21 October 2011
EcoAgent CC
Prof. G.J Bredenkamp
P.O. Box 25533
MONUMENTPARK
0181
Dear George
REQUEST TO UNDERTAKE A BIODIVERSITY ASSESSMENT FOR THE PROPOSED SICELO SUBSTATION
AND POWERLINE, MEYERTON
Our earlier telecom refers. This letter serves to confirm the scope of work required for the abovementioned
assessment, subsequent to receiving confirmation from the Gauteng Department of Agriculture and Rural
Development (GDARD) that the following is required:
1. Vegetation Assessment, with specific reference to Gnaphalium nelsonii and Stenostelma umbelluliferum.
2. Birds, with specific reference to Tyto capensis (African Grass Owl); and
3. Wetlands.
The vegetation assessment should:
• Identify, map and describe vegetation types / plant communities / habitat to be affected by the proposed project;
• List the plant species (trees, shrubs, grasses and herbaceous species of special interest) present in each
ecological unit for plant community and ecosystem description.
• Identify red data plant species, possible encroacher species and exotic plant species.
• Identify and describe ecologically sensitive areas.
• Identify problem areas in need of special treatment or management, e.g. bush encroachment, erosion, degraded
areas, reclamation areas.
• Make recommendations on aspects that should be monitored during development.
In terms of avifuana, the assessment should include a study of the habitats and avifauna which may occur in the
study area and its immediate surroundings, with emphasis on Red Data bird species. The study should make
recommendations with respect to the on-going management of any priority and/or sensitive areas identified.
In terms of the wetland assessment, the extent and functionality of potential wetland conditions which occur in the
study area must be assessed. The study should:
• Conclusively identify the presence or absence of wetland conditions as prescribed by the DWAF (2005)
delineation guideline;
• Identify the outer edge of the wetland temporary zone;
• Classify the wetland according to the system proposed in the national wetlands inventory if relevant,
• Indicate the relative functional importance of identified wetlands;
• Discuss wetland buffer zones;
• Indicate possible impacts on identified wetlands; and
• Recommend mitigation measures in order to limit the impact of the proposed project.

Please be advised that four alternative corridors have been identified for the alignment of the proposed powerline.
All four routes must be included in the abovementioned assessments.
I trust that this is in order. Please do not hesitate to contact me should you have any questions or require additional
information.

Regards,

Elmarie van der Walt
For the MSA Group
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EXECUTIVE SUMMARY

The proposed substation will cover an area of approximately 0.65 hectares and will
have an immediate capacity of 1 x 20MVA. The substation will be upgraded in future
with an additional 1 x 20 MVA. The substation will be located on a new line route,
extending from Eskom’s Kookfontein MTS. This 88 kV line will loop into the new
substation.

Vegetation and Flora

The vegetation along the alternative transects and substation site is mostly disturbed,
degraded or transformed. Only Alternative 1 will transect the Natural Grassland. Due
to GDARD policy natural primary grassland is regarded as sensitive. This habitat is
also important for grassland birds. Three plant species of conservation concern are
present, all three being geophytes. The species richness is generally low, except in
the natural grassland where the species richness is high. Although the risk of
damaging the red data species during the construction phase of the pylons, is low,
measures should be taken to ensure that plants at risk be removed and replanted.

From a vegetation and flora point of view Alternative 2, 3 or 4 are preferred, to avoid
construction and degradation of the primary grassland, while Alternative 3 is the
preferred route from the wetland perspective.

Birds

No threatened species are expected to be regular residents or even frequent visitors,
all being expected only as infrequent visitors (six species) or infrequent vagrants
(seven species). This is because the habitats available on site are generally too
limited in area (especially for the larger species) and/or their quality is too low
(grasslands burnt, wetlands without moist margins and high quality watery) to
support meaningful numbers.
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Some species are expected because they are non-breeding summer migrants from
the northern hemisphere that range widely in search of food and roost sites, and for
which some suitable habitats may exist from time to time (Corn Crake, Blackwinged Pratincole, Pallid Harrier and Lesser Kestrel). Generally, the main threats
to these species are on their boreal breeding grounds, and while in Africa they are
unfettered in choosing their non-breeding habitat.

Others are resident species in South Africa whose habitats on the property are
potentially suitable as feeding, roosting and/or breeding areas, but seem to lack
certain factors that are expected to prevent regular residence on site and are rate at
a low probability of occurrence. For example, the habitats are too small in area,
disturbed and/or inferior in quality (African Grass-Owl, Blue Korhaan, Whitebellied Korhaan, Blue Crane, Greater Painted-snipe and African Marsh-Harrier,
Melodious Lark) to permit regular residence or even a temporary stay. Management
to improve these natural habitats will of course improve the frequency and duration
that they can be used by these threatened visitors. Those species favouring the
wetlands are also vulnerable to drought, making their presence and the habitats they
prefer only possible during years of ideal rainfall, although this can be ameliorated by
provision of 'clean' effluent from the Waste Water Works. Some species are
expected to visit the site for erratically available food sources, such as the Cape
Vulture, for carrion possibly from game/livestock on site while they are en route from
the Magaliesberg breeding colonies to the game of Suikerbosrand Nature Reserve,
or the Lanner hunting in the area for seasonal concentrations of avian prey species
– and both raptors use pylons for resting/hunting perches, so additional power line
poles as perches may even be beneficial.

Only the Lesser Kestrel and Melodious Lark are assessed as having a medium
probability of occurrence on site, even though only expected as erratic visitors
among the threatened species. Both rely on grassland of a particular quality to attract
their presence, especially the more productive natural grassland, the non-breeding
migrant kestrel for plentiful small invertebrates to fatten it up for its return migration,
and the nomadic lark for grass cover of the right height, density and quality to enable
breeding. At present, the grasslands are apparently burnt too often to create ideal
habitat for either species, making both species the most likely from among the
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potential threatened species on site to benefit from improved grassland
management.

There are two main environmental and avian concerns related to the alternative
routes proposed for an 88 kV power line west of Meyerton. The first is the need for
the power lines to be constructed on and across natural grasslands, which only really
applies to route Alternative 1. The second is the collision hazard posed by the power
line routes to birds in flight, in this case primarily larger grass- and wetland birds, and
wetland birds that fly at night, which applies to all of route Alternatives 1 & 2 and the
Meydustria leg of Alternative 4. Fortunately, Alternative 3 that runs alongside
Meydustria and the adjacent major roads/motorways (R59, M61) is free of these
concerns, and neither concern is applicable to the remainder of Alternative 4 from its
junction with Alternative 3 near Duif Street to its endpoint near the Langkudspruit.
From an avian perspective, Alternative 3 is the only viable to link the sub-station to
the northern sector of Alternative.

The habitats on the site are considered too small in area, too disturbed and/or inferior
in quality for African Grass-Owl, and this species is regarded as an infrequent
vagrant in the area. There are currently no African Grass-Owls on the site.

Specific mitigation measures
Servitude disturbance
•
•
•
•
•
•
•

•

Use existing distribution lines and servitudes wherever possible to avoid
creating new disturbances.
Wherever possible, place servitudes through areas of least sensitive habitat.
Minimize tracks, use of heavy equipment and dumping of soil as far as
possible to contain the area of substrate affected.
Store separately any topsoil removed for later rehabilitation.
Rehabilitate plant cover as a continual process, to maximize viability of the
natural seed bank and reduce loss of topsoil during storage.
Monitor rehabilitation success by comparing data from the servitude with that
of surrounding habitats.
Conduct monitoring during two seasons for each year. Construction staff
must be restricted to an allocated area and should not gain access to
sensitive habitat types.
Provide adequate ablution facilities during construction and maintenance to
avoid using natural (sensitive) areas as toilets.
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Special power line considerations
•
•

•

Where power lines are to be constructed, the Eskom-WET strategic
partnership should advise on appropriate mitigation measures.
The design (including mitigation measures) and location of any proposed
power lines (whether new alignments or refurbishment/upgrading of existing
lines) should be endorsed by the bird conservation experts of the EskomEWT strategic partnership.
Anti-collision devices such as bird flappers should be installed where power
lines cross corridors, rivers or ridges, especially considering the on-site
presence and reported breeding nearby of korhaans and water birds that are
especially disposed to collisions.

•
Generic Mitigation measures
•

•

•

•

•

Harvesting of any plant material is strictly prohibited. Staff shall only assist
with the (necessary) removal of important plant species if requested to do so,
under supervision.
All staff should be advised (induction) by means of environmental awareness
training on the significant importance of the area and its conservation
importance.
Intentional killing of any faunal species (including invertebrates) should be
avoided by means of awareness programmes presented to the labour force.
The labour force should be made aware of the conservation issues pertaining
to the fauna and flora taxa occurring on the study site. Any person found
deliberately harassing any animal in any way should face disciplinary
measures, following the possible dismissal from the site.
Prevent, as far as possible, any further damage to and/or disturbance of the
natural grassland area, including keeping all construction work within the
footprint of the developments, minimising vehicle access routes and
protecting all flora and fauna from staff activities during construction and
operation.
Allow only a single access route to each relevant section of the development
and, within each section, always maintain only the minimum tracks necessary
for operation and maintenance, with designated passing points so that
effectively only a single track is created for 2-way traffic.

Wetlands
Twenty Four points were sampled during the course of the field investigation to
determine compliance with the definition of wetland conditions. The section of the
Fouriespruit associated with the study site was classified as a channelled valley
bottom wetland rather than a riparian area based on the absence of alluvial soil and

Sicelo power line December 2011

9

saturated conditions reflected in the vegetation component. Sewage input largely
affects the current functionality of the wetland, furthermore, agricultural activities in
the catchment, roads and dams have impacted on hydrological processes. The
wetland area, together with its associated 50m buffer zone should be excluded from
the proposed activities. To this aim, alternative alignment 3 is considered as the most
suitable in terms of wetland ecology. Should other environmental factors determine
that this alignment should not be utilised, strict mitigation measures should be
applied in order to minimise the potential impact to the wetland on site. Where
alternatives have been investigated and watercourse crossings have been shown to
be necessary it is important that appropriate mitigation measures are put into place
and carefully monitored to ensure minimal impact to regional hydrology. In the case
of the proposed powerline mitigation should focus on:
•
•
•
•
•

•

•

Rehabilitation / restoration of indigenous vegetative cover;
Management of point discharges during construction activities;
Alien plant control activities;
Implementation of best management practices regarding stormwater and
earthworks;
Provision of adequate sanitation facilities located outside of the
wetland/riparian area or its associated buffer zone during construction
activities;
Implementation of appropriate stormwater management around the
excavation to prevent the ingress of run-off into the excavation; and
particularly; and
Prevention of erosion, and where necessary rehabilitation of eroded areas.

The proposed activity is likely to require a water use license in terms of Section 21
(c) and (1) of the National Water Act in terms of its location within 500 m of a
wetland, as required by the DWA and should be followed up with the relevant DWA
official. Detailed mitigation measures should form part of an Environmental
Management Plan and should be closely monitored on a regular basis.

General
The impact on biodiversity (vegetation, flora and birds) and wetlands during
construction of the linear power line development will be temporary, and during the
operation phase it will be benign.

The effect of the overhead power line on

biodiversity will therefore be negligible.
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The intended development will not result in a loss of ecological sensitive and
important habitat units, ecosystem function (e.g. reduction in water quality, soil
pollution), noteworthy loss of plant or bird habitat, nor of loss/displacement of
threatened or protected species.
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PART 1: VEGETATION AND FLORA
AN EVALUATION OF THE VEGETATION AND FLORA FOR THE PROPOSED
SICELO POWER LINE, MEYERTON, GAUTENG

GJ BREDENKAMP DSc PrSciNat
DECLARATION OF INDEPENDENCE
I, George Johannes Bredenkamp, Id 4602105019086, declare that I:
•

Am the owner of Eco-Agent CC, CK 95/37116/23

•

Act as an independent specialist consultant in the field of ecology, vegetation
science and botany

•

Am assigned as specialist consultant by The MSA Group for the proposed
project “An evaluation of the vegetation and flora for the proposed Sicelo
power line, Meyerton, Gauteng” described in this report

•

I Do not have or will not have any financial interest in the undertaking of the
activity other than remuneration for work performed

•

Have or will not have any vested interest in the proposed activity proceeding

•

Have no and will not engage in conflicting interests in the undertaking of the
activity

•

Undertake to disclose to the client and the competent authority any material
information that have or may have the potential to influence the decision of
the competent authority required in terms of the Environmental Impact
Assessment Regulations 2006

•

Will provide the client and competent authority with access to all information
at my disposal, regarding this project, whether favourable or not.

GJ Bredenkamp
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SUMMARY
The vegetation along the alternative transects and substation site is mostly disturbed,
degraded or transformed. Only Alternative 1 will transect the Natural Grassland. Due
to GDARD policy natural primary grassland is regarded as sensitive. This habitat is
also important for grassland birds. Three plant species of conservation concern are
present, all three being geophytes. The species richness is generally low, except in
the natural grassland where the species richness is high. Although the risk of
damaging the red data species during the construction phase of the pylons, is low,
measures should be taken to ensure that plants at risk be removed and replanted.

From a vegetation and flora point of view Alternative 2, 3 or 4 are preferred, to avoid
construction and degradation of the primary grassland, while Alternative 3 is the
preferred route from the wetland perspective.

1. ASSIGNMENT

EcoAgent CC Ecology and Biodiversity Consultants was appointed by The MSA
Group to undertake an independent assessment of the vegetation and flora, the birds
and the wetlands of the transect for the proposed Sicelo overhead electrical
transmission line at Meyerton. In accordance with The Natural Scientific Professions
Act (Act 27 of 2003) only a person registered with the Council may practice in a
consulting capacity. Prof GJ Bredenkamp of EcoAgent CC undertook an independent
assessment of the vegetation and flora that would be affected by the proposed power
line development. A field survey was conducted on 23 November 2011.

This assignment is in accordance with the EIA Regulations (No. R. 545, Department
of Environmental Affairs and Tourism, 18 June 2010) emanating from Part 5 of the
National Environmental Management Act 1998 (Act No. 107 of 1998).

The assignment is interpreted as follows:
Compile a study on
•

Vegetation with special emphasis on the possible presence red data species,
particularly Gnaphalium nelsonii and Stenostelma umbelluliferum on the site.
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In order to compile the vegetation and flora study, the following had to be done:

1. Initial preparations:


Obtain all relevant maps, aerial photographs and information on the
natural environment of the concerned area. This includes a red data
species list for the Flora.

2. Vegetation and habitat survey: In each vegetation type / plant
community on site:


Determine relatively homogeneous potential ecological units / plant
communities / ecosystems on aerial photographs.



List the plant species (trees, shrubs, grasses and herbaceous species of
special interest) present in each ecological unit for plant community and
ecosystem description.



Identify potential red data plant species, possible encroacher species and
exotic plant species.

3. Plant community delimitation and description


Process data (vegetation and habitat) to determine vegetation types /
ecosystems on an ecological basis.



Describe the habitat and vegetation



Prepare a vegetation map of the area if more than one plant community is
present.



Prepare an ecosystem sensitivity map for the planning of the
development.

4. General


Identify and describe ecologically sensitive areas.



Identify problem areas in need of special treatment or management, e.g.
bush encroachment, erosion, degraded areas, reclamation areas.



Make recommendations on aspects that should be monitored during
development.
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2. RATIONALE
It is widely recognised that it is of utmost importance to conserve natural resources in
order to maintain ecological processes and life support systems for plants, animals
and humans. To ensure that sustainable development takes place, it is therefore
important that the environment is considered before relevant authorities approve any
development. This led to legislation protecting the natural environment. The
Environmental Conservation Act (Act 73 of 1989), the National Environmental
Management Act, 1998 (NEMA) (Act 107 of 1998) and the National Environmental
Management Biodiversity Act, 2004. (Act 10 0f 2004) ensure the protection of
ecological processes, natural systems and natural beauty as well as the preservation
of biotic diversity in the natural environment. It also ensures the protection of the
environment against disturbance, deterioration, defacement or destruction as a result
of man-made structures, installations, processes or products or human activities. A
draft list of Threatened Ecosystems was published (Government Gazette 2009) as
part of the National Environmental Management Biodiversity Act, 2004. (Act 10 0f
2004). These Threatened Ecosystems are described by SANBI & DEAT (2009).

All components of the ecosystems (physical environment, vegetation, animals) of a
site are interrelated and interdependent. A holistic approach is therefore imperative
to effectively include the development, utilisation and where necessary conservation
of the given natural resources in an integrated development plan, which will address
all the needs of the modern human population (Bredenkamp & Brown 2001).

It is therefore necessary to make a thorough inventory of the plant communities and
biodiversity on the site, in order to evaluate the biodiversity and possible rare
species. This inventory should then serve as a scientific and ecological basis for the
planning exercises.

3. STUDY AREA
3.1 Location
The study area lies between the R82 and the R59. It lies south of the R551 close to
Dudley road outside of the town of Meyerton and falls within the Midvaal Local
Municipality and Emfuleni Local Municipality. Approximate central coordinates are
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26°34'46.29"S and 27°58'17.57"E (Figure 1). The pow er line stretches from south of
the Fouriespruit and south of Meydustria, basically northwards to a site south of the
Langkudspruit.

Four alternative routes have been identified for the 88 kV overhead power line to run
between an electrical sub-station at the southern tip of Meydustria industrial estate
(fed by HT pylons from the southwest) and the Langkudspruit about 2 km northwest
of the town of Meyerton in the Midvaal Municipality of Gauteng Province (Figure 1).
All four routes are west of the old R59 road and M61 (Sybrand van Niekerk)
motorway.
The four alternatives are variations on where the first section from the substation
might run, before linking at some point into the principal route leading to the
Langkudspuit terminal:
•

Alternative 1 leaves the substation towards the northwest, crossing
agricultural lands, the Fouriespruit, and then natural grassland before turning
northeast across fallow grassland to its junction with the principal route
(Alternative 4) just before it has crossed the R551,

•

Alternative 2 also leaves the substation towards the northwest, but runs within
the western border of the Meydustria industrial area to where it joins the
principal route Alternative 4,

•

Alternative 3 is the only one that leaves the substation towards the east, but
within ~200 m it turns northeast to run alongside the R59 road, M61 (Sybrand
van Niekerk) motorway and eastern border of Meydustria, before swinging
northwest towards the southern end of Duif Street where it joins the principal
route (Alternative 4), and

•

Alternative 4, the principal route, like Alternatives 1 & 2, also leaves the
substation towards the northwest but runs across cropland just outside the
western border of the Meydustria industrial area. It then turns northeast
across a corner of grassland, to where Alternative 2 would join it, and then
runs along the southeast border of the coalmine and northeast border of
Meydustria to the southern end of Duif Street. From there, where Alternative
3 would join it, it turns northwest and runs parallel to Duif and then Kraai
Streets to the point on fallow grassland where it turns northeast again and
would be joined by Alternative 1. It then the only alternative as it crosses the
R551 Johan le Roux Road, continues across undeveloped land to veer east

Sicelo power line December 2011

16

alongside Wisconsin and then Dudley Streets, before bending southeast to
run along Bell Street towards the endpoint on the southwest bank of the
Langkudspruit.

Other areas of note are the Vereeniging Aerodrome and Meyerton Waste Water
Works west of Alternatives 1, 2 & 4, the farm Aerovaal 637 IQ northwest of
Alternative 1, and the Ophir Agricultural Holdings north and Meyerton Park suburb
south of the northern sector of Alternative 4. The Fourie- and Langkudspruits are
both tributaries that drain southeast into the Klip River on the other (east) side of
Meyerton. Overall, the routes are fairly level or sloping slightly to the southeast
towards the Klip River.

The following applies:
•

The site does not fall in a protected area or conservancy.

•

No natural ridges occur on the site.

•

There are two spruits, one south and one north of the site, with an induced
wetland due to spillage of the Waste Water Treatment Works south of the
site.

•

The Soweto Highveld Grassland is considered to be a threatened ecosystem
(SANBI & DEAT 2009).

3.2 Vegetation Types
The proposed development is situated in a flat landscape, with Fouriespruit in the
southern part and the Langkud spruit in the northern part of the site.
The site is situated in Cymbopogon-Themeda Veld, as described by Acocks (1988).
Low & Rebelo (1996) described the vegetation of the area as Moist Cool Highveld
Grassland. In the new vegetation map of South Africa (Mucina & Rutherford 2006)
the area falls within the Soweto Highveld Grassland (Gm 8, Mucina & Rutherford
2006).
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The site falls in the summer rainfall region (annual mean 662 mm) with daily and
seasonal temperature extremes, including winter frost and hot summer days. Three
of the alternative routes for the power line (Alternatives 2-4) pass through areas and
habitats that have already been considerably transformed by croplands, industrial
estates, coalmines, residential suburbs, road/power servitudes and smallholdings,
apart from a few short sectors crossing intervening patches of degraded and/or
fallow natural grassland (Figures 2-4). Only Alternative 1 traverses extensive natural
habitats, that starts across croplands, then crosses the Fouriespruit, followed by ~1.5
km across natural grassland and ~1.2 km across fallow grassland (Figs 2-3). The
northern end of Alternative 4 is alongside existing road servitudes and fallow
croplands, and ends before crossing the Langkud spruit.

The area has had good recent rains, the only open water in the Fouriespruit, at its
lower eastern end, was overflow from the Meyerton Waste Water Treatment Works
into a small bulrush- and sedge-packed dam. A much larger dam ~500 m
downstream is just within the boundaries of Meydustria (Fig. 2).

The natural grassland around Alternative 1 is in a fair condition, on very shallow soils
sloping southwards to the Fouriespruit, and often with a rocky substrate emerging at
the surface, which explains why the area was not tilled previously. The grassland is
interrupted by the various artificial drainage lines from the water works into the small
dam at the exit of the Fouriespruit into farmland and then Meydustria.

These drainage lines were easily recognised by the vegetation they support,
especially the tall Typha bulrushes along their beds/channels/ditches, while the other
herbs and sedges alongside them were generally sparse and/or restricted in area.
The Fouriespruit upstream of the overflow was dry and probably only holds water
briefly after rain, given its sloping rocky banks, bare rocky bed and lack of marginal
aquatic plants. Apart from the drainage patches, the natural grassland currently
seemed largely undisturbed by recent human/livestock activity, except for fires, and
supported a variety of grass, herb and geophyte species. This was best indicated by
the threatened Boophone disticha geophytes, with a number of young plants from
previous seasons also evident. The fallow grasslands on the farm Aerovaal are on
previously-ploughed shallow sandy soils and comprise mainly short Cynodon

Sicelo power line December 2011

18

dactylon, scattered clumps of Eragrostis curvula and patches of taller Hyparrhenia
hirta.

Figure 1: The locality of the site, showing the alternative routes from a sub-station at
the southern end of Meydustria industrial estate to its endpoint on the southwest
bank of the Langkud spruit, west of the town of Meyerton, Gauteng.
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Figure 2: Satellite image of the southern part of the study site with the sub-station
(black rectangle) from where four alternative routes are proposed. The surrounding
features annotated (yellow text). Alternative 1 red, Alternative 2 purple, Alternative 3
lime-green and Alternative 4, the principal route, blue-green.
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Figure 3: Satellite image of the central section of the study site where the four
alternative routes meet the principal route after leaving the sub-station, with some
surrounding features annotated (yellow text). Alternative 1 red, Alternative 2 purple,
Alternative 3 lime-green and Alternative 4, the principal route, blue-green.

Figure 4: Satellite image of the northern section of the study site where the principal
route of the power line runs to its endpoint, after its junction with four alternative initial
southern routes, with some surrounding features annotated (yellow text). Alternative
1 red and Alternative 4, the principal route, blue-green.

4. METHODS
4.1 Vegetation and Flora
The site was visited on 23 November 2011 by Prof GJ Bredenkamp.

The vegetation was stratified into relatively homogeneous units on recent aerial
photographs of the area. At several sites within each unit a description of the
dominant and characteristic species was made. These descriptions were based on
total floristic composition, following established vegetation survey techniques
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(Mueller-Dombois & Ellenberg 1974; Westhoff & Van der Maarel 1978). Data
recorded included a list of the plant species present, including trees, shrubs, grasses
and forbs. Comprehensive species lists were therefore derived for each plant
community / ecosystem present on the site. These vegetation survey methods have
been used as the basis of a national vegetation survey of South Africa (Mucina et al.
2000) and are considered to be an efficient method of describing vegetation and
capturing species information. Notes were additionally made of any other features
that might have an ecological influence.

The identified systems are not only described in terms of their plant species
composition, but also evaluated in terms of the potential habitat for red data plant
species.

Red data plant species for the area were obtained from the SANBI data bases, with
updated threatened status, (Raimondo et al. 2009). These lists were then evaluated
in terms of habitat available on the site, and also in terms of the present development
and presence of man in the area.

Alien invasive species, according to the Conservation of Agricultural Resources Act
(Act No.43 of 1983) as listed in Henderson (2001), are indicated.

Medicinal plants are indicated according to Van Wyk, Van Oudthoorn & Gericke
(1997),

The field observations were supplemented by literature studies from the area
(Bezuidenhout & Bredenkamp 1991, Kooij 1990, Kooij et al. 1993a, b, c; Fuls 1993,
Fuls et al. 1992a, b, 1993a, b, Eckhardt 1993).

4.2 Conservation Priority
The following conservation priority categories were used for each site:
High:

Ecologically sensitive and valuable land with high species richness
and/or sensitive ecosystems or red data species that should be
conserved and no developed allowed.

Medium-high: Land where sections are disturbed but which is in general
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ecologically sensitive to development/disturbances.
Medium:

Land on which low impact development with limited impact on the
vegetation / ecosystem could be considered for development. It is
recommended that certain portions of the natural vegetation be
maintained as open space.

Medium-low:

Land of which small sections could be considered to conserve but
where the area in general has little conservation value.

Low:

Land that has little conservation value and that could be considered
for developed with little to no impact on the vegetation.

4.3 Sensitivity
Only High and Low sensitivity are be indicated. No development will be allowed on
High sensitive areas.
In terms of sensitivity the following criteria applies:
High:

High and Medium-High conservation priority categories mentioned
above are considered to have a High sensitivity and development
should not be supported.

Low:

Medium, Medium-Low and Low conservation priority categories
mentioned above are considered to have a Low sensitivity and
development may be supported. Portions of vegetation with a
Medium conservation priority should be conserved.

Plant species recorded in each plant community with an indication of the status of the
species by using the following symbols:
A = Alien woody species

P = Protected trees species

D = Dominant

p = provincially protected species

d = subdominant

RD = Red data listed plant

G = Garden or Garden Escape

W = weed

M = Medicinal plant species
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4.4 Species Richness
Species Richness is interpreted as follows: Number of indigenous species recorded
in the sample plots representing the plant community. Alien woody species and
weeds are not included.

No of species

Category

1-24

Low

25-39

Medium

40-59

High

60+

Very High

5. RESULTS: VEGETATION AND FLORA
5.1 Classification of habitats

Ecosystem / Plant Community

Sensitivity

Proposed alternative
power lines

5.1.1 Agricultural land

Low

1, 2, 4

5.1.2 Fouriespruit

High

1, 2, 4

5.1.3 Natural Grassland

High

5.1.4 Fallow Degraded Grassland

Low

5.1.5 Disturbed grassland on

Low

small holdings
5.1.6 Langkud spruit

High

5.1.7 Industrial / mining areas

Low

5.1.1 Agricultural land
Alternative power lines 1, 2 and 4 leave the substation (that is located in the
southernmost part of the studied transect) and run in a north-westly direction
crossing the agricultural land. This is a transformed area with no conservation value
for indigenous plant species and therefore has a Low sensitivity. From the
conservation of biodiversity point of view, the construction of power lines on this
section can be supported.
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5.1.2 Fouriespruit
Alternative power lines 1, 2 and 4 will have to cross the Fouriespruit and the
associated wetland, originating from the overflow drainage lines from the Waste
Water Treatment Works (see Part 3, Wetland report for more details). A small dam is
present just north of the proposed transect. Existing power lines already cross the
Fouriespruit at this location (Figure 5).

Soil conditions and plant species characteristic of wetland conditions were found
along the Fouriespruit. The vegetation of the site indicated large permanent wetland
zones dominated by Typha capensis and Phragmites australis (Figure 5). The other
areas were mostly disturbed with weed and pioneer species including the woody and
alien Willow, Salix babylonica, the alien weedy Spanish Reed Arundo donax, the
shrubby Asparagus laricinus, and annual weed species such as Conyza bonariensis,
Amaranthus hybridus, Plantago lanceolata and Cirsium vulgare.

The following plant species were recorded from this site:
Trees and Shrubs
Salix babylonica

AM

Asparagus laricinus

Dl

Grasses and Sedges
Hyparrhenia hirta

Aristida congesta
Arundo donax

A

Melinis repens

Cynodon dactylon

Pennisetum clandestinum

A

Cyperus esculentus

Phragmites australis

D

Eragrostis curvula

Typha capensis

D

Eragrostis plana

Themeda triandra

Heteropogon contortus

Forbs
Amaranthus hybridus

W

Crinum bulbispermum

RDp

Chenopodium album

W

Hypoxis hemerocallidea

RDM

Cirsium vulgare

W

Persicaria lapathifolia

Conyza bonariensis

W

Plantago lanceolata

W

Vernonia oligocephala

M

Conyza podocephala
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5.1.2 Fouriespruit
Status

Channelled wetland

Soil

Loamy clay

Rockiness %

1

Conservation

High

Sensitivity:

High

Low

Need

priority:
Agricultural
potential:

for High

rehabilitation

Dominant spp.

Phragmites australis, Typha capensis, Asparagus laricinus,
weeds

Vegetation structure
Layer

Height (m)

Cover (%)

Trees

8

<1

Shrubs

0.5-1.5

5

Grass (including reeds)

0.4

80

Forbs

0.5

30

Number of species recorded:

Indigenous

Aliens /

Total

Weeds
Trees and 1

Red

Protected Medicinal

Data

1

2

0

0

1

shrubs
Grasses

11

2

13

0

0

0

Forbs

5

5

10

2

1

2

Total

17

8

25

2

1

3

Discussion
The spruit area is regarded as a channelled wetland, and although the species
richness is low, there are protected and red data species present. All wetlands are
considered to be sensitive. A power line is not a development with a high impact on
vegetation, and the area is quite disturbed. It should be kept in mind that there is
already a power line crossing the spruit at this locality. If the pylons are not placed on
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the spruit banks, preferably outside the 32 m buffer, the impact will be very small.
Care should be taken that erosion of the spruit banks are not enhanced, and any
disturbance should be rehabilitated using local indigenous grass species.

Figure 5: The Fouriespruit – note the existing power lines crossing the spruit

5.1.3 Natural Grassland
Only alternative line 1 transects this grassland. This habitat occurs in the Fouriespruit
valley, patchily transformed by the various runoff paths from the water works, but
extending northwards between the Fouriespruit and the coal mine area. (Figures 2, 6
& 7). This is primary grassland in a good condition and according to GDARD policy
all primary grassland should be regarded as being sensitive. No trees are present in
this natural grassland, but the dwarf shrub encroacher Stoebe vulgaris is locally
present. There are scattered termite mounds, which create habitat for various fauna
species, particularly small mammals and reptiles. (A snake species, Rinkhals, was
found in this grassland, but a herpetology study was not requested)
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The following plant species were recorded from this site:

Trees Shrubs and Suffrutices
Elephantorrhiza elephantina M

Stoebe vulgaris

Pygmaeothamnus zeyheri

Ziziphus zeyheriana

Grasses
Alloteropsis semialata

Eragrostis plana

Aristida congesta

Heteropogon contortus

Cynodon dactylon

Hyparrhenia hirta

Elionurus muticus

Melinis repens

Eragrostis curvula

d

Themeda triandra

d

Forbs
Albuca sp

Justicia anagalloides

Becium obovatum

Kohautia amatymbica

Boophone disticha

RDM

Ledebouria marginata

Chaetacanthus setiger

Lippia scaberrima

Conyza podocephala

Macledium zeyheri

Cucumis zeyheri

M

M

Nidorella hottentota

Delosperma herbeum

Pentanisia angustifolia

Eriosema cordifolia

Plantago lanceolata

Felicia muricata

M

Pollichia campestris
Scabiosa columbaria

Gnidia capitata
Gomphrena celosioides

W

Silene burchellii

Helichrysum nudifolium

M

Solanum incanum

Hermannia lancifolia

Solanum panduriforme

Hibiscus aethiopicus

Vernonia galpinii

Hypoxis hemerocallidea

RDM

M

Vernonia oligocephala

Hypoxis rigidula
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5.1.3 Natural Grassland
Status

Primary Grassland

Soil

sandy-loam

Rockiness %

1

Conservation

Medium-High

Sensitivity:

High

Low

Need

priority:
Agricultural
potential:

for Low

rehabilitation

Dominant spp.

Eragrostis curvula, Themeda triandra

Vegetation structure
Layer

Height (m)

Cover (%)

Trees

-

-

Shrubs

0.5

1

Grass

0.4

70

Forbs

0.5

3

Number of species recorded:
Indigenous

Aliens /

Total

Weeds
Trees and 4

Red

Protected Medicinal

Data

0

4

0

0

1

shrubs
Grasses

10

0

10

0

0

0

Forbs

30

1

31

2

0

7

Total

44

1

45

2

0

8

Discussion
The area of this plant community represents primary grassland that is high in species
richness and has two red data species, both in the declining category. Although the
impact of a power line is nit high on grassland vegetation and although the proposed
power line will run along the boundary of the coal mine, this area is still considered
as sensitive and is, from an ecological perspective, the least preferred.
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Figure 6: The natural grassland

Figure 7: Natural grassland along the boundary of the coal mine
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5.1.4 Fallow Disturbed Grassland
Only alternative line 1 transects this grassland. This is secondary grassland on the
Farm Aerovaal, north-west of the coal mine and south of Road 551 (Figure 1). This
area was probably tilled long ago, now representing transformed grassland,
dominated by Hyparrhenia hirta, Eragrostis curvula, Cynodon dactylon.

Several

patches are dominated by Elephantorrhiza elephantina (Figure 8), but in large areas
the vegetation is scanty with low cover. In the vicinity are several stands of
Eucalyptus sp.

The following plant species were recorded from this plant community:

Trees Shrubs and Suffrutices
Elephantorrhiza elephantina dM

Stoebe vulgaris

Eucalyptus sp

Ziziphus zeyheriana

Grasses
Aristida congesta

Heteropogon contortus

Cymbopogon excavatus

Hyparrhenia hirta

Cynodon dactylon

d

Melinis repens
Pogonarthria squarrosa

Elionurus muticus
Eragrostis curvula

D

d

Trichoneura grandiglumis

Eragrostis gummiflua

Forbs
Pentarrhinum insipidum

Conyza podocephala
Felicia muricata

M

Justicia anagalloides

Gazania krebsiana

M

Plantago lanceolata

W

Gomphrena celosioides

W

Senecio inaequalis

W

Helichrysum coriaceum

Tagetes minuta

MW

Helichrysum nudifolium

Verbena braziliensis

MW

Verbena tenuisecta

W

Helichrysum rugulosum
Hermannia lancifolia

M

Vernonia oligocephala

Pollichia campestris
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5.1.4 Fallow Disturbed Grassland
Status

Transformed Grassland

Soil

sandy-loam

Rockiness %

0

Conservation

Low

Sensitivity:

Low

Low

Need

priority:
Agricultural
potential:

for Low

rehabilitation

Dominant spp.

Hyparrhenia hirta, Eragrostis curvula, Cynodon dactylon,

Vegetation structure
Layer

Height (m)

Cover (%)

Trees

10

<1

Shrubs

0.5

5-10

Grass

1.3

60

Forbs

0.5

3

Number of species recorded:

Indigenous

Aliens /

Total

Weeds
Trees and 3

Red

Protected Medicinal

Data

1

4

0

0

1

shrubs
Grasses

11

0

11

0

0

0

Forbs

8

7

15

0

0

6

Total

22

8

30

0

0

6

Discussion
The area of this plant community represents transformed grassland vegetation with
low species richness and no red data species. The proposed power line can be
supported in this section.
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Figure 8: The Fallow Disturbed Grassland vegetation with Elephantorrhiza
elephantina north of the road

5.1.5 Disturbed grassland on small holdings
All four proposed alternative power line merge at this point and all transect this area.
This grassland occurs north of Road 551, in an area of small holdings. The grassland
is a continuation of the Fallow Disturbed Grassland (5.1.4) discussed above, but is
even more disturbed and degraded, due to all the small holdings in the area. Many
Eucalyptus trees can be seen in this area (Figure 9). The transect stretches to the
point where the new substation is proposed, just south of the Langkud spruit (Figure
1).

The following plant species were recorded from this plant community:

Trees Shrubs and Suffrutices
Elephantorrhiza elephantina M

Stoebe vulgaris

Eucalyptus sp

Ziziphus zeyheriana

d
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Grasses
Aristida congesta

Heteropogon contortus

Cymbopogon excavatus

Hyparrhenia hirta

Cynodon dactylon

d

Elionurus muticus

D

Melinis repens
Pogonarthria squarrosa

Eragrostis curvula

d

Eragrostis gummiflua

Themeda triandra
Trichoneura grandiglumis

Forbs
Berkheya setifera

Pentarrhinum insipidum

Conyza podocephala

Justicia anagalloides

Felicia muricata

M

Ledebouria ovatifolia

Gazania krebsiana

M

Plantago lanceolata

W

Gomphrena celosioides

W

Senecio inaequalis

W

Helichrysum coriaceum

Tagetes minuta

MW

Helichrysum nudifolium

Verbena braziliensis

MW

Verbena tenuisecta

W

Vernonia oligocephala

M

Helichrysum rugulosum

M

Hermannia lancifolia
Pollichia campestris

5.1.5 Disturbed grassland on small holdings

Status

Degraded grassland

Soil

clayey-loam

Rockiness%

0

Conservation

Low

Sensitivity:

Low

Low

Need

priority:
Agricultural
potential:
Dominant spp.

for Low

rehabilitation
Eragrostis curvula, Hyparrhenia hirta, Cynodon dactylon
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Vegetation structure
Layer

Height (m)

Cover (%)

Trees

10

1

Shrubs

0.5

3

Grass

1.3

60

Forbs

0.4

1

Number of species recorded:

Indigenous

Aliens /

Total

Weeds
Trees and 3

Red

Protected Medicinal

Data

1

4

0

0

0

shrubs
Grasses

12

0

12

0

0

0

Forbs

12

7

19

0

0

5

Total

27

8

35

0

0

5

Discussion
This area is highly disturbed and the construction of the power line can be supported.
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Figure 9: Disturbed grassland in the small holdings area, close to to site of the
proposed substation.

5.1.6 Langkud spruit

The Langkud spruit is situated to the north of the proposed power lines and
substation and will not be affected. The vegetation is basically degraded grassland
up to the drainage line with a few woody species on the banks. No detailed study on
vegetation was there conducted here.

5.1.7 Industrial / mining areas
The Alternative 4 power line runs trough a developed industrial/mining area. The line
is situated in a servitude with existing power lines. The vegetation is totally degraded
and transformed with low sensitivity and it and has no conservation value.

The construction of the power line can be supported here.
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The Alternative 3 power line runs eastwards from the existing southern substation
and then northwards along the highway, before it turns westwards to run through
industrial mining area. No natural vegetation occurs along this section of the route –
the vegetation is totally transformed. At last it joins the transect crossing the
disturbed grassland in the small holdings area.
5.4 Species of Conservation Concern
A Threatened species and Species of Conservation Concern list for the Grid 2627DD
was obtained from the POSA database on the SANBI website. Threatened species
are those that are facing high risk of extinction, indicated by the categories Critically
Endangered, Endangered and Vulnerable. Species of Conservation Concern include
the Threatened Species, but additionally have the categories Near Threatened, Data
Deficient, Critically Rare, Rare and Declining. This is in accordance with the new Red
List for South African Plants (Raimondo et al. 2009).
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RED DATA PLANT SPECIES
The following red data plant species have been recorded from the area (2627DB) according to the new red data species list of SANBI.
Species
Acalypha caperonioides Baill. var. caperonioides

RD Status
DDT

Suitable Habitat
grassland

Boophone disticha (L.f.) Herb.

Declining

grassland

Crinum bulbispermum (Burm.f.) Milne-Redh. & Schweick.

Declining

wetland

Hypoxis hemerocallidea Fisch., C.A.Mey. & Avé-Lall.

Declining

grassland

Stapelia paniculata Willd. subsp. paniculata

NT

Rocky areas

Lithops lesliei (N.E.Br.) N.E.Br. subsp. lesliei

NT

Rocky areas

Gnaphalium nelsonii Burtt Davy

Rare

grassland

Possibility of being present
high
present

Threat
low
low

present

low

present

low

low

low

low

low

low

low
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GDARD requested that the possible presence of the threatened species Gnaphalium
nelsonii and Stenostelma umbelluliferum should be investigated.

Three red data species were found on the site, namely Hypoxis hemerocallidea,
Boophone disticha in the grassland and Crinum bulbispermum in the wetland area.
All three these species are geophytes and can easily be transplanted, should the
need arise. However, the only threat would be if they would occur on the spot where
the pylons will be constructed.
Gnaphalium nelsonii and Stenostelma umbelluliferum were not present on the site,
though there is suitable habitat for Gnaphalium nelsonii. Although there are black
vertic clays in the wetland area, this habitat was considered as not suitable for
Stenostelma umbelluliferum.
5.5 Medicinal plants
According to the description provided in Van Wyk, Van Oudthoorn & Gericke (1997),
and Arnold et al. (2002) medicinal plants found on the site are the following:

Elephantorrhiza elephantina

Schkuhria pinnata

Felicia muricata

Tagetes minuta

Gazania krebsiana

Verbena braziliensis

Helichrysum rugulosum

5.6 Alien and Weed species
It should be noted that the woody alien species should be removed and controlled
(The Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983).

Woody species
Eucalyptus sp

Salix babylonica
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6. IMPACT ASSESSMENT: IMPACTS ON VEGETATION
6.1 Methods
The following generic criteria drawn from published literature and general South
African practise will be used to describe magnitude and significance of impacts in an
objective, systematic manner.

These criteria are:
•

Extent or scale of the impact (what size of the area will be affected?)

•

Duration (how long will the impact last?)

•

Intensity (the intensity of the impact is considered by examining whether
the impact is destructive or benign, whether it destroys the impacted
environment, alters its functioning, or slightly alters the environment itself.

•

Probability (how likely is it that the impact will occur?)

•

Significance (how severe will the impact be?)

•

Mitigatory potential and mitigation measures

Impacts should be identified for the construction and operational phases of the
proposed development. Proposed mitigation measures should be practical and
feasible such that they can be realistically implemented by the applicant.

The impacts are given in table form. Conventions and definitions used in these tables
are described below:

Extent of impact
Site:

Effect confined to the development area

Local:

Effect limited to within 3-5km of the development area

Regional:

Effect extends beyond the borders of the development area to
influence the area as a whole.

Duration of impact
Short:

Effect last for a period up to five years

Medium:

Effect continues for a period of between five and ten years

Sicelo power line December 2011

24

Long:

Effect continues for a period in excess of 10 years

Permanent:

Effect lasts permanently

Intensity
Low:

Will have no or little effect on the vegetation and fauna

Medium:

Will have some effect but parts of vegetation will remain in tact

High:

Will destroy the vegetation or habitat for fauna completely

Probability of occurrence
Low:

Less than 33% chance of occurrence

Medium:

Between 33 and 66% chance of occurrence

High:

Greater than 66% chance of occurrence

Significance
Low:

Where the impact will have a relatively small effect on the
environment which does not need to be accommodated

Medium:

Where the impact can have an influence on the environment
that might require modification of the project

High:

Where the impact definitely has an impact on the environment
and needs mitigation

Status
Positive:

Impact will be beneficial to the environment

Negative:

Impact will not be beneficial to the environment

Neutral:

No positive or negative impact

Confidence
Low:

It is uncertain whether the impact will occur

Medium:

It is likely that the impact will occur

High:

It is relatively certain that the impact will occur
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6.2 Results
Loss of exotic species, declared weeds and invader plants
Nature of Extent

Duration

Probability

Intensity

Significance

Long-term

Medium

Low

Medium

Impact
Decrease of

Along the route

exotic plants

of

and weeds

line

the

power

From a conservation perspective, reducing the alien trees and plants will be
advantageous, especially in an area with a high mammal species richness profile.

Loss of ecological sensitive and important vegetation units
Nature of Extent
Duration
Probability
Intensity

Significance

Impact
Construction

site

short

low

low

Low

of pylons

The natural grassland of the terrestrial habitat is regarded a sensitive, but .

Loss of ecosystem function (e.g. reduction in water quality, soil pollution)
Nature of Extent
Duration
Probability
Intensity
Significance
Impact
Damage

to

site

short

low

low

low

wetland
ecosystem
function

The eventual ecological impact of the development will be trifling.

Loss of plant habitat
Nature of Extent

Duration

Probability

Intensity

Significance

Short

Medium

Low

Low

Impact
Loss of plant

Local

habitat

The cumulative footprint of the power line pylons will be negligible, and if offset by
felling some of the Eucalyptus trees along the route may actually result in a gain.

Loss/displacement of threatened or protected flora
Nature of Extent
Duration
Probability
Intensity

Significance

Impact
Loss of plant

Local

Short

Low

Low

Medium

species
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The red data species that occur along the transect will only be threatened if the
pylons are constructed on the locality where they grow. The chances for this is very
slim. However, after the exact positions of the pylons are pegged, it will be advisable
to do a walkthrough to determine whether any red data plants occur on these
localities.

This will only be of importance should Alternative 1 be chosen for the development.
6.3

Impact Assessment Summation

Impact on

Extent

Duration

Intensity

Probability

Significance

Status

Con
f

Vegetation
Natural
Grassland
Wetland

Site

Short

Low

Low

Low

Negative

High

Site

Short

Low

Low

Low

Negative

High

Site

Short

Low

Low

Low

Negative

High

Permanent

Low

High

High

Positive

High

Plant
species
Indigenous
species
Alien

woody Site

plant species

High

Medium

Low

Extent / Spatial Scale of Impacts

X

Intensity / Severity of Impacts

X

Duration of Impacts

X

Magnitude and Significance of Impacts

X

6.4 Discussion

Natural Grassland
The impacts are generally low, due to the small impact that a power line has on
vegetation in a narrow transect.

Mitigation measures
•

Remain on service road during construction
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•

Avoid going into natural vegetation during construction

•

Avoid erosion at all times

Wetland
See Part 3 of this report for impacts on and mitigation of wetlands
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7. GENERAL DISCUSSION AND CONCLUSION: VEGETATION STUDY

The vegetation along the alternative transects and substation site is mostly disturbed, degraded or
transformed. Only Alternative 1 transects the Natural Grassland. Due to GDARD policy natural primary
grassland is regarded as sensitive. This habitat is also important for grassland birds (see Part 2 of this report).
Three plant species of conservation concern are present, and the species richness is generally low, except in
the natural grassland where the species richness is high. Although the risk of damaging the red data species
during the construction phase of the pylons, is low, measures should be taken to ensure that plants at risk be
removed and replanted.

From a vegetation and flora point of view Alternative 2, 3 or 4 are preferred, to avoid construction and
degradation of the primary grassland, while Alternative 3 is the preferred route from the wetland perspective.
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PROJECT BACKGROUND

Four alternative routes have been identified for an 88 kV overhead power line to run between an electrical substation at the southern tip of Meydustria industrial estate (fed by HT pylons from the southwest) and the
Langkudspruit about 2 km northwest of the town of Meyerton in the DA-administered Midvaal Municipality of
Gauteng Province (Figs 1-4). All four routes are west of the old R59 road and M61 (Sybrand van Niekerk)
motorway. This assessment concentrated on all habitats and the birds they might support along the
designated routes and within a 500 m buffer on either side.

The four alternatives are variations on where the first section from the substation might run, before linking at
some point into the principal route leading to the Langkudspuit terminal:
•

Alternative 1 leaves the substation towards the northwest, crossing agricultural lands, the Fouriespruit,
and then natural grassland before turning northeast across fallow grassland to its junction with the
principal route (Alternative 4) just before it has crosses the R551,

•

Alternative 2 also leaves the substation towards the northwest, but runs within the western border of
the Meydustria industrial area to where it joins the principal route Alternative 4,

•

Alternative 3 is the only one that leaves the substation towards the east, but within ~200 m it turns
northeast to run alongside the R59 road, M61 (Sybrand van Niekerk) motorway and eastern border of
Meydustria, before swinging northwest towards the southern end of Duif Street where it joins the
principal route (Alternative 4), and

•

Alternative 4, the principal route, like Alternatives 1 & 2, also leaves the substation towards the
northwest but runs across cropland just outside the western border of the Meydustria industrial area. It
then turns northeast across a corner of grassland, to where Alternative 2 would join it, and then runs
along the southeast border of the coalmine and northeast border of Meydustria to the southern end of
Duif Street. From there, where Alternative 3 would join it, it turns northwest and runs parallel to Duif
and then Kraai Streets to the point on fallow grassland where it turns northeast again and would be
joined by Alternative 1. It then the only alternative as it crosses the R551 Johan le Roux Road,
continues across undeveloped land to veer east alongside Wisconsin and then Dudley Streets, before
bending southeast to run along Bell Street towards the endpoint on the southwest bank of the
Langkudspruit.

Other areas of note are the Vereeniging Aerodrome and Meyerton Waste Water Works west of Alternatives 1,
2 & 4, the farm Aerovaal 637 IQ northwest of Alternative 1, and the Ophir Agricultural Holdings north and
Meyerton Park suburb south of the northern sector of Alternative 4. The Fourie- and Langkudspruits are both
tributaries that drain southeast into the Klip River on the other (east) side of Meyerton. Overall, the routes are
fairly level or sloping slightly to the southeast towards the Klip River.
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This report combines a site visit on 26 November 2011, accompanied by a wetland specialist (and to be
considered in conjunction with reports of a botanist, conducted on 23 November) with a subsequent desktop
study, to assess possible impacts of the development on birds and suggest possible mitigation options should
it be approved.

Figure 1: 1:25,000 topographical map showing the four proposed alternative routes for an 88 kV power line
from a sub-station at the southern end of Meydustria industrial estate to its endpoint on the southwest bank of
the Langkudspruit, west of the town of Meyerton, Gauteng. Alternative 1 red, Alternative 2 purple, Alternative 3
lime-green and Alternative 4, the principal route, blue-green.
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Figure 2: Satellite image of the southern sub-station (black rectangle), from where four alternative routes are
proposed for an 88 kV power line, with some surrounding features annotated (yellow text). Alternative 1 red,
Alternative 2 purple, Alternative 3 lime-green and Alternative 4, the principal route, blue-green.

Figure 3: Satellite image of the central section where four alternative routes of an 88 kV power line meet the
principal route after leaving the sub-station, with some surrounding features annotated (yellow text).
Alternative 1 red, Alternative 2 purple, Alternative 3 lime-green and Alternative 4, the principal route, bluegreen.
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Figure 4: Satellite image of the northern section where the principal route of an 88 kV power line runs to its
endpoint, after its junction with four alternative initial southern routes, with some surrounding features
annotated (yellow text). Alternative 1 red and Alternative 4, the principal route, blue-green.
1.

ASSIGNMENT – General Protocol

I was appointed by EcoAgent for The MSA Group to assess the habitats and make an avifaunal diversity
assessment along four alternative routes for an 88 kV power line west of Meyerton, Midvaal Municipality,
Gauteng Province. The purpose of this bio-survey is to provide background information, augment any existing
Environmental Impact Assessments (EIAs) or Environmental Management Plans (EMPs), and recommend
priorities with respect to the on-going management of any priority and/or sensitive areas. This assignment is in
accordance with the EIA Regulations (No. R. 545, Department of Environmental Affairs and Tourism, 18 June
2010) emanating from Part 5 of the National Environmental Management Act 1998 (Act No. 107 of 1998) and
those contained in the Mineral and Petroleum Resources Development Act (MPRDA, Act No. of 2002).

The assignment is interpreted as: Compile a study of the habitats and avifauna of the site and its immediate
surroundings, with emphasis on Red Data bird species that occur or may occur on the site.

2.

RATIONALE

It is widely recognised that natural resources are essential in providing the ecological processes and life
support systems that maintain healthy and viable populations of plants and animals, including humans, on
Earth. For sustainable development to take place, all possible impacts of any development on the environment
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must be considered before the relevant authorities can approve such a development. This has led to
legislation protecting the natural environment in South Africa. In 1992, the Convention of Biological Diversity, a
landmark convention, was signed by more than 90 % of all members of the United Nations. In South Africa,
the Environmental Conservation Act (Act 73 of 1989), the National Environmental Management Act, 1998
(NEMA) (Act 107 of 1998) and the National Environmental Management Biodiversity Act, 2004 (Act 10 0f
2004) ensure the protection of ecological processes, natural systems and natural beauty, as well as the
preservation of biotic diversity within the natural environment. They also ensure the protection of the
environment against disturbance, deterioration, defacement or destruction as a result of man-made structures,
installations, processes, products or activities. In support of these Acts, a draft list of Threatened Ecosystems
was published (Government Gazette 2009), as part of the National Environmental Management Biodiversity
Act, 2004 (Act 10 of 2004), and these Threatened Ecosystems are described by SANBI & DEAT (2009).
International and national Red Data lists have also been produced for various plant and animal taxa.

At a proposed development site, all components of the ecosystems (physical environment, vegetation,
animals) are interrelated and interdependent. A holistic approach is therefore imperative to include effectively
the development, utilisation and, where necessary, conservation of the given natural resources within an
integrated development plan that will address all needs of a modern human population (Bredenkamp & Brown
2001).

It is therefore necessary to make a thorough inventory of the biodiversity on the site, to evaluate the
ecosystems, habitats and possibility of threatened species. This inventory should then serve as a scientific and
ecological basis for planning, initiating, managing and, where necessary, terminating the development. Birds,
being among the most visible and best studied group of animals, are an ideal group to provide 'indicator'
species that might signal the health and importance of any terrestrial and/or aquatic habitats.

This power line is obviously important for the area, distributing electrical power from an existing sub-station
and HT pylon system to an area further north that already supports some residential and smallholding
occupation and is close to the western limits of existing Meyerton suburbs. If the development can proceed
without any significant addition to the environmental impacts in what is already a partly developed area, then it
offers important community benefits in access to electricity and further development of the suburbs of
Meyerton.

SCOPE AND OBJECTIVES OF THE STUDY

3.
•

To assess qualitatively and quantitatively the significance of the habitat components and current
general conservation status of the site,

•

To comment on ecologically sensitive areas,

•

To comment on connectivity with natural vegetation and habitats on adjacent sites,

•

To recommend suitable buffer zones, if relevant,
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•

To provide a list of bird species that do or might occur on site and that may be affected by the
development, and to identify species of conservation concern,

•

To highlight potential impacts of the proposed development on the bird species of the study site, and

•

To provide management recommendations that might mitigate negative and enhance positive impacts,
should the proposed development be approved.

4.

STUDY AREA

The biogeography and vegetation of the site is classified as Soweto Highveld Grassland (Gm 8, Mucina &
Rutherford 2006), a summer rainfall region (annual mean 662 mm) with daily and seasonal temperature
extremes, including winter frost and hot summer days. Three of the alternative routes for the power line
(Alternatives 2-4) pass through areas and habitats that have already been considerably transformed (from
south to north, by croplands, industrial estates, coalmines, residential suburbs, road/power servitudes and
smallholdings), apart from a few short sectors crossing intervening patches of degraded and/or fallow natural
grassland(Figs 1-4). Only Alternative 1 traverses extensive natural habitats, that starts across croplands, then
crosses the Fouriespruit, followed by ~1.5 km across natural grassland and ~1.2 km across fallow grassland
(Figs 2-3). The northern end of Alternative 4 is alongside (and maybe mostly within) existing road servitudes
and fallow croplands, and ends before crossing the Langkudspruit.

The most extensive areas of grassland, along Alternative 1, appear to be subjected to excessive burning,
probably annually, which has reduced the grass/herb cover and exposes much bare ground in between, but
there was no evidence of recent grazing pressure or livestock. The routes appeared to have had good recent
rains, judging from the fresh plant growth, but the ground was dry between the sparse ground cover and the
only open water in the Fouriespruit, at its lower eastern end, was overflow from the Meyerton Waste Water
Treatment Works into a small bulrush- and sedge-packed dam. A much larger dam ~500 m downstream is just
within the boundaries of Meydustria (Fig. 2).

The natural grasslands around Alternative 1 are almost pristine, on very shallow soils sloping southwards to
the Fouriespruit, and often with a rocky/conglomerate/dolerite substrate emerging at the surface, which
probably explains why the area was not tilled previously. They are only interrupted by the various artificial
drainage lines from the water works into the small dam at the exit of the Fouriespruit into farmland and then
Meydustria. These drainage lines were obvious by the vegetation they support, especially the tall Typha
bulrushes along their beds/channels/ditches, while the other herbs and sedges alongside them were generally
sparse and/or restricted in area. The Fouriespruit upstream of the overflow was dry and probably only holds
water briefly after rain, given its sloping rocky banks, bare rocky bed and lack of marginal aquatic plants. Apart
from the drainage patches, the natural grassland seemed largely undisturbed by human/livestock activity,
except for fires, and supported a variety of grass, herb and geophyte species. This was best indicated by a
high density of large mature Boophane disticha poison bulbs, many with their seed heads being dispersed by
whirlwinds, with a number of young plants from previous seasons also evident. The fallow grasslands on the
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farm Aerovaal are on previously-ploughed shallow sandy soils and comprise mainly short Cynodon dactylon,
scattered clumps of Eragrostis curvula and patches of taller Hyparrhenia hirta.

5. METHODS

During a site visit, selected roads and tracks on and around the site were driven, with regular stops made to
record avian diversity and habitat types by walking random transects. Coordinates were taken at localities of
note, and attention was also paid to the biological conditions and diversity within at least 500 meters on
adjoining properties.

5.1.

Bird Habitats

While bird distributions have been related to broad vegetation types, there is a general consensus
internationally that vegetation structure, rather than floral composition, is the most critical parameter in most
bird habitat preferences (Allan et al. in Harrison et al. 1997). The principal vegetation units identified for birds
in South Africa, based primarily on similarity in vegetation structure rather than composition, are divided into
four major groups Karoo (subdivided into Succulent, Nama and Grassy), Grassland (Sweet, Mixed, Sour and
Alpine) Kalahari (South and Central), and Woodland (Arid, Moist and Mopane), plus the discrete and smaller
areas of Fynbos, Valley Bushveld, East Coast Littoral and Afromontane Forest habitat (Allan et al. in
Harrison et al. 1997).

Of course vegetation structure is determined by and offers a surrogate for a wide variety of abiotic factors of
which climatic factors (in South Africa particularly rainfall and temperature) are most important. The habitats
occupied by flying birds differ from those of most terrestrial vertebrates in being three-dimensional, especially
for aerial-feeding species and those regularly using the airspace above landscapes with low relief and/or short
vegetation, but in the two horizontal dimensions birds depend most on vegetation structure and substrate
texture and colour (except of a minority of species with particular food/nest requirements of substrate, foliage,
flowers, fruit or seeds). Although plant species composition is the main criterion used to delimit most
vegetation biomes and units described for South Africa, the most recent analyses also take into account and
offer good synopses of such abiotic factors that underlie these divisions as landscape structure and
topography, geology and soil types, and climate, besides details of the flora and its conservation (Mucina &
Rutherford 2006).

The principal habitats on site were identified and stratified into relatively homogeneous units on recent satellite
(Google Earth) images of the area, including any particular natural features and/or indications of transformed
habitats (dumps, croplands, mining, buildings). Within each homogeneous unit, a description was made,
illustrated by images, of the principal features that might influence bird distribution (vegetation structure,
composition, quality and extent; water-related moist patches, marshes (vleis) and areas of open water;
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topographical and geological features such as cliffs, steep slopes, deep valleys or rocky outcrops; or manmade plantations and structures that might provide roost/nest sites).
•

The biodiversity significance of an area relates to its species diversity, endemism (of species or
ecological processes) and significant occurrence of threatened/legally-protected species or
ecosystems. The following conservation priorities were used for each avian habitat type recognised on
site or nearby:

•
High:

Ecologically sensitive and valuable land, with high species richness, sensitive ecosystems or Red
Data species, that should be conserved and no development allowed.

Medium-high: Land

where

sections

are

disturbed

but

that

is

still

ecologically

sensitive

to

development/disturbance.
Medium:

Land on which low-impact development with limited impact on the ecosystem could be
considered, but where it is still recommended that certain portions of the natural habitat be
maintained as open spaces.

Medium-low:

Land on which small sections could be considered for conservation but where the area in
general has little conservation value.

Low:

Land that has little conservation value and that could be considered for developed with little to
no impact on the habitats or avifauna.

•
Only High or Low sensitivity is indicated for the habitats, with no development allowed on areas of High
sensitivity, applying the following criteria:
High:

High and Medium-High conservation priority categories mentioned above are considered to
have a High sensitivity and development should not be supported. These include sensitive
ecosystems with low inherent resistance and/or resilience to disturbance factors, or highly
dynamic systems important for maintenance of ecosystem integrity. Most such systems
represent ecosystems with high connectivity to other important ecological systems or support
high species diversity and provide suitable habitat for a number of threatened or rare species.

Low:

Medium, Medium-Low and Low conservation priority categories mentioned above are
considered to have a Low sensitivity and development may be supported. Portions of habitat
with a Medium conservation priority should be conserved as open areas and/or buffers
wherever possible. These are slightly modified systems that occur along disturbance
gradients of low-medium intensity, with some degree of connectivity with other ecological
systems or ecosystems with intermediate levels of species diversity that include potential
ephemeral habitat for threatened species. Low sensitivity habitats are degraded, highly
disturbed and/or transformed systems with little ecological function and low species diversity.
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5.2.

Bird Species

During the site visit, I recorded the presence of bird species, or assessed the probability of their occurrence
based on the habitat types recognized on and around the study site, with due regard to the well-recorded
general distributions of southern African birds. The likely occurrence of key avifaunal species was verified
according to distribution records obtained during the Southern African Bird Atlas Project at the quarter-degree
grid cell (QDGC) scale (SABAP 1, Harrison et al. 1997) for the period 1981 to 1993, coupled with my
assessment of and experience with the qualitative and quantitative nature of the habitats recognized on site.
Earlier records for the previous Transvaal Province of only Red Data avifaunal species were obtained from the
period between 1974 and 1987 (Tarboton et al. 1987). The most recent avifaunal distribution data at the
pentad (5’ lat. x 5’ long) scale were obtained from the on-going SABAP2 project (Animal Demography Unit
website www.adu.org.za), which commenced on 1 July 2007. Preliminary species lists per QDGC were
generated where necessary from the Roberts VII Multimedia Birds of Southern Africa (Gibbon 2011).

Due to the mobility of most birds, I also scanned at least 500 m of adjoining properties for important faunal
habitats and avian species, and took note of the extent and proximity of other major areas of natural habitat
and conservation potential within the normal flying distance of birds. I also extended my assessment of the
extent, qualities, and limits of the various habitat types, both on site and on adjacent properties, by study of
satellite images from Google Earth. While the QDGC mapping of South African bird species provides the best
current information of what birds to expect where, the roughly 26-23 km (north-south) x 27.3 km grid area
usually far exceeds the area of most assessment sites and therefore can only be expected to support regularly
a subset of the QDGC species recorded, depending on the subset of possible QDGC habitats available on
site. Furthermore, the bird species listed for each QDGC are only those recorded during the atlas survey
period and not necessarily as comprehensive as they may appear, with biases neglecting cryptic species and
less accessible grids.
5.3.

Field Survey

Birds are a relatively visible and audible group of homoeothermic vertebrates, active throughout the day/night
and year, and with habitat preferences that we can evaluate both by reference to the comprehensive literature
available and by the subset of species detected during a field survey done at a particular season and time of
day/night. Such information and personal experience also informs searches for particular species of
conservation concern.
I identified bird species by visual sightings during random transect walks and drives across the site, attempting
to visit and search samples of all recognised habitat types and with special attention to any unusual features
within each habitat. Where necessary, I used 10x40 binoculars, a 30x spotting scope, the most appropriate
field guide (Sinclair et al. 2011, plus any local guides), and for calls the Roberts VII PDA version (Gibbon
2011). No trapping or mist netting was conducted, since the terms of reference did not require such intensive
work. The presence of some species was recognised by their calls or inferred from old nests, food remains,
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droppings and/or moulted feathers. Where possible, local people were questioned to try and confirm
occurrence or absence of particular species.
5.4.

Desktop Survey

Three criteria were used to gauge the probability of occurrence of bird species on the study site: their known
distribution range, their habitat preference(s) and the quality and extent of suitable habitat(s) on site. Initially, I
derived and compared lists of bird species expected to occur on site from the QDGC records presented in
atlases of Transvaal and/or southern African birds (Tarboton et al. 1987; Harrison et al. 1997). Where
necessary, I also consulted the pentad-scale (5' lat. X 5' long.) records of southern African birds from the ongoing SABAP2 project (www.adu.org.za). Based on an assessment of the habitats present on site, and on the
most recent regional field guide(s) for the area (Sinclair et al. 2011; Marais & Peacock 2008), the list was then
reduced to those species recorded on site during this study, or expected subjectively to occur within those
habitats as either resident species or regular visitors.

The probability of occurrence of a bird species on site was based primarily on its geographical distribution
and the suitability of on-site habitats, taking into account that birds use their mobility to make intermittent use
of habitats available when these are in a particular condition (e.g. during or after rain, flood, drought, burning,
grazing, seeding, flowering) or season (e.g. regional, intra-African or inter-continental summer/winter migrants
and nomads). I assessed the overall expectation of each species on site as:
•

High probability: Applies to a species with a distributional range overlying the study site plus the
presence of prime habitat on site. Another consideration for inclusion in this category is the tendency
for the species to be ‘common’, i.e. to occur normally at a high population density.

•

Medium probability: Applies to a species with a distributional range that peripherally overlaps the
study site and/or the required habitat on site being sub-optimal. The extent of suitable habitat on site,
related to its likelihood to sustain a viable breeding or non-breeding population, and its geographical
isolation are also taken into consideration. Species categorized as ‘medium’ normally do not occur at
high population densities, but cannot be deemed rare.

•

Low probability: Means that the species’ distributional range is peripheral to the study site and the
habitats are sub-optimal. Furthermore, some bird species categorized as ‘low’ are generally deemed
rare.

Due to the considerable aerial mobility of birds, one might expect a number of additional species as either
infrequent nomads or rare vagrants, some of which may even be recorded by chance during the site visit. For
these Unlikely species, I judged that the habitats available would offer no significant material support or
conservation assistance to them, other than a temporary stopover, and that even if they did occur it would only
be briefly and in insignificant numbers.

I made no objective assessment of the carrying capacity of the habitat for any species, since this varies
through time, birds being capable of arriving or departing as conditions change, and our ability to detect them
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varying seasonally. Such an assessment would require a much longer time and greater expense. However, I
did pay special attention to species considered as threatened internationally or nationally, so-called Red Data
or Red-listed species (Birdlife International website www.birdlife.org; DEAT 2007; Barnes, 2000), and so for
any threatened species expected even to visit the area I elevated the category assigned to them based on the
Precautionary Principle.

6. RESULTS
The 3-hour site visit (12h00-15h00) on 26 November 2011, was accompanied by wetland specialist (Mr R.
Bezuidenhoudt) and, as part of an EcoAgent team, should be considered in conjunction with reports by Prof
G.J. Bredenkamp (botanist), Dr I.L. Rautenbach (mammalogist) and Mr J.C.P. van Wyk (herpetologist). The
visit was made in early summer, when Palaearctic and intra-African migrant bird species are present. The
weather during the visit was after recent good rains had fallen, under warm clear conditions and with only a
slight breeze. The site visit concentrated on the route of Alternative 1, since this was the only route to traverse
any extensive natural habitats.

6.1.

Regional Bird Habitats

Details of the vegetation communities and flora on site are the subject of a separate specialist report.

The habitat along the routes occurs within the Mixed Grassland Biome, as identified for bird distributions
(Allan et al. in Harrison et al. 1997), and more specifically the Soweto Highveld Grassland vegetation unit of
the Mesic Highveld Grassland (unit Gm8 of Mucina & Rutherford 2006). The wetlands on site are manmade
and, while they constitute a separate vegetation type on the site, do not qualify as Eastern Temperate
Freshwater Wetlands (unit AZf3). Much of the surrounding area has been developed for residential, mining,
industrial, agricultural and recreational activities.

The aerial mobility of birds also demands attention to the principal habitats surrounding the study site and their
conservation status, not just those along the immediate borders but also more distant habitats that might
provide sources for species visiting the site and sinks for those breeding on site. In this context, the wide
aquatic and woody vegetation corridor formed by the Vaal River to the south, and the natural grasslands of the
Suikerbosrand Nature Reserve to the east may be significant.

6.2.

On-site Bird Habitat Assessment

The three principal habitat types detected on and/or adjacent to the route for Alternative 1, and considered
most relevant to bird ecology and community structure, were:
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1) Natural Grassland. This habitat existed in the Fouriespruit valley, patchily transformed by the various
runoff paths from the water works, but extending northwards along the spruit to merge into transformed
grassland on all sides except where it ended against the coal mine dump (north) and croplands
(east)(Figs 2-3). It probably consisted of a mosaic of grassland plant species, including the original
Themeda grasses, but identification was difficult as all areas were recovering from heavy burning and
most species, especially grasses, had yet to develop leaves and inflorescences. The evident diversity
of emerging grass tufts, herbs and geophytes, and the lack of disturbance by human or livestock traffic,
indicate that it is probably a near-pristine example of this habitat apart from the burning pressure. No
trees are present on this natural grassland, but there are scattered termite mounds. However, despite a
variety of bird species, the numbers of most were notably low and some obvious and common species
were unrecorded, indicating that the sparse ground cover caused by excessive burning had lowered
the overall cover and productivity of seeds and insects within this habitat.

Photo 1: View north from the final dam wall of the Meyerton Waste Water Works looking across natural
grasslands of the Fouriespruit valley. The coal mine dump and, to its right, the structures of Meydustria
indicate where route Alternatives 1, 2 & 4 will run, and the right edge of the image is about where the dams
on the Fouriespruit occur, as indicated by the bulrushes along the waste water drainage lines.

Photo 2: View southeast from the northwest base of the coal mine dump and its concrete fence, showing
the extensive and treeless expanse of short (burnt) natural grassland leading to the valley of the
Fouriespruit, with only slight disturbance from a track and minor earthworks. The Meyerton Waste Water
Works is just evident on the far right horizon.
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2) Transformed fallow grasslands. This was the most extensive habitat in the surroundings areas (apart
from cultivated and developed land), covering the northern end of the route for Alternative 1 and its
point of junction with Alternative 4 (Fig. 3). It included various stages of regeneration on old fallow
fields, dominated by Cynodon, Eragrostis and Hyparrhenia, with only a few small patches of natural
ground cover. It had also been recently, and probably repeatedly, burnt, with even lower avian diversity
and densities than the natural grasslands. No trees and only a few active and old termite mounds
occurred along the route of Alternative 1, but there were various trees (mainly alien, a few indigenous)
among the industry, smallholding and residential areas along Alternative 4.

Photo 3: View southwest from about the northern end of route Alternative 1, showing the fallow grasslands
and existing power line, alongside the dirt road to the brickfield, concrete fence and alien tree line within
the coal mine property, and with the coal dump just visible through the trees. The brickfield (with smoke)
and the Vereeniging Aerodrome are on the far right.
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Photo 4: General impression of the degraded and disturbed natural habitats that exist along the road verges
and adjoining smallholdings in areas through which route Alternative 4 will pass.

3) Manmade water bodies and wetlands. The water bodies include the small dam in the Fouriespruit
among the natural grassland (fed by seepage/overlow/leakage of effluent from the water bodies of the
Water Works to the south), and especially the much larger dam further down the Fouriespruit within
Meydustria (Fig. 2).

Photo 5: View northeast from the edge of the Meyerton Waste Water Works, showing in the distance the
approximate route of power line Alternative 1 (red dashed line) across the natural grasslands alongside the
coal mine and dump (left) and across the croplands alongside the structures of Meydustria (right). Note the
effluent flow in the foreground towards the Fouriespruit, first to the upper small dam at the grassland-cropland
junction and then to the lower large dam within Meydustria (cf. Fig. 2).
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Table 1: Rating of recognised avian habitats on and around the route Alternative 1 of the proposed 88 kV
power line west of Meyerton.
Conservation Priority
Avian Habitats
1. Natural
grassland
2. Fallow
grassland
3. Manmade
wetlands

Medium-

High



high

Sensitivity
Medium















X

Mediumlow







X

Low

High











X



Low

X




X

X



In the context of this proposed power line development, the wetlands and grasslands are both indicated as of
high sensitivity because they support high avian biodiversity and threatened species.
6.3.

Expected and Observed Bird Species Diversity

Based on bird distributions and habitats, a total of 346 bird species is expected to be recordable in the 2628DB
QDGC that encompasses route Alternative 1 (Gibbon 2011). I assessed that of this total, 180 bird species
(49%) have a high, medium or low probability of occurrence along this route, based on the habitats available,
and of these I confirmed the presence of 52 species (29%), which offers a good sample in support of general
species:habitat correlations (Table 2). The number would surely have been higher if we had spent more days
in search of species, if the surveys had started earlier and extended later in the day/night, and if we had
covered every sector in more detail. It would also have been higher if we had included the other three routes,
including more bush and woodland species that would have been attracted to the gardens and plantations on
and among the residential and smallholdings properties. Along and around route Alternative 1, I scored 77
species (43%) as having a high probability of occurrence, 55 species (31%) a medium probability and 48
species (27%) a low probability, and of these I confirmed the presence of 47, 4 and 1 species, respectively.
The total number of species expected would be much larger if the other 166 unlikely species that are only
recorded as rare vagrants to the area were not excluded from this analysis due to inadequate availability of
their preferred habitat(s).

The three different habitat types that I distinguished either supported or are expected to support somewhat
different species of birds (Table 2). I generally did not assign aerial-feeding species, such as swifts, martins
and swallows, to a specific habitat on site, except for those habitats that offered potential nesting habitats,
since they feed aerially wherever wind-borne plankton is available. Some 10 generalist species (6%) are
expected to use all three habitat-types, excluding 15 species (8%) classed as aerial feeders and expected to
range across all habitats when foraging. Only 38 species (21%) preferred two habitats while 117 species
(65%), the majority, only a single habitat type. Based on a total of 247 assessments of predicted habitat
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preference, manmade wooded thicket and well-vegetated wetland habitat, on the dump and around the water
works and their drainages, was the richest and most distinctive habitat, predicted to be used by 128 (71%) for
the expected species. Grassland, the dominant habitat on site, was preferred by the remainder of species, with
slightly more on the fallow grassland (64, 36%, probably because it bordered the waterworks and dump), and
fewer on the natural grassland (55, 31%). The 15 aerial-feeding species are included within the above
analysis, not for all the habitats they range across when foraging, but only for the terrestrial habitats some
might use for breeding. Overall, the more vegetated manmade habitats supported the highest diversity, with
fewer on fallow grassland, and least on natural grassland, even though the last habitat was the only nearpristine type present.

Table 2: Bird species diversity observed and expected on and around power line route Alternative 1, west of
Meyerton in the Midvaal Municipality, Gauteng Province (2627DB). Based on the national list and annotations
of Birdlife South Africa (2011), sorted in the order of ‘Roberts VII’ (Hockey et al., 2005), with probability of
occurrence and habitat preferences assessed after a site visit on 26 November 2011.

Common English Name

Scientific Name

Status Codes

Probability of occurrence

Preferred Habitats

(see below)

(see 5.4 above)

(see 6.2 above)

RD

S

E

High

Medium

Low

1

2

Common Ostrich

Struthio camelus

L

X

X

Coqui Francolin

Peliperdix coqui

L

X

X

Red-winged francolin

Scleroptila levaillantii

L

X

Orange River francolin

Scleroptila levaillantoides

M

X

X

Swainson’s Spurfowl

Pternistis swainsonii

M

X

X

Common Quail

Coturnix coturnix

M

X

X

Helmeted Guineafowl

Numida meleagris

X

X

Fulvous Duck

Dendrocygna bicolor

White-faced Duck

Dendrocygna viduata

M

Egyptian Goose

Alopochen aegyptiaca

M

Spur-winged Goose

Plectropterus gambensis

NBM
H

L

Comb Duck

Sarkidiornis melanotos

Cape Teal

Anas capensis

Yellow-billed Duck

Anas undulata

Cape Shoveler

Anas smithii

Red-billed Teal

Anas erythrorhyncha

Hottentot Teal

Anas hottentota

Southern Pochard

Netta erythrophthalma

Kurrichane Buttonquail

Turnix sylvaticus

Red-throated Wryneck

Jynx ruficollis

African Hoopoe

Upupa africana

M

Malachite Kingfisher

Alcedo cristata

M

Pied Kingfisher

Ceryle rudis

White-fronted Bee-eater

Merops bullockoides

European Bee-eater

Merops apiaster

Diderick Cuckoo

Chrysococcyx caprius

X
L

X

L

X
X
X

L

X

M

X
L

X

L
M

X
X

X

X

X

L

X
X
X

L

H

X

X

H

BM

X

X

M

B/NBM

3

X

M

X

M

X

X
X

X

X

X
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Burchell’s Coucal

Centropus burchellii

African Palm-Swift

Cypsiurus parvus

L

X

M
BM

Aerial

Alpine Swift

Tachymarptis melba

Common Swift

Apus apus

African Black Swift

Apus barbatus

H

Aerial

Little Swift

Apus affinis

H

Aerial, 3

Horus Swift

Apus horus

H

Aerial

White-rumped Swift

Apus caffer

Barn Owl

Tyto alba

African Grass-Owl

Tyto capensis

Spotted Eagle-Owl

Bubo africanus

Marsh Owl

Asio capensis

Fiery-necked Nightjar

Caprimulgus pectoralis

Freckled Nightjar

Caprimulgus tristigma

Rock Dove

Columba livia

M

NBM

Aerial
L

BM

Aerial

H

Aerial, 3

H

X

Vul

X

L
H

X
X

X

L
M

X

X
X

X

X

L

X

H

X

X

Speckled Pigeon

Columba guinea

H

X

X

Laughing Dove

Streptopelia senegalensis

H

X

X

X

Cape Turtle-Dove

Streptopelia capicola

H

X

X

X

Red-eyed Dove

Streptopelia semitorquata

H

Namaqua Dove

Oena capensis

X

X

Northern Black Korhaan

Afrotis afraoides

Blue Korhaan

Eupodotis caerulescens

NT

White-bellied Korhaan

Eupodotis senegalensis

Vul

Blue Crane

Anthropoides paradiseus

Vul

Red-chested Flufftail

Sarothrura rufa

M

X

African Rail

Rallus caerulescens

M

X

African Crake

Crecopsis egregia

Corn Crake

Crex crex

Black Crake

Amaurornis flavirostra

M

X

Baillon's Crake

Porzana pusilla

M

X

African Purple Swamphen

Porphyrio madagascariensis

H

X

Common Moorhen

Gallinula chloropus

H

X

Red-knobbed coot

Fulica cristata

H

X

African Snipe

Gallinago nigripennis

Marsh Sandpiper

Tringa stagnatilis

NBM

H

X

Common Greenshank

Tringa nebularia

NBM

H

X

Wood Sandpiper

Tringa glareola

NBM

H

X

Common Sandpiper

Actitis hypoleucos

NBM

H

X

Little Stint

Calidris minuta

NB

H

X

Curlew Sandpiper

Calidris ferruginea

NBM

Ruff

Philomachus pugnax

NBM

Greater Painted-snipe

Rostratula benghalensis

Spotted Thick-knee

Burhinus capensis

Black-winged Stilt

Himantopus himantopus

Kittlitz’s Plover

Charadrius pecuarius

Three-banded Plover

Charadrius tricollaris

Caspian Plover

Charadrius asiaticus

Blacksmith Lapwing

Vanellus armatus

X
M

H

Vul

*

X

X

L

X

X

L

X

X

L

X

X

BM

L

X

NBM

L

X

M

X

L
H

X

NT

L
H

X
L

H

X
X

M
H

X
X

M

NBM

X

X
X
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African Wattled Lapwing

Vanellus senegallus

H

X

Crowned Lapwing

Vanellus coronatus

H

Temminck's Courser

Cursorius temminckii

Black-winged Pratincole

Glareola nordmanni

Grey-headed Gull

Chroicocephalus cirrocephalus

Whiskered Tern

Chlidonias hybrida

White-winged Tern

Chlidonias leucopterus

Black-shouldered Kite

Elanus caeruleus

Black Kite

Milvus migrans

Yellow-billed Kite

Milvus aegyptius

Cape Vulture

Gyps coprotheres

Black-chested Snake-Eagle

Circaetus pectoralis

African Marsh-Harrier

Circus ranivorus

Vul

Pallid Harrier

Circus macrourus

NT

Montagu's Harrier

Circus pygargus

Ovambo Sparrowhawk
Black Sparrowhawk
Steppe Buzzard

Buteo buteo

Jackal Buzzard

Buteo rufofuscus

Lesser Kestrel

Falco naumanni

Rock Kestrel

Falco rupicolus

Greater Kestrel

Falco rupicoloides

Amur Falcon

Falco amurensis

Lanner Falcon

Falco biarmicus

Little Grebe

Tachybaptus ruficollis

African Darter

Anhinga rufa

Reed Cormorant

Phalacrocorax africanus

M

X

Little Egret

Egretta garzetta

M

X

M
NT

NBM

L

X

X

X

X

X

X

M

NBM

X

X
L

X

L

X

H

X

X

X

NBM

L

X

BM

L

X

Vul

L

X

X

L

X

X

L

X

NBM

L

X

X

NBM

L

X

X

Accipiter ovampensis

L

X

X

X

Accipiter melanoleucus

L

X

X

X

X

X

X

X

X

X

X

X

NBM

M
(*)

Vul

L

NBM

M
L
M

NBM

H

NT

L

X

X

X

X

X

X

X

X

H

X
X

L

X

Yellow-billed Egret

Egretta intermedia

Grey Heron

Ardea cinerea

H

L

X

Black-headed Heron

Ardea melanocephala

H

Purple Heron

Ardea purpurea

Cattle Egret

Bubulcus ibis

Squacco Heron

Ardeola ralloides

Green-backed Heron

Butorides striata

L

X

Black-crowned Night-Heron

Nycticorax nycticorax

L

X

Glossy Ibis

Plegadis falcinellus

H

Hadeda Ibis

Bostrychia hagedash

H

African Sacred Ibis

Threskiornis aethiopicus

H

African Spoonbill

Platalea alba

White Stork

Ciconia ciconia

Bokmakierie

Telophorus zeylonus

Cape Crow

Corvus capensis

L

Pied crow

Corvus albus

L

Common Fiscal

Lanius collaris

Brown-throated Martin

Riparia paludicola

Banded Martin

Riparia cincta

Barn Swallow

Hirundo rustica

X
X

X

X

X

X

X

M

X

H
M

X

X
X

X

X
M

NBM

X

M

X

X

X

X

M

X
X
X
X

H

X
M

NBM

X

Aerial

H

Aerial,1

H

Aerial
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White-throated Swallow

Hirundo albigularis

BM

H

Aerial,3

Greater Striped Swallow

Cecropis cucullata

BM

H

Aerial,3

South African cliff-Swallow

Petrochelidon spilodera

Rock Martin

Hirundo fuligula

Common House-Martin

Delichon urbicum

Dark-capped Bulbul

Pycnonotus tricolor

African Red-eyed Bulbul

Pycnonotus nigricans

B(*)

M

NBM

Aerial
L

Aerial

L

Aerial

H

X
M

X

Little Rush-Warbler

Bradypterus baboecala

Sedge Warbler

Acrocephalus schoenobaenus

H

African Reed-Warbler

Acrocephalus baeticatus

Marsh Warbler

Acrocephalus palustris

NBM

Great Reed-Warbler

Acrocephalus arundinaceus

NBM

Lesser Swamp-Warbler

Acrocephalus gracilirostris

Willow Warbler

Phylloscopus trochilus

Levaillant’s Cisticola

Cisticola tinniens

H

Neddicky

Cisticola fulvicapilla

H

Zitting Cisticola

Cisticola juncidis

H

X

X

Desert Cisticola

Cisticola aridulus

H

X

X

Cloud Cisticola

Cisticola textrix

X

X

Wing-snapping Cisticola

Cisticola ayresii

X

X

Tawny-flanked Prinia

Prinia subflava

H

X

Black-chested Prinia

Prinia flavicans

H

X

Melodious Lark

Mirafra cheniana

Rufous-naped Lark

Mirafra africana

Eastern clapper Lark

Mirafra fasciolata

Spike-heeled Lark

Chersomanes albofasciata

Chestnut-backed Sparrowlark

Eremopterix leucotis

Red-capped Lark

Calandrella cinerea

Karoo Thrush

Turdus smithi

(*)

M

X

Fiscal Flycatcher

Sigelus silens

(*)

M

X

Spotted flycatcher

Muscicapa striata

NBM

X
M

BM

X

H

X
M

X

H

X

H

X

NBM

M

(*)

X
X
X

H
M

NT

(*)

M

X

H

X
M

H

X
M

H

NBM

X

X
X
X

X

X

X

L

X

Cape Robin-Chat

Cossypha caffra

African StoneChat

Saxicola torquatus

M

Capped Wheatear

Oenanthe pileata

H

X

X

Ant-eating Chat

Myrmecocichla formicivora

H

X

X

Pied Starling

Lamprotornis bicolor

H

X

X

H

(*)

X
X

X

M

X

X

Wattled Starling

Creatophora cinerea

Common Myna

Acridotheres tristis

Cape Weaver

Ploceus capensis

Southern Masked-Weaver

Ploceus velatus

H

X

X

X

Red-billed Quelea

Quelea quelea

H

X

X

X

Yellow-crowned Bishop

Euplectes afer

Southern Red Bishop

Euplectes orix

H

Long-tailed Widowbird

Euplectes progne

H

Orange-breasted Waxbill

Amandava subflava

African Quailfinch

Ortygospiza fuscocrissa

H

Common Waxbill

Estrilda astrild

H

X

Pin-tailed Whydah

Vidua macroura

H

X

I

X

H
(*)

X
M

X

M

X
X
X

X

X

X

M

X
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6.4.

Cuckoo Finch

Anomalospiza imberbis

House Sparrow

Passer domesticus

Cape Sparrow
Cape Wagtail

M
I

X

X

H

X

Passer melanurus

H

X

Motacilla capensis

H

X

Cape Longclaw

Macronyx capensis

H

African Pipit

Anthus cinnamomeus

H

Plain-backed Pipit

Anthus leucophrys

Buffy Pipit

Anthus vaalensis

Black-throated Canary

Crithagra atrogularis

H

Cinnamon-breasted Bunting

Emberiza tahapisi

H

M

X

X

X

X

X

X

X

X

X

X

X

M

X

Threatened and Red-Listed Bird Species

Thirteen species of international and/or national conservation concern (Red Data species, IUCN/Birdlife
International 2011, Barnes 2000), ranging from Near Threatened to Vulnerable, were considered as possible
to occur on site, although none was recorded during the survey (Table 2). Most of these threatened species
fall into a few obvious categories by habitat preference (Table 3) and their likelihood of occurrence on site
(Table 4).

Table 3: List of threatened species that will possibly make use of the habitats on and around the power line
route Alternative 1, showing their preferred and most essential habitat types. Note that one species may have
more than one habitat preference.
Preferred Habitat Type(s)
Threatened Status

Near Threatened

Species

Blue Korhaan

Natural

Fallow

Manmade woods and

grassland

grassland

wetlands

X

X

Greater Painted-snipe

Vulnerable

X

Black-winged Pratincole

X

X

Pallid Harrier

X

X

Lanner

X

X

Melodious Lark

X

African Grass-Owl

X

White-bellied Korhaan

X

X

Blue Crane

X

X

Corn Crake

X

Cape Vulture

X

X

African Marsh Harrier
Lesser Kestrel
TOTALS

X

13

X
X

X

9

8

5
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Table 4: The expected frequency of occurrence of threatened bird species on and around the power line route
Alternative 1.
Probability of occurrence on site
Threatened Status

Near Threatened

Vulnerable

Species

Regular

Frequent

Erratic

Infrequent

resident

visitor

visitor

vagrant

Blue Korhaan

X

Greater Painted-snipe

X

Black-winged Pratincole

X

Pallid Harrier

X

Lanner

X

Melodious Lark

X

African Grass-Owl

X

White-bellied Korhaan

X

Blue Crane

X

Corn Crake

X

Cape Vulture

X

African Marsh Harrier

X

Lesser Kestrel
TOTALS

13

X
0

0

6

7

These analyses indicate that by far the most important habitats to conserve for threatened species are the
grasslands, both natural and fallow, with only five species also likely to use the manmade habitats, essentially
for the prey/food and/or cover that are provided by the artificial wetlands (dams and drainage lines). Any
additional grassland that can be conserved, especially adjacent to these moist habitats will further increase
their conservation value. This is mainly because several of the species that may use the wetlands for nesting
and/or roosting (e.g. African Grass-Owls and Marsh-harriers) will benefit most when they can use surrounding
grasslands for finding some/most of their prey.

No threatened species are expected to be regular residents or even frequent visitors, all being expected only
as infrequent visitors (six species) or infrequent vagrants (seven species). This is because the habitats
available on site are generally too limited in area (especially for the larger species) and/or their quality is too
low (grasslands burnt, wetlands without moist margins and high quality watery) to support meaningful
numbers.

Some species are expected because they are non-breeding summer migrants from the northern hemisphere
that range widely in search of food and roost sites, and for which some suitable habitats may exist from time to
time (Corn Crake, Black-winged Pratincole, Pallid Harrier and Lesser Kestrel). Generally, the main threats
to these species are on their boreal breeding grounds, and while in Africa they are unfettered in choosing their
non-breeding habitat.
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Others are resident species in South Africa whose habitats on the property are potentially suitable as feeding,
roosting and/or breeding areas, but seem to lack certain factors that are expected to prevent regular residence
on site and are rate at a low probability of occurrence (Table 2). For example, the habitats are too small in
area, disturbed and/or inferior in quality (African Grass-Owl, Blue Korhaan, White-bellied Korhaan, Blue
Crane, Greater Painted-snipe and African Marsh-Harrier, Melodious Lark) to permit regular residence or
even a temporary stay. Management to improve these natural habitats will of course improve the frequency
and duration that they can be used by these threatened visitors. Those species favouring the wetlands are
also vulnerable to drought, making their presence and the habitats they prefer only possible during years of
ideal rainfall, although this can be ameliorated by provision of 'clean' effluent from the Waste Water Works.
Some species are expected to visit the site for erratically available food sources, such as the Cape Vulture,
for carrion possibly from game/livestock on site while they are en route from the Magaliesberg breeding
colonies to the game of Suikerbosrand Nature Reserve, or the Lanner hunting in the area for seasonal
concentrations of avian prey species – and both raptors use pylons for resting/hunting perches, so additional
power line poles as perches may even be beneficial.

Only the Lesser Kestrel and Melodious Lark are assessed as having a medium probability of occurrence on
site (Table 2), even though only expected as erratic visitors among the threatened species. Both rely on
grassland of a particular quality to attract their presence, especially the more productive natural grassland, the
non-breeding migrant kestrel for plentiful small invertebrates to fatten it up for its return migration, and the
nomadic lark for grass cover of the right height, density and quality to enable breeding. At present, the
grasslands are apparently burnt too often to create ideal habitat for either species, making both species the
most likely from among the potential threatened species on site to benefit from improved grassland
management.

7. ENVIRONMENTAL IMPACT ASSESSMENT FOR THE AVIFAUNA

Soweto Highveld Grassland is an Endangered habitat in South Africa, with much less than the 24% target
currently conserved due to industrial, agricultural, mining and residential development (Mucina & Rutherford
2006). The near-pristine status of the natural grassland along the route of power line Alternative 1 is therefore
of ecological importance, even though apparently uncontrolled drainage from the Water Works into the
Fouriespruit has temporarily transformed a considerable area (Fig. 2). It is a relatively small patch of natural
grassland, but the fallow grasslands around tend to support it ecologically, have the potential to be
rehabilitated for improved assistance, and contribute significant patches of this grassland type. This is
indicated by the regular spacing of 2-3 displaying male Northern Black Korhaans along the route, with a
female and nearby a newly predated eggshell confirming their breeding activity and healthy density.

All grasslands on and surrounding the site seem to be frequently burnt, apparently resulting in low quality and
carrying capacity for grassland bird species on site, with some highly expected species not recorded during
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the site visit (e.g. Black-shouldered Kite, Spike-heeled Lark, African Pipit, Cape Longclaw). This also accounts
for the lack of species that favour longer and/or denser ground cover (e.g. Amur Falcon, Cloud Cisticola),
including several threatened species that might otherwise use/visit the site (e.g. Blue and White-bellied
Korhaans, Melodious Lark). Once again, relatively simple management could improve grassland variety and
quality. Only the whole length route of Alternative 1 (and a short ~100 m section of Alternative 4) would pass
across these natural and fallow grasslands.

The greatest variety of avian species expected on on and around route Alternative 1 were those associated
with manmade activities. Most of these species were attracted by the creation of patches of woody vegetation
around the Water Works and industrial sites, and especially by the various wetland types generated by the
waste water flows. However, the majority of these species are widespread and common bush- or waterbirds,
so that these artificial habitats are not essential to their persistence. Even the few threatened species that are
included as making use of these habitats are only mentioned as a precaution, because the current quality of
these habitats is too low to support their conservation (inadequate area, poor water quality and/or excessive
accessibility/disturbance), and for some species that forage in the surrounding grass- and farmlands, too
unproductive to support adequate food/prey populations, especially seeds, invertebrates and small mammals.

Power lines would be a major collision risk to water birds, since many species are fast and/or nocturnal fliers,
especially along flight routes between water bodies and along drainage lines, as can be expected between the
large Meydustria dam, the small Fouriespruit dam and the various water bodies and wetlands on and around
the Meyerton Waste Water Works. All or sections of route Alternatives 1, 2 & 4 pass close to and between the
large and small dams, while only Alternative 3 does not pass by the dams, and it also runs initially close to
major roads/highways with heavy traffic that tends to make birds fly higher and/or avoid the area. Alternative 1
crossing the grasslands would also be a collision hazard for larger grassland birds, such as korhaans and
cranes, some of which are threatened species expected to visit the area, if only as infrequent visitors, although
improved management of the grasslands may raise this probability.

8. RECOMMENDED MITIGATION MEASURES

The details of what will be involved in the power line construction were not available to me, which makes it
difficult to assess what their impacts may be, or what mitigation measures may be offered. However, based on
the standard Eskom specifications for an 88 kV line (Fig. 5), the main avian threats will come from a) habitat
alteration/disturbance during construction and b) the risks of collision with the tall poles and overhead lines
during operation.
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Figure 5: Basic design and dimensions for transmission poles and line spacing used by Eskom for 88 kV
power lines.

The mitigation measures proposed below are derived from personal experience and from the comprehensive
set of guidelines developed by the Gauteng authorities, with special reference to power lines (GDACE 2009).
An appropriate management authority must be contractually bound to implement the Record of Decision
(ROD) AND Environmental Management Plan (EMP) during the construction and operational phases of the
development. This authority should be identified and informed of their responsibilities in terms of the IMP and
ROD. It is suggested that the following mitigation recommendations form part of all alternative route's site's
ROD and EMP:

Specific mitigation measures
•

Servitude disturbance

•

Use existing distribution lines and servitudes wherever possible to avoid creating new disturbances.

•

Wherever possible, place servitudes through areas of least sensitive habitat.

•

Minimize tracks, use of heavy equipment and dumping of soil as far as possible to contain the area of
substrate affected.

•

Store separately any topsoil removed for later rehabilitation.

•

Rehabilitate plant cover as a continual process, to maximize viability of the natural seed bank and
reduce loss of topsoil during storage.

•

Monitor rehabilitation success by comparing data from the servitude with that of surrounding habitats.

•

Conduct monitoring during two seasons for each year. Construction staff must be restricted to an
allocated area and should not gain access to sensitive habitat types.
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•

Provide adequate ablution facilities during construction and maintenance to avoid using natural
(sensitive) areas as toilets.

•
•

Special power line considerations

•

Where power lines are to be constructed, the Eskom-WET strategic partnership should advise on
appropriate mitigation measures.

•

Underground cable installations along existing servitudes should be considered wherever possible.

•

The design (including mitigation measures) and location of any proposed power lines (whether new
alignments or refurbishment/upgrading of existing lines) should be endorsed by the bird conservation
experts of the Eskom-EWT strategic partnership.

•

Anti-collision devices such as bird flappers should be installed where power lines cross corridors, rivers
or ridges, especially considering the on-site presence and reported breeding nearby of korhaans and
water birds that are especially disposed to collisions.

Generic Mitigation measures
•

Harvesting of any plant material is strictly prohibited. Staff shall only assist with the (necessary)
removal of important plant species if requested to do so, under supervision.

•

All staff should be advised (induction) by means of environmental awareness training on the significant
importance of the area and its conservation importance.

•

Intentional killing of any faunal species (including invertebrates) should be avoided by means of
awareness programmes presented to the labour force. The labour force should be made aware of the
conservation issues pertaining to the fauna and flora taxa occurring on the study site. Any person
found deliberately harassing any animal in any way should face disciplinary measures, following the
possible dismissal from the site.

•

Prevent, as far as possible, any further damage to and/or disturbance of the natural grassland area,
including keeping all construction work within the footprint of the developments, minimising vehicle
access routes and protecting all flora and fauna from staff activities during construction and operation.

•

Allow only a single access route to each relevant section of the development and, within each section,
always maintain only the minimum tracks necessary for operation and maintenance, with designated
passing points so that effectively only a single track is created for 2-way traffic.

9. GENERAL CONCLUSIONS
There are two main environmental and avian concerns related to the alternative routes proposed for an 88 kV
power line west of Meyerton. The first is the need for the power lines to be constructed on and across natural
grasslands, which only really applies to route Alternative 1. The second is the collision hazard posed by the
power line routes to birds in flight, in this case primarily larger grass- and wetland birds, and wetland birds that
fly at night, which applies to all of route Alternatives 1 & 2 and the Meydustria leg of Alternative 4. Fortunately,
Alternative 3 that runs alongside Meydustria and the adjacent major roads/motorways (R59, M61) is free of
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these concerns, and neither concern is applicable to the remainder of Alternative 4 from its junction with
Alternative 3 near Duif Street to its endpoint near the Langkudspruit. From an avian perspective, Alternative 3
is the only viable to link the sub-station to the northern sector of Alternative.

10. LIMITATIONS, ASSUMPTIONS AND GAPS IN KNOWLEDGE
The primary data for this assessment came from the distribution and status information collected for southern
African birds during the SABAP1 atlas project, and is therefore only as accurate and reliable as the limitations
and assumptions described for that exercise (Harrison et al. 1997), augmented with information from the key
Roberts VII reference (Hockey et al. 2005; Gibbon 2011). I also had access to suitable databases, information
and identification resources, and did not consider that the present assignment warranted a more detailed (and
expensive) survey. My personal field experience includes work with birds throughout the previous Transvaal
Province, which included what is now Gauteng.

Environmental Impact Assessments (EIAs) attempt to provide an accurate but subjective study of the main
environmental factors and possible mitigation measures that might apply to a given development proposal.
EIAs are limited in scope, time and budget, even though every care is taken to ensure their accuracy. Even a
more factual report, based on field sampling and observation over several years and seasons, to account for
fluctuating environmental conditions and migrations, may be insufficient since one is dealing with dynamic
natural systems, especially for birds that have such a mobile response to changing conditions. I offer this EIA
in good faith, based on the information available to me at the time, but cannot accept responsibility for
subsequent changes in knowledge or conditions.
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EXECUTIVE SUMMARY
EcoAgent Ecology and Biodiversity Consultants appointed Limosella Consulting to provide an
independent assessment of the extent and functionality of potential wetland conditions on the site
to inform the proposed activities for the new 88/11kV 40 MVA Sicelo Substation and Power Line,
Meyerton.
The proposed substation will cover an area of approximately 0.65 hectares and will have an
immediate capacity of 1 x 20MVA. The substation will be upgraded in future with an additional 1 x
20 MVA. The substation will be located on a new line route, extending from Eskom’s Kookfontein
MTS. This 88 kV line will loop into the new substation.
Twenty Four points were sampled during the course of the field investigation to determine
compliance with the definition of wetland conditions. The section of the Fouriespruit associated
with the study site was classified as a channelled valley bottom wetland rather than a riparian area
based on the absence of alluvial soil and saturated conditions reflected in the vegetation
component. Sewage input largely affects the current functionality of the wetland, furthermore,
agricultural activities in the catchment, roads and dams have impacted on hydrological processes.
The wetland area, together with its associated 50 m buffer zone should be excluded from the
proposed activities. To this aim, alternative alignment 3 is considered as the most suitable in terms
of wetland ecology. Should other environmental factors determine that this alignment should not be
utilised, strict mitigation measures should be applied in order to minimise the potential impact to
the wetland on site. Where alternatives have been investigated and watercourse crossings have
been shown to be necessary it is important that appropriate mitigation measures are put into place
and carefully monitored to ensure minimal impact to regional hydrology. In the case of the
proposed powerline mitigation should focus on:
•
•
•
•
•
•
•

Rehabilitation / restoration of indigenous vegetative cover;
Management of point discharges during construction activities;
Alien plant control activities;
Implementation of best management practices regarding stormwater and earthworks;
Provision of adequate sanitation facilities located outside of the wetland/riparian area or its
associated buffer zone during construction activities;
Implementation of appropriate stormwater management around the excavation to prevent
the ingress of run-off into the excavation; and particularly; and
Prevention of erosion, and where necessary rehabilitation of eroded areas.

The proposed activity is likely to require a water use license in terms of Section 21 (c) and (1) of the National
Water Act in terms of its location within 500 m of a wetland, as required by the DWA and should be followed
up with the relevant DWA official. Detailed mitigation measures should form part of an Environmental

Management Plan and should be closely monitored on a regular basis.
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INTRODUCTION
EcoAgent Ecology and Biodiversity Consultants appointed Limosella Consulting to provide an
independent assessment of the extent and functionality of potential wetland conditions on the site
to inform the proposed activities for the Sicelo Substation and Power Line, Meyerton. Fieldwork
was conducted in December 2011.
Proposed activities include the construction of a new 88/11kV 40 MVA substation at Sicelo,
Meyerton. The proposed substation will cover an area of approximately 0.65 hectares and will have
an immediate capacity of 1 x 20MVA. The substation will be upgraded in future with an additional
1 x 20 MVA. The substation will be located on a new line route, extending from Eskom’s
Kookfontein MTS. This 88 kV line will loop into the new substation.
Locality of the Study Site
The study area lies between the R82 and the R59. It lies south of the R551 close to Dudley road
outside of the town of Meyerton and falls within the Midvaal Local Municipality and Emfuleni Local
Municipality. Approximate central coordinates are 26°34'46.29"S and 27°58'17.57"E (Figure 1).
Terms of Reference
The terms of reference for the current study were as follows:
•

Conclusively identify the presence or absence of wetland conditions as prescribed by the
DWAF (2005) delineation guideline;

•

Identify the outer edge of the wetland temporary zone;

•

Classify the wetland according to the system proposed in the national wetlands inventory if
relevant,

•

Indicate the relative functional importance of the wetlands;

•

Discuss wetland buffer zones;

•

Indicate possible impacts on the; and

•

Recommend mitigation measures in order to limit the impact of the proposed development.

Assumptions and Limitations
The GPSmap 76CSx used for wetland and riparian delineations is accurate to within five meters.
Therefore, the wetland delineation plotted digitally may be offset by at least five meters to either
side. Furthermore, it is important to note that, during the course of converting spatial data to final
drawings, several steps in the process may affect the accuracy of areas delineated in the current
report. It is therefore suggested that the no-go areas identified in the current report be pegged in
the field in collaboration with the surveyor for precise boundaries.
A Red Data scan, fauna and flora, and aquatic assessments were not included in the current study.
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Figure 1: Location of the study site

Definitions and Legal Framework
In a South African legal context, the term watercourse is often used rather than the terms wetland,
or river. The National Water Act (NWA) (1998) describes a water resource as including a river,
stream, dam, spring, aquifer, wetland, lake, and pan.
Riparian habitat is the accepted indicator used to delineate the extent of a river’s footprint (DWAF,
2005). The National Water Act, 1998 (Act No. 36 of 1998), defines a riparian habitat as follows:
“Riparian habitat includes the physical structure and associated vegetation of the areas associated
with a watercourse, which are commonly characterised by alluvial soils, and which are inundated
or flooded to an extent and with a frequency sufficient to support vegetation of species with a
composition and physical structure distinct from those of adjacent land areas.”.
In contrast, the National Water Act, 1998 (Act 36 of 1998) defines a wetland as “land which is
transitional between terrestrial and aquatic systems where the water table is usually at or near the
surface, or the land is periodically covered with shallow water, and which land in normal
circumstances supports or would support vegetation typically adapted to life in saturated soil.”
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Authoritative legislation that lists impacts and activities on wetlands and riparian areas that requires
authorisation includes (Armstrong, 2009):
•
•
•
•
•
•
•
•
•
•
•

Conservation of Agriculture Resources Act, 1983 (Act 43 of 1983);
Environment Conservation Act, 1989 (Act 73 of 1989);
National Water Act, 1998 (Act 36 of 1998);
National Forests Act, 1998 (Act 84 of 1998);

National Environmental Management Act, 1998 (Act No. 107 of 1998);
National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004).
GNR 1182 and 1183 of 5 September 1997, as amended (ECA);
GNR 385, 386 and 387 of 21 April 2006 (NEMA);
GNR 392, 393, 394 and 396 of 4 May 2007 (NEMA);
GNR 398 of 24 March 2004 (NEMA); and
GNR 544, 545 and 546 of 18 June 2010 (NEMA).

Description of the Receiving Environment
The regional hydrology is dominated by the Fouriespruit in the south and Langkuilspruit along the
northern part of the study area (Figure 2).

Figure 2: Regional hydrology

The regional soil classification describes the study site as underlain by Unconsolidated soils
(GDACE, 2002). These soils have lost recognisable profiles due to anthropogenic disturbance
such as mining.
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RESULTS
Wetland Delineation
Twenty Four (24) points were sampled during the course of the field investigation to determine
compliance with the definition of wetland conditions. Details recorded at each sample point are
presented in Appendix A. Soil conditions characteristic of wetland conditions were along the
Fouriespruit in the southern portion of the study area. Mottling and gleying occurs when iron and
manganese become soluble under anaerobic conditions and are removed from the soil profile by
gradual leaching in a fluctuating water table. Once most of the iron has been dissolved out of the
soil as a result of prolonged saturated conditions, the soil matrix is left a greyish colour (Figure 3).

Figure 3: Soil samples throughout the site reflected saturated conditions

The vegetation component of the site reflected large permanent wetland zones dominated by
Typha capensis (Bullrushes) and Phragmites australis (Common Reed). Species composition
on other wetland areas was dominated by weed and pioneer species including (Figure 4):
•
•
•

•

•
•

Salix babylonica
Arundo donax;
Conyza podocephala.
Amaranthus viridus;
Plantago lanceolata; and
Cirsium vulgare.
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Figure 4: Vegetation characteristic of the wetland areas on the site

Classification
Differential weathering of geological formations may create steep slopes with shallow soils. In this
instance, water is expected to flow in well defined channels at a high velocity. These conditions are
conducive to the deposition of alluvial soils and the formation of channelled valley bottom wetlands
and rivers. Where gentle slopes allow sediments to be accumulated and vegetation attenuates
water flow velocity, waterlogging may occur. This in turn, leads to the formation of anaerobic
conditions in the soil and unchannelled wetlands and floodplains are often the result. The
reasoning follows that wetlands (particularly valley bottom wetlands) are most likely to occur at the
lowest point of gravity in the landscape. Depressions, or Pans, can receive both surface and
groundwater flows, which accumulate in the depression owing to a generally impervious underlying
layer which prevents the water draining away.
Riparian habitat is classified primarily by identifying riparian vegetation along the edge of the macro
stream channel. No riparian vegetation was recorded along the section of the Fouriespruit
associated with the study site. The macro stream channel is defined as the outer bank of a
compound channel and should not be confused with the active river bank. The macro channel
bank often represents a dramatic change in the energy with which water passes through the
system. Rich alluvial soils deposit nutrients making the riparian area a highly productive zone. This
causes a very distinct change in vegetation structure and composition along the edges of the
riparian area (DWAF, 2005).

Wetlands on the other hand are identified based on the following characteristic attributes (DWAF,
2005), all of which were recorded on the study site although the soil indicator was not well defined:
•
•
•

The presence of plants adapted to or tolerant of saturated soils (hydrophytes);
Wetland (hydromorphic) soils that display characteristics resulting from prolonged
saturation; and
A high water table that results in saturation at or near the surface, leading to anaerobic
conditions developing within 50cm of the soil surface.
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The watercourse on the study site is classified as a valley bottom wetland with a channel rather
than a riparian area, based on the absence of alluvial soils, and the presence of saturated soils.
The primary difference between riparian and wetland areas, is the energy of water flowing through
the watercourse. Riparian areas are characterised by high energy surface flows which deposit
sediments that form alluvial soils, whereas wetland areas are characterised by low energy water
flow sometimes associated with a seepage component comprising a lateral subsurface inflow
through the surrounding landscape. This creates saturated soil conditions which are in turn
reflected in the vegetation character of the wetland.
Table 1: Classification of wetland and riparian areas (adapted from Brinson, 1993; Kotze, 1999,
Marneweck and Batchelor, 2002 and DWAF, 2005). The highlighted section refers to the classification
of the wetland on the study site
Hydro-geomorphic types

Description

Riparian habitat
Riparian areas commonly reflect the high energy conditions associated with
water flowing in a channel. Wetlands generally display more diffuse flows
and are low energy environments. Due to water availability and rich alluvial
soils, riparian areas are usually very productive. Tree growth is high and the
vegetation under the trees is usually lush.
Floodplain
Valley bottom areas with a well defined stream channel, gently sloped and
characterized by floodplain features such as oxbow depressions and natural
levees and the alluvial (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 with a channel
Valley bottom areas with a well defined stream channel lack
characteristic floodplain features. The may be gently sloped and
characterized by the net accumulation of alluvial deposits or may have
steeper slopes and be characterized by the net loss of sediment.
Water inputs from main channel (when channel banks overspill) and
from adjacent slopes.
Valley bottom without a channel
Valley bottom areas with no clearly defined stream channel are usually
gently sloped and characterized by alluvial sediment deposition, generally
leading to a net accumulation of sediment. Water inputs mainly from
channels entering the wetland and also from adjacent slopes.
Depression (includes Pans)
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.

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

Buffer Zones
A buffer zone is defined as a strip of land surrounding a wetland or riparian area in which activities
are controlled or restricted (DWAF, 2005). A development has several impacts on the surrounding
environment and on a watercourse. The development changes habitats, the ecological
environment, infiltration rate, amount of runoff and runoff intensity of the site, and therefore the
water regime of the entire site. A hard impervious surface such as parking areas, roads and roofs
adjacent to the wetland or riparian area will block normal water flow to the wetland, while
increasing storm water flow during a rainfall event. An increased volume of stormwater runoff, peak
discharges, and frequency and severity of flooding is therefore often characteristic of transformed
catchments.
Buffer zones have been shown to perform a wide range of functions and have therefore been
widely proposed as a standard measure to protect water resources and their associated
biodiversity. These include (i) maintaