ds, Fy, Mo,
Fa
Fo, BW, Ko, RC
Wa, Ms
Fo, Gr, Ko, Ds, Mo, RC,
To
BW, Ki, Ko, Ds, Fy, Mo,
RC, To, Fa
Ki, Gr, Ko, Ds, Fy, Mo,
RC, Fa
BW, Ki, Gr, Ko, Ds, Fa
Gr, Ko, To, Fa
Ki
Ki, Gr, Mo, Fa
Fo, BW, RC
BW, Gr, Fa
Ki, Gr, Ko, Mo, Fa
BW, Ki, Gr, Ko, Fa
BW, Gr, Fa
Gr, Ko, Fy, Mo
Wa
Wa
Wa

R-C
R-A
R-R

Wa
Wa
BW, Ki, Gr, Ko, Ds

51

Habitats

RDL
Status

Obs

NT
VU
EN
CE
EN

X
VU
EN

EN

EN
EN

VU

X

NT

NT
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232
234
237
239
240
242
245
247
248
249
252

Ludwig's Bustard
Blue Korhaan
Redcrested Korhaan
Whitewinged Korhaan
African Jacana
Old World Painted Snipe
Ringed Plover
Chestnutbanded Plover
Kittlitz's Plover
Threebanded Plover
Caspian Plover

Neotis ludwigii
Eupodotis caerulescens
Eupodotis ruficrista
Eupodotis afraoides
Actophilornis africanus
Rostratula benghalensis
Charadrius hiaticula
Charadrius pallidus
Charadrius pecuarius
Charadrius tricollaris
Charadrius asiaticus

General
Status
Er-U
E-U
Es-C
E-VC
R-VC
R-U
NBM-C
R-U
R-C
R-C
NBM-U

255

Crowned Plover

Vanellus coronatus

R-C

258
264
266
269
270
272
274
281
284
286
287
289
290
294
295

Blacksmith Plover
Common Sandpiper
Wood Sandpiper
Marsh Sandpiper
Greenshank
Curlew Sandpiper
Little Stint
Sanderling
Ruff
Ethiopian Snipe
Blacktailed Godwit
Curlew
Whimbrel
Pied Avocet
Blackwinged Stilt

Vanellus armatus
Actitis hypoleucos
Tringa glareola
Tringa stagnatilis
Tringa nebularia
Calidris ferruginea
Calidris minuta
Calidris alba
Philomachus pugnax
Gallinago nigripennis
Limosa limosa
Numenius arquata
Numenius phaeopus
Recurvirostra avosetta
Himantopus himantopus

R-VC
NBM-C
NBM-C
NBM-C
NBM-C
NBM-VC
NBM-C
NBM-C
NBM-C
R-LC
NBM-R
NBM-U
NBM-C
R-LC
R-C

297

Spotted Dikkop

Burhinus capensis

R-C

299
300
301
305
315
322
338
339
344
348
349
352

Burchell's Courser
Temminck's Courser
Doublebanded Courser
Blackwinged Pratincole
Greyheaded Gull
Caspian Tern
Whiskered Tern
Whitewinged Tern
Namaqua Sandgrouse
Feral Pigeon
Rock Pigeon
Redeyed Dove

Cursorius rufus
Cursorius temminckii
Rhinoptilus africanus
Glareola nordmanni
Larus cirrocephalus
Sterna caspia
Chlidonias hybridus
Chlidonias leucopterus
Pterocles namaqua
Columba livia
Columba guinea
Streptopelia semitorquata

Er-U
R-U
R-LC
NBM-LA
R-VC
R-LC
R(n)-LC
NBM-A
Er-C
R-A
R-C
R-C

354

Cape Turtle Dove

Streptopelia capicola

R-VC

355

Laughing Dove

Streptopelia senegalensis

R-VC

356

Namaqua Dove

Oena capensis

R-VC

377
380
382

Redchested Cuckoo
Great Spotted Cuckoo
Jacobin Cuckoo

Cuculus solitarius
Clamator glandarius
Clamator jacobinus

BM-C
NBM-U
BM-C

386

Diederik Cuckoo

Chrysococcyx caprius

BM-VC

391

Burchell's Coucal

Centropus burchellii

R-C

392

Barn Owl

Tyto alba

R-C

395

Marsh Owl

Asio capensis

R-C

52

Habitats
Gr, Ko, Ds
Gr, Ko, Fa
BW, Ki
Ki, Ko, Ds
Wa
Wa
Wa, Ms
Wa, Ms
Gr, Wa, Ms
Wa, Ms
BW, Ki, Gr
BW, Ki, Gr, Ko, Fy, To,
Fa
Gr, Wa
Gr, Wa, Ms
Wa
Wa, Ms
Wa, Ms
Wa, Ms
Wa, Ms
Wa, Ms
Gr, Wa
Gr, Wa
Wa, Ms
Wa, Ms
Wa, Ms
Wa, Ms
Wa, Ms
BW, Ki, Gr, Ko, Ds, Fy,
To, Fa, Ms
Ki, Gr, Ko, Ds, Fy, Fa
BW, Ki, Gr, Fa
Ki, Gr, Ko, Ds
Gr
Wa, Ms
Wa, Ms
Wa
Wa
Ki, Ko, Ds
To, Fa
Mo, RC, To, Fa
Fo, BW, To, Fa
BW, Ki, Gr, Ko, Ds, Fy,
To, Fa
BW, Ki, Gr, Ko, Ds, Fy,
To, Fa
BW, Ki, Gr, Ko, Ds, To,
Fa
Fo, BW, To, Fa
BW
BW, Ki
BW, Ki, Gr, Ko, Fy, To,
Fa
BW, To, Wa
BW, Ki, Gr, Ko, Ds, Fy,
RC, To, Fa
Gr, Fa, Wa

RDL
Status
EN

Obs

NT
NT

X
X

NT

X
VU

NT
VU

X
X
X
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397

Whitefaced Owl

Ptilopsus granti

General
Status
R-C

401

Spotted Eagle Owl

Bubo africanus

R-C

402
404
406

Giant Eagle Owl
Eurasian Nightjar
Rufouscheeked Nightjar

Bubo lacteus
Caprimulgus europaeus
Caprimulgus rufigena

R-U
R-U
BM-C

411

Eurasian Swift

Apus apus

NBM-C

412

Black Swift

Apus barbatus

R-C

413
415
416

Bradfield's Swift
Whiterumped Swift
Horus Swift

Apus bradfieldi
Apus caffer
Apus horus

Er-C
BM-VC
BM-LC

417

Little Swift

Apus affinis

R/BM-VC

418

Alpine Swift

Tachymarptis melba

BM-C

421
425
426
428
429
431
435
438
440
443
445
446
447
451
452

Palm Swift
Whitebacked Mousebird
Redfaced Mousebird
Pied Kingfisher
Giant Kingfisher
Malachite Kingfisher
Brownhooded Kingfisher
Eurasian Bee-eater
Bluecheeked Bee-eater
Whitefronted Bee-eater
Swallowtailed Bee-eater
Eurasian Roller
Lilacbreasted Roller
African Hoopoe
Redbilled Woodhoopoe
Scimitarbilled
Woodhoopoe
Grey Hornbill
Southern Yellowbilled
Hornbill

Cypsiurus parvus
Colius colius
Urocolius indicus
Ceryle rudis
Megaceryle maxima
Alcedo cristata
Halcyon albiventris
Merops apiaster
Merops persicus
Merops bullockoides
Merops hirundineus
Coracias garrulus
Coracias caudata
Upupa africana
Phoeniculus purpureus
Rhinopomastus
cyanomelas
Tockus nasutus

R-C
E-C
R-C
R-C
R-U
R-C
R-C
NBM/BM-C
NBM-LC
R-C
R-LC
NBM-C
R/LM-C
R(n)-C
R-C

BW, Ki
Fo, BW, Ki, Gr, Ko, Ds,
Fy, RC, To, Fa
BW, Ki
BW, Ki, To, Fa
BW, Ki, Ko, Ds, Fa
BW, Ki, Gr, Ko, Ds, Fy,
Mo, RC, To, Fa
BW, Ki, Gr, Ko, Ds, Fy,
Mo, RC, To, Fa
Ko, Ds, Mo, RC, To
Ko, Ds, Mo, RC, To, Fa
Gr, Mo, RC, Fa, Wa
BW, Gr, Ko, Ds, Fy, Mo,
RC, To, Fa
BW, Ki, Gr, Ko, Ds, Fy,
Mo, RC, Fa
BW, To
Ko, Ds, To
BW, Ko, Fy, To, Fa
Wa, Ms
Wa, Ms
Wa
Fo, BW, RC, To
BW, Ki, Gr, Ko, Ds, Fa
BW, Wa
BW, Wa
BW, Ki, Ko, Ds
BW, Ki, Gr, Fa
BW, Ki
BW, Ki, Ko, Ds, To, Fa
Fo, BW, RC, To, Fa

R-C

BW, Ki

R-C

BW, Ki

Tockus leucomelas

Er-C

BW, Ki

465

Pied Barbet

Tricholaema leucomelas

Er-C

473
474
476
483

Crested Barbet
Greater Honeyguide
Lesser Honeyguide
Goldentailed Woodpecker

Trachyphonus vaillantii
Indicator indicator
Indicator minor
Campethera abingoni

R-C
R-U
R-LC
R-C

486

Cardinal Woodpecker

Dendropicos fuscescens

R-C

494
495
497
498
498
506

Rufousnaped Lark
Eastern Clapper Lark
Fawncoloured Lark
Sabota Lark
Bradfield's Lark
Spikeheeled Lark

Mirafra africana
Mirafra fasciolata
Calendulauda africanoides
Calendulauda sabota
Calendulauda bradfieldi
Chersomanes albofasciata

R-C
Er-C
R-C
Er-C

507

Redcapped Lark

Calandrella cinerea

R(n)-C

508
512
515
516

Pinkbilled Lark
Thickbilled Lark
Chestnutbacked Finchlark
Greybacked Finchlark

Spizocorys conirostris
Galerida magnirostris
Eremopterix leucotis
Eremopterix verticalis

Er-C
E-C
R(n)-C
Er-VC

454
457
459

53

Er-C

Habitats

BW, Ki, Gr, Ko, Ds, To,
Fa
BW, To, Fa
Fo, BW, Fa
BW, To, Fa, Wa
Fo, BW, Ki, RC, To
Fo, BW, Ki, Ko, Ds, Fy,
RC, To, Fa
BW, Gr, Fa
Ki, Gr, Ko, Fa
BW, Ki
BW, Ki, Gr, Ko, Ds, RC
Ki, Gr, Ko, Ds
Ki, Gr, Ko, Ds
BW, Ki, Gr, Ko, Ds, Fy,
Mo, Fa
Ki, Gr, Ko, Fa
Gr, Ko, Fy, Mo, Fa
BW, Gr, Fa
Ki, Gr, Ko, Ds, Fa

RDL
Status

Obs

X
X

NT
X

X
X

X

X
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General
Status

518

Eurasian Swallow

Hirundo rustica

NBM-A

520
523
524

Whitethroated Swallow
Pearlbreasted Swallow
Redbreasted Swallow

Hirundo albigularis
Hirundo dimidiata
Hirundo semirufa

BM-C
R/BM-C
BM-C

526

Greater Striped Swallow

Hirundo cucullata

BM-C

528
529
530
532
533
534
541
543
547
548
552
557
567
577
580
583
586
587

South African Cliff Swallow
Rock Martin
House Martin
Sand Martin
Brownthroated Martin
Banded Martin
Forktailed Drongo
Eurasian Golden Oriole
Black Crow
Pied Crow
Ashy Tit
Cape Penduline Tit
Redeyed Bulbul
Karoo Thrush
Groundscraper Thrush
Shorttoed Rockthrush
Mountain Chat
Capped Wheatear

Hirundo spilodera
Hirundo fuligula
Delichon urbica
Riparia riparia
Riparia paludicola
Riparia cincta
Dicrurus adsimilis
Oriolus oriolus
Corvus capensis
Corvus albus
Parus cinerascens
Anthoscopus minutus
Pycnonotus nigricans
Turdus smithi
Psophocichla litsipsirupa
Monticola brevipes
Oenanthe monticola
Oenanthe pileata

Ebm-LC
R-C
NBM-LC
NBM-C
R-C
BM-U
R-C
NBM-U
R-C
R-A
Er-U
Er-C
Er-VC
E-C
R-C
Er-U
Er-C
R/BM-C

589

Familiar Chat

Cercomela familiaris

R-C

591
592

Sicklewinged Chat
Karoo Chat

E-C
Er-C

595

Anteating Chat

E-C

Ki, Gr, Ko, Fa

X

596
601
614
615
619
621
622
625

Stonechat
Cape Robin
Karoo Robin
Kalahari Robin
Garden Warbler
Titbabbler
Layard's Titbabbler
Icterine Warbler

R-VC
R-C
E-C
Er-C
NBM-C
Er-C
E-U
NBM-C

Gr, Fy, Mo, Fa
Fo, Fy, RC, To
Ko, Fy
BW, Ki
Fo, BW, To
BW, Ki, Ko, Ds
Ko, Ds, Mo, RC
BW, Ki

X

628

Great Reed Warbler

NBM-C

To, Fa, Wa

631
633
635
643
651
653
664
665
677

African Marsh Warbler
Eurasian Marsh Warbler
Cape Reed Warbler
Willow Warbler
Longbilled Crombec
Yellowbellied Eremomela
Fantailed Cisticola
Desert Cisticola
Levaillant's Cisticola

Cercomela sinuata
Cercomela schlegelii
Myrmecocichla
formicivora
Saxicola torquata
Cossypha caffra
Cercotrichas coryphoeus
Cercotrichas paena
Sylvia borin
Parisoma subcaeruleum
Parisoma layardi
Hippolais icterina
Acrocephalus
arundinaceus
Acrocephalus baeticatus
Acrocephalus palustris
Acrocephalus gracilirostris
Phylloscopus trochilus
Sylvietta rufescens
Eremomela icteropygialis
Cisticola juncidis
Cisticola aridulus
Cisticola tinniens

BW, Ki, Gr, Ko, Ds, Fy,
Mo, To, Fa, Wa
Gr, RC, To, Fa
BW, Fa
BW, Gr, Fa
Ki, Gr, Ko, Fy, Mo, RC,
To, Fa
BW, Gr, Fa
Ki, Mo, RC, To, Fa
Gr, RC, Fa
Gr, Fa, Wa
Gr, Wa
Gr, Fa, Wa
BW, Ki, RC, To, Fa
BW, Ki, Fa
BW, Gr, Ko, Ds, Mo, Fa
BW, Gr, Ko, Ds, To, Fa
BW, Ki
BW, Ki, Ko, Ds, Fy, Fa
BW, Gr, Ko, Ds, To, Fa
Fo, To, Fa
BW, Ki, To, Fa
RC, To
Ko, Ds, Mo, RC, To, Fa
BW, Ki, Gr, Ko, Fa
BW, Ki, Gr, Ko, Ds, Fy,
Mo, RC, To, Fa
Gr, Ko, Fy, Mo, Fa
Ko, Ds, Fa

BM-C
NBM-C
R-C
NBM-VC
R-C
R-U
R-VC
R-C
R-C

681

Neddicky

Cisticola fulvicapillus

R-C

685
687
688
689
695

Blackchested Prinia
Namaqua Warbler
Rufouseared Warbler
Spotted Flycatcher
Marico Flycatcher

Prinia flavicans
Phragmacia substriata
Malcorus pectoralis
Muscicapa striata
Bradornis mariquensis

Er-C
E-LC
E-C
NBM-C
Er-C

Wa
Fo, BW, To, Wa
Wa
Fo, BW, Ki, To, Fa
BW, Ki, Ko
BW, Ki, Ko, Ds
Gr, Fa
Gr, Fa
Gr, Fa, Wa
Fo, BW, Gr, Fy, RC, To,
Fa
BW, Ki, Gr, Ds, To, Fa
Ko
Ki, Ko, Ds
BW, Ki, Ko, To, Fa
BW, Ki

54

Habitats

RDL
Status

Obs

X

X

X

X

X
X
X
X
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697
698
703
706
710
711
713
714
716
717
718
719
727
731

Chat Flycatcher
Fiscal Flycatcher
Pririt Batis
Fairy Flycatcher
Paradise Flycatcher
African Pied Wagtail
Cape Wagtail
Yellow Wagtail
Grassveld Pipit
Kimberley Pipit
Plainbacked Pipit
Buffy Pipit
Orangethroated Longclaw
Lesser Grey Shrike

Bradornis infuscatus
Sigelus silens
Batis pririt
Stenostira scita
Terpsiphone viridis
Motacilla aguimp
Motacilla capensis
Motacilla flava
Anthus cinnamomeus
Anthus pseudosimilis
Anthus leucophrys
Anthus vaalensis
Macronyx capensis
Lanius minor

General
Status
Er-C
E-C
Er-C
E-C
BM-C
R-C
R-C
NBM-U
R-C
E-U
R-C
R-U
E-C
NBM-C

732

Fiscal Shrike

Lanius collaris

R-C

733
739
741
743

Redbacked Shrike
Crimsonbreasted Shrike
Brubru
Threestreaked Tchagra

Lanius collurio
Laniarius atrococcineus
Nilaus afer
Tchagra australis

NBM-C
Er-C
R-C
R-C

746

Bokmakierie

Telophorus zeylonus

Er-C

759

Pied Starling

Spreo bicolor

E-C

760

Wattled Starling

Creatophora cinerea

R(n)-LA

764

Glossy Starling

Er-C

770

Palewinged Starling

Er-C

Ko, Ds, RC

788
796

Er-C
E-VC

Ko, Ds
Fo, BW, Ko, Fy, To, Fa

Plocepasser mahali

R-VC

BW, Ki, Fa

800
801
802

Dusky Sunbird
Orange River White-eye
Whitebrowed
Sparrowweaver
Sociable Weaver
House Sparrow
Great Sparrow

Lamprotornis nitens
Onychognathus
nabouroup
Cinnyris fusca
Zosterops pallidus

Ki, Ko, Ds
BW, Ko, To
Ki, Ko, Ds
BW, Ko, Fy, Mo, To, Fa
Fo, BW, To, Fa
RC, To, Fa, Wa, Ms
Gr, Fy, To, Fa, Wa
Gr, Fa, Wa
BW, Gr, Fa
Gr
Gr, Mo, Fa
Ki, Gr, Fa
Gr, Fa
BW, Ki, Gr
BW, Ki, Gr, Ko, Ds, Fy,
Mo, To, Fa
BW, Ki, Gr, Fa
BW, Ki, Ko, Ds
BW
BW
Gr, Ko, Ds, Fy, RC, To,
Fa
Gr, Ko, Fy, Mo, To, Fa
BW, Ki, Gr, Ko, Ds, To,
Fa
BW, Ki, Ko, Ds, To, Fa

Philetairus socius
Passer domesticus
Passer motitensis

E-C
R-VC
R-U

803

Cape Sparrow

Passer melanurus

Er-VC

BW, Ki
To, Fa
BW, Ki, Ds
BW, Ki, Ko, Ds, Fy, To,
Fa

799

Habitats

Passer diffusus

Er-C

BW, Ki, Ko, To, Fa

806

Southern Greyheaded
Sparrow
Scalyfeathered Finch

Sporopipes squamifrons

Er-C

814

Masked Weaver

Ploceus velatus

R-C

821
824
826
832
834
842
844
845
846
847
852
856
860
861
862

Redbilled Quelea
Red Bishop
Golden Bishop
Longtailed Widow
Melba Finch
Redbilled Firefinch
Blue Waxbill
Violeteared Waxbill
Common Waxbill
Blackcheeked Waxbill
Quail Finch
Redheaded Finch
Pintailed Whydah
Shafttailed Whydah
Paradise Whydah

Quelea quelea
Euplectes orix
Euplectes afer
Euplectes progne
Pytilia melba
Lagonosticta senegala
Uraeginthus angolensis
Granatina granatina
Estrilda astrild
Estrilda erythronotos
Ortygospiza atricollis
Amadina erythrocephala
Vidua macroura
Vidua regia
Vidua paradisaea

R(n)-LA
R-C
R(n)-LC
R(n)-C
R-C
R-C
R-C
Er-LC
R-C
R-LC
R-C
Er-VC
R(n)-C
Er-C
R-C

BW, Ki, Ko, Ds, Fa
BW, Ki, Gr, Ko, Ds, Mo,
To, Fa, Wa
BW, Ki, Gr, Fa
Gr, To, Fa, Wa
Gr, Fa, Wa
Gr, Wa
BW, Ki, Ko, Ds
BW, Gr, Ko, To, Fa
BW, To, Fa
BW, Ki, Fa
Gr, To, Fa, Wa
BW, Ki
Gr
Gr, Fa
BW, Gr, To, Fa
BW, Ki, Ko
BW, To, Fa

804

55

RDL
Status

Obs
X

X
X

X

X

X
X
X

X
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867

Steelblue Widowfinch

Vidua chalybeata

General
Status
R(n)-C

870

Blackthroated Canary

Serinus atrogularis

R-C

872

Cape Canary

Serinus canicollis

R-VC

878

Yellow Canary

Serinus flaviventris

Er-C

879
884
885
886
887

Whitethroated Canary
Goldenbreasted Bunting
Cape Bunting
Rock Bunting
Larklike Bunting

Serinus albogularis
Emberiza flaviventris
Emberiza capensis
Emberiza tahapisi
Emberiza impetuani

Er-C
R-U
R-C
R(n)-LC
Er-VC

RDL
Status

Habitats
BW, To, Fa
BW, Ki, Gr, Ko, Ds, Fy,
To, Fa
Fy, Mo, To, Fa
Ki, Gr, Ko, Ds, Fy, Mo,
To, Fa
Ko, Ds
BW, To, Fa
Ko, Ds, Fy, Mo, RC
Mo, RC
Ko, Ds, Fy

Obs

X

X
x

Table 9: Abbreviation explanations for Table 8.
Status
R = Resident
BM = Breeding
Migrant
NBM = Nonbreeding
migrant
V = Vagrant

Occurrence
A = Abundant
VC = Very Common
C = Common
U = Uncommon
R = Rare

Endemic Status
E = wholly endemic species
Er = species with range
largely confined to
Southern Africa
Es = endemic sub-species
which is potentially a full
species
Ebr = species with breeding
range wholly confined to
Southern Africa.

Red Data Species
RE = regionally extinct
CR = critically
endangered
EN = endangered
VU = vulnerable
NT = near threatened.

Habitats
Fo = Forest
BW = Bushveld and
Woodland
Ki = Kalahari
Gr = Grassland
Ko = Karoo
Ds = Desert
Fy = Fynbos
Mo = Mountains
RC = Rocks and Cliffs
To = Towns and
Gardens
Fa = Farmland
Wa = Wetland (Inland
Water)
Mp = Marine pelagic
Ms = Marine Shoreline

Table 10: Expected reptile list (based on known historical distribution lists) for the region. RDL status is also
given.
Family
Agamidae
Agamidae
Agamidae
Amphisbaenidae
Atractaspididae
Atractaspididae
Atractaspididae
Chamaeleonidae
Colubridae
Colubridae
Colubridae
Colubridae
Colubridae
Colubridae
Colubridae
Colubridae
Colubridae
Colubridae
Colubridae

Species
Agama aculeata aculeata
Agama aculeata distanti
Agama atra
Monopeltis capensis
Aparallactus capensis
Homoroselaps lacteus
Xenocalamus bicolor bicolor
Chamaeleo dilepis dilepis
Boaedon capensis
Crotaphopeltis hotamboeia
Dasypeltis scabra
Dispholidus typus typus
Lamprophis aurora
Lycodonomorphus rufulus
Lycophidion capense capense
Philothamnus semivariegatus
Prosymna bivittata
Psammophis notostictus
Psammophis trinasalis

Common name
Common Ground Agama
Distant's Ground Agama
Southern Rock Agama
Cape Worm Lizard
Black-headed Centipede-eater
Spotted Harlequin Snake
Bicoloured Quill-snouted Snake
Common Flap-neck Chameleon
Brown House Snake
Red-lipped Snake
Rhombic Egg-eater
Boomslang
Aurora House Snake
Brown Water Snake
Cape Wolf Snake
Spotted Bush Snake
Two-striped Shovel-snout
Karoo Sand Snake
Fork-marked Sand Snake
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Cons status
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
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Family
Colubridae
Colubridae

vers: DRAFT

Species
Psammophylax tritaeniatus
Pseudaspis cana
Telescopus semiannulatus
semiannulatus
Karusasaurus polyzonus
Elapsoidea sundevallii media
Hemachatus haemachatus
Naja nivea
Chondrodactylus bibronii
Lygodactylus capensis capensis
Pachydactylus capensis
Pachydactylus mariquensis
Ptenopus garrulus garrulus
Ichnotropis squamulosa
Nucras intertexta
Pedioplanis lineoocellata
Pedioplanis namaquensis
Leptotyphlops scutifrons scutifrons
Pelomedusa subrufa
Trachylepis capensis
Trachylepis punctatissima
Trachylepis spilogaster
Trachylepis sulcata sulcata
Trachylepis varia
Psammobates oculifer
Stigmochelys pardalis
Rhinotyphlops lalandei
Varanus albigularis albigularis
Bitis arietans arietans
Causus rhombeatus

Colubridae
Cordylidae
Elapidae
Elapidae
Elapidae
Gekkonidae
Gekkonidae
Gekkonidae
Gekkonidae
Gekkonidae
Lacertidae
Lacertidae
Lacertidae
Lacertidae
Leptotyphlopidae
Pelomedusidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Testudinidae
Testudinidae
Typhlopidae
Varanidae
Viperidae
Viperidae

Common name
Striped Grass Snake
Mole Snake

Cons status
Not Evaluated
Not Evaluated

Eastern Tiger Snake

Not Evaluated

Karoo Girdled Lizard
Highveld Garter Snake
Rinkhals
Cape Cobra
Bibron's Gecko
Common Dwarf Gecko
Cape Gecko
Marico Gecko
Common Barking Gecko
Common Rough-scaled Lizard
Spotted Sandveld Lizard
Spotted Sand Lizard
Namaqua Sand Lizard
Peters' Thread Snake
Marsh Terrapin
Cape Skink
Speckled Rock Skink
Kalahari Tree Skink
Western Rock Skink
Variable Skink
Serrated Tent Tortoise
Leopard Tortoise
Delalande's Beaked Blind Snake
Rock Monitor
Puff Adder
Rhombic Night Adder

Not Evaluated
Not listed
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not listed
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated
Not Evaluated

Table 11: Expected amphibian list (based on known historical distribution lists) for the proposed
development site. RDL status is also provided.
Family
Brevicepitidae
Bufonidae
Bufonidae
Bufonidae
Bufonidae
Hyperoliidae
Phrynobatrachidae
Pipidae
Pyxicephalidae
Pyxicephalidae
Pyxicephalidae
Pyxicephalidae
Pyxicephalidae
Pyxicephalidae

Species
Breviceps adspersus
Poyntonophrynus vertebralis
Sclerophrys capensis
Sclerophrys gutturalis
Sclerophrys poweri
Kassina senegalensis
Phrynobatrachus natalensis
Xenopus laevis
Amietia delalandii
Amietia fuscigula
Cacosternum boettgeri
Pyxicephalus adspersus
Tomopterna cryptotis
Tomopterna tandyi

Common name
Bushveld Rain Frog
Southern Pygmy Toad
Raucous Toad
Guttural Toad
Power's Toad
Bubbling Kassina
Snoring Puddle Frog
Common Platanna
Delalande's River Frog
Cape River Frog
Common Caco
Giant Bull Frog
Tremelo Sand Frog
Tandy's Sand Frog

Red list category
Least Concern
Least Concern
Least Concern
Least Concern
Least Concern
Least Concern
Least Concern
Least Concern
Least Concern
Least Concern
Least Concern
Near Threatened
Least Concern
Least Concern

Table 12: Lepidopteran species recorded from the region. RDL status is also provided.
Family
ARCTIIDAE
ARCTIIDAE
ARCTIIDAE
CRAMBIDAE

Species
Amata alicia alicia
Diota rostrata rostrata
Leucaloa eugraphica eugraphica
Antigastra catalaunalis catalaunalis

Common name

57

Red list category
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
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Family
CRAMBIDAE
CRAMBIDAE
CRAMBIDAE
CRAMBIDAE
GEOMETRIDAE

Species
Bocchoris onychinalis onychinalis
Notarcha quaternalis quaternalis
Pyrausta incoloralis incoloralis
Syngamia latimarginalis latimarginalis
Chiasmia

Common name

GEOMETRIDAE

Drepanogynis bifasciata bifasciata

HEPIALIDAE

Eudalaca cretata cretata

HESPERIIDAE

Abantis tettensis

Spotted velvet skipper

HESPERIIDAE

Gegenes pumilio gambica

Dark hottentot

HESPERIIDAE

Kedestes lepenula

Chequered ranger

HESPERIIDAE

Leucochitonea levubu

White-cloaked skipper

HESPERIIDAE

Spialia delagoae

Delagoa sandman

HESPERIIDAE

Spialia diomus ferax

Common sandman

HESPERIIDAE

Spialia mafa mafa

Mafa sandman

HESPERIIDAE

Spialia nanus

Dwarf sandman

HESPERIIDAE

Spialia spio

Mountain sandman

LYCAENIDAE

Aloeides aranda

Aranda copper

LYCAENIDAE

Aloeides damarensis damarensis

Damara copper

LYCAENIDAE

Aloeides gowani

Gowan's copper

LYCAENIDAE

Aloeides pierus

Dull copper

LYCAENIDAE

Aloeides trimeni trimeni

Trimen's copper

LYCAENIDAE

Anthene amarah amarah

Black striped hairtail

LYCAENIDAE

Anthene dulcis dulcis

Mashuna hairtail

LYCAENIDAE

Azanus jesous

Topaz babul blue

LYCAENIDAE

Azanus moriqua

LYCAENIDAE

Azanus ubaldus

LYCAENIDAE

Brephidium metophis

Tinktinkie blue

LYCAENIDAE

Cacyreus marshalli

Common geranium
bronze

LYCAENIDAE

Chilades trochylus

Grass jewel

LYCAENIDAE

Cigaritis ella

Ella's bar

LYCAENIDAE

Cigaritis mozambica

Mozambique bar

LYCAENIDAE

Cigaritis natalensis

Natal bar

LYCAENIDAE

Cigaritis phanes

Silvery bar

Black-bordered babul
blue
Velvet-spotted babul
blue
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Red list category
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
Not listed
Not Threatened (NT) [not
an IUCN category]
Not Evaluated (NE)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
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Family

Species

Common name

LYCAENIDAE

Crudaria leroma

Silver spotted grey

LYCAENIDAE

Cupidopsis jobates jobates

Tailed meadow blue

LYCAENIDAE

Eicochrysops messapus mahallakoaena

Cupreous blue

LYCAENIDAE

Harpendyreus notoba

Salvia mountain blue

LYCAENIDAE

Lampides boeticus

Pea blue

LYCAENIDAE

Lepidochrysops letsea

Free State blue

LYCAENIDAE

Lepidochrysops patricia

Patricia blue

LYCAENIDAE

Lepidochrysops plebeia plebeia

Twin-spot blue

LYCAENIDAE

Leptomyrina henningi henningi

Henning's black-eye

LYCAENIDAE

Leptomyrina lara

Cape black-eye

LYCAENIDAE

Leptotes

LYCAENIDAE

Leptotes pirithous pirithous

Common zebra blue

LYCAENIDAE

Lycaena clarki

Eastern sorrel copper

LYCAENIDAE

Oraidium barberae

Dwarf blue

LYCAENIDAE

Stugeta bowkeri henningi

LYCAENIDAE

Stugeta subinfuscata reynoldsi

LYCAENIDAE

Tarucus sybaris linearis

Dotted blue

LYCAENIDAE

Thestor protumnus aridus

Boland skolly

LYCAENIDAE

Tuxentius melaena griqua

Black pie

LYCAENIDAE

Tuxentius melaena melaena

Black pie

LYCAENIDAE

Zintha hintza hintza

Hintza pierrot

LYCAENIDAE

Zintha hintza krooni

Hintza pierrot

LYCAENIDAE

Zizeeria knysna knysna

African grass blue

LYCAENIDAE

Zizina otis antanossa

Dark grass blue

LYCAENIDAE

Zizula hylax

Tiny grass blue

NOCTUIDAE
NOCTUIDAE
NOCTUIDAE
NOCTUIDAE
NOCTUIDAE
NOCTUIDAE
NOCTUIDAE
NOCTUIDAE
NOCTUIDAE
NOCTUIDAE

Brevipecten
Cerocala vermiculosa vermiculosa
Ctenusa varians varians
Cucullia hutchinsoni hutchinsoni
Diaphone eumela eumela
Eutelia adulatrix adulatrix
Ophiusa dianaris dianaris
Ophiusa tirhaca tirhaca
Serrodes partita partita
Sphingomorpha chlorea chlorea

Bowker's marbled
sapphire
Dusky marbled
sapphire
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Red list category
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Not listed
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Data Deficient (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Not listed
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Not listed
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
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Family
NOCTUIDAE
NOCTUIDAE
NOCTUIDAE

Species
Syngrapha circumflexa circumflexa
Trichoplusia orichalcea orichalcea
Trichoplusia vittata vittata

Common name

NYMPHALIDAE

Acraea natalica

Natal acraea

NYMPHALIDAE

Acraea neobule neobule

Wandering donkey
acraea

NYMPHALIDAE

Acraea stenobea

Suffused acraea

NYMPHALIDAE

Acraea trimeni

Trimen's acraea

NYMPHALIDAE

Byblia ilithyia

Spotted joker

NYMPHALIDAE

Danaus chrysippus orientis

African monarch, Plain
tiger

NYMPHALIDAE

Hypolimnas misippus

Common diadem

NYMPHALIDAE

Junonia hierta cebrene

Yellow pansy

NYMPHALIDAE

Junonia oenone oenone

Blue pansy

NYMPHALIDAE

Junonia orithya madagascariensis

Eyed pansy

NYMPHALIDAE

Phalanta phalantha aethiopica

African leopard

NYMPHALIDAE

Physcaeneura panda

Dark-webbed ringlet

NYMPHALIDAE

Stygionympha irrorata

Karoo hillside brown

NYMPHALIDAE

Telchinia serena

Dancing acraea

NYMPHALIDAE

Vanessa cardui

Painted lady

NYMPHALIDAE

Ypthima asterope hereroica

African ringlet

PAPILIONIDAE

Papilio demodocus demodocus

Citrus swallowtail

PIERIDAE

Belenois aurota

Brown-veined white

PIERIDAE

Catopsilia florella

African migrant

PIERIDAE

Colias electo electo

African clouded yellow

PIERIDAE
PIERIDAE

Colotis euippe mediata
Colotis euippe omphale

Smoky orange tip
Smoky orange tip

PIERIDAE

Colotis evagore antigone

Small orange tip

PIERIDAE

Colotis evenina evenina

Orange tip

PIERIDAE

Colotis evenina sipylus

Orange tip

PIERIDAE

Colotis lais

Kalahari orange tip

PIERIDAE

Eurema brigitta brigitta

Broad-bordered grass
yellow

PIERIDAE

Pinacopteryx eriphia eriphia

Zebra white

PIERIDAE

Pontia helice helice

PIERIDAE

Teracolus agoye bowkeri

Common meadow
white
Speckled sulphur tip
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Red list category
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Not listed
Least Concern (LC)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Not listed
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
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Family

Species

Common name

PIERIDAE

Teracolus eris eris

Banded gold tip

PIERIDAE

Teracolus subfasciatus

Lemon traveller

SATURNIIDAE
SPHINGIDAE
SPHINGIDAE
SPHINGIDAE
THYRETIDAE

Epiphora mythimnia mythimnia
Hippotion celerio celerio
Nephele comma comma
Sphingonaepiopsis nana nana
Thyretes caffra caffra
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Red list category
2013)
Least Concern (SABCA
2013)
Least Concern (SABCA
2013)
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
Not Evaluated (NE)
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APPENDIX B: VEGETATION TYPE DESCPRIPTIONS

B1.

Kimberley Thornveld

Distribution
Kimberley Thornveld is distributed within the North-West, Free State and Northern Cape Provinces where is
occupies most of the Kimberley, Hartswater, Bloemhof and Hoopstad Districts as well as substantial parts of
the Warrenton, Christiana, Taung, Boshof and to some extent the Barkly West Districts. It also includes
pediment areas in the Herbert and Jacobsdal Districts within an altitude range of between 1050-1400 m.

Landscape features
It occurs on plains, which are often slightly irregular with well-developed tree layer with Acacia erioloba,
Acacia tortilis, Acacia karroo and Boscia albitrunca and well-developed shrub layer with occasional dense
stands of Tarchonanthus camphoratus and Acacia mellifera. Grass layer is largely open with much
uncovered soil.

Geology & soils
The geology and soils are dominated by Andesitic lavas of the Allanridge Formation in the north and west
and fine-grained sediments of the Karoo Supergroup in the south and east. Deep (0.6-1.2 m) sandy to
loamy soils of the Hutton soil form (Ae and Ah land types) on slightly undulating sandy plains.

Climate
Rainfall occurs in summer and autumn, with very dry winters. The mean annual precipitation is from about
300 mm in the southwest to about 500 mm in the northeast. Frost is frequent in winter. Mean monthly
maximum and minimum temperatures for Kimberley 37.5 °C and -4.1 °C for January and July, respectively.

Table 13: The most dominant and diagnostic floristic components of Kimberley Thornveld (adapted from
Mucina & Rutherford, 2006).
Grasses
Eragrostis lehmanniana (d)
Aristida canescens
Aristida congesta
Aristida mollissima subsp.
argentea

Forbs

Trees & Shrubs

Herbs:
Barleria macrostegia
Dicoma schinzii
Harpagophytum procumbens subsp.
procumbens

Tall Tree:
Acacia erioloba (d)
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Small Trees:
Acacia karroo (d)
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Grasses
Cymbopogon pospischilii
Digitaria argyrograpta
Digitaria eriantha subsp.
eriantha
Enneapogon cenchroides
Enneapogon scoparius
Eragrostis rigidor
Heteropogon contortus
Themeda triandra

vers: DRAFT

Forbs

Trees & Shrubs

Helichrysum cerastioides
Hermbstaedtia odorata
Hibiscus marlothianus
Jamesbrittenia aurantiaca
Lippia scaberrima
Osteospermum muricatum
Vahlia capensis subsp. vulgaris

Acacia mellifera subsp. detinens (d)
Acacia tortilis subsp. heteracantha (d)
Rhus lancea

Succulent Herbs:
Aloe grandidentata
Piaranthus decipiens.

Tall Shrubs:
Tarchonanthus camphoratus (d)
Diospyros pallens
Ehretia rigida subsp. rigid a
Euclea crispa subsp. ovata
Grewia flava
Lycium arenicola
Lycium hirsutum
Rhus tridactyla
Low Shrubs:
Acacia hebeclada subsp. hebeclada (d)
Anthospermum rigidum subsp. pumilum
Helichrysum zeyheri
Hermannia comosa
Lycium pilifolium
Melolobium microphyllum
Pavonia burchellii
Peliostomum leucorrhizum
Plinthus sericeus
Wahlenbergia nodosa
Succulent Shrubs:
Aloe hereroensis var. hereroensis
Lycium cinereum

Conservation
Kimberley Thornveld is regarded as being Least threatened. It has a target conservation value of 16%, but
only 2% of the unit is statutorily conserved in Vaalbos National Park as well as in Sandveld, Bloemhof Dam
and SA Lombard Nature Reserves. Some 18% is already transformed, mostly by cultivation. Erosion is very
low. The area is mostly used for cattle farming or game ranching. Overgrazing leads to encroachment of
Acacia mellifera subsp. detinens.
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APPENDIX C – IMPACT RATING SIGNIFICANCE METHODOLOGIES & CALCULATIONS.

C1.

Impact Assessment Methodology

The impacts will be ranked according to the methodology described below. Where possible, mitigation
measures will be provided to manage impacts.

In order to ensure uniformity, a standard impact

assessment methodology will be utilised so that a wide range of impacts can be compared with each other.
The impact assessment methodology makes provision for the assessment of impacts against the following
criteria, as discussed below.

C2.

Nature of the impact

Each impact should be described in terms of the features and qualities of the impact. A detailed
description of the impact will allow for contextualisation of the assessment.

C3.

Extent of the impact

Extent intends to assess the footprint of the impact. The larger the footprint, the higher the impact rating
will be. The table below provides the descriptors and criteria for assessment.

Table 14: Criteria for the assessment of the extent of the impact.
Extent Descriptor

Definition

Site
Local

Impact footprint remains within the boundary of the site.
Impact footprint extends beyond the boundary of the site
to the adjacent surrounding areas.
Impact footprint includes the greater surrounds and may
include an entire municipal or provincial jurisdiction.
The scale of the impact is applicable to the Republic of
South Africa.
The impact has global implications

Regional
National
Global

Rating
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1
2
3
4
5
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C4.

vers: DRAFT

Duration of the impact

The duration of the impact is the period of time that the impact will manifest on the receiving environment.
Importantly, the concept of reversibility is reflected in the duration rating. The longer the impact endures,
the less likely it is to be reversible. See Table 15for the criteria for rating duration of impacts.

Table 15: Criteria for the rating of the duration of an impact.
Duration
Descriptor

Construction /
Decommissioning
phase only
Short term

Medium term

Long term

Permanent

C5.

Definition

Rating

The impact endures for only as long as the construction or
the decommissioning period of the project activity. This
implies that the impact is fully reversible.
The impact continues to manifest for a period of between
3 and 5 years beyond construction or decommissioning.
The impact is still reversible.
The impact continues between 6 and 15 years beyond the
construction or decommissioning phase. The impact is still
reversible with relevant and applicable mitigation and
management actions.
The impact continues for a period in excess of 15 years
beyond construction or decommissioning. The impact is
only reversible with considerable effort in implementation
of rigorous mitigation actions.
The impact will continue indefinitely and is not reversible.

1

2

3

4

5

Potential intensity of the impact

The concept of the potential intensity of an impact is the acknowledgement at the outset of the project of
the potential significance of the impact on the receiving environment. For example, SO2 emissions have the
potential to result in significant adverse human health effects, and this potential intensity must be
accommodated within the significance rating.

The importance of the potential intensity must be

emphasised within the rating methodology to indicate that, for an adverse impact to human health, even a
limited extent and duration will still yield a significant impact.
Within potential intensity, the concept of irreplaceable loss is taken into account. Irreplaceable loss may
relate to losses of entire faunal or floral species at an extent greater than regional, or the permanent loss of
significant environmental resources. Potential intensity provides a measure for comparing significance
across different specialist assessments. This is possible by aligning specialist ratings with the potential
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This allows for better integration of specialist studies into the

environmental impact assessment. See Table 16 and Table 17 below.

Table 16: Criteria for impact rating of potential intensity of a negative impact.
Potential Intensity
Descriptor

High
Moderate-High
Moderate
Moderate-Low
Low

Definition of negative impact

Rating

Significant impact to human health linked to mortality/loss
of a species/endemic habitat.
Significant impact to faunal or floral populations/loss of
livelihoods/individual economic loss.
Reduction in environmental quality/loss of habitat/loss of
heritage/loss of welfare amenity
Nuisance impact
Negative change with no associated consequences.

16
8
4
2
1

Table 17: Criteria for the impact rating of potential intensity of a positive impact.
Potential Intensity
Descriptor

Moderate-High
Moderate
Moderate-Low
Low

Rating

Definition of positive impact

Net improvement in human welfare
Improved environmental quality/improved individual
livelihoods.
Economic development
Positive change with no other consequences.

8
4
2
1

It must be noted that there is no HIGH rating for positive impacts under potential intensity, as it must be
understood that no positive spinoff of an activity can possibly raise a similar significance rating to a
negative impact that affects human health or causes the irreplaceable loss of a species.

C6.

Likelihood of the impact

This is the likelihood of the impact potential intensity manifesting. This is not the likelihood of the activity
occurring. If an impact is unlikely to manifest then the likelihood rating will reduce the overall significance.
Table 18 provides the rating methodology for likelihood.
The rating for likelihood is provided in fractions in order to provide an indication of percentage probability,
although it is noted that mathematical connotation cannot be implied to numbers utilised for ratings.
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Table 18: Criteria for the rating of the likelihood of the impact occurring
Likelihood
Descriptor

Improbable
Unlikely

Probable
Highly Probable
Definite

C7.

Definition

Rating

The possibility of the impact occurring is negligible and
only under exceptional circumstances.
The possibility of the impact occurring is low with a less
than 10% chance of occurring. The impact has not occurred
before.
The impact has a 10% to 40% chance of occurring. Only
likely to happen once in every 3 years or more.
It is most likely that the impact will occur and there is a
41% to 75% chance of occurrence.
More than a 75% chance of occurrence. The impact will
occur regularly.

0.1
0.2

0.5
0.75
1

Cumulative Impacts

Cumulative impact are reflected in the in the potential intensity of the rating system. In order to assess any
impact on the environment, cumulative impacts must be considered in order to determine an accurate
significance. Impacts cannot be assessed in isolation. An integrated approach requires that cumulative
impacts be included in the assessment of individual impacts.
The nature of the impact should be described in such a way as to detail the potential cumulative impact of
the activity.

C8.

Significance Assessment

The significance assessment assigns numbers to rate impacts in order to provide a more quantitative
description of impacts for purposes of decision making. Significance is an expression of the risk of damage
to the environment, should the proposed activity be authorised.
To allow for impacts to be described in a quantitative manner in addition to the qualitative description
given above, a rating scale of between 1 and 5 was used for each of the assessment criteria. Thus the total
value of the impact is described as the function of significance, which takes cognisance of extent, duration,
potential intensity and likelihood.

Impact Significance = (extent + duration + potential intensity) x likelihood
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Table 19 provides the resulting significance rating of the impact as defined by the equation as above.

Table 19: Significance rating formulas.
Score

Rating

Implications for Decision-making

<3

Low

3-9

Moderate

10 - 20

High

21 - 26

Fatally Flawed

Project can be authorised with low risk of environmental
degradation
Project can be authorised but with conditions and routine
inspections. Mitigation measures must be implemented.
Project can be authorised but with strict conditions and high
levels of compliance and enforcement. Monitoring and
mitigation are essential.
Project cannot be authorised
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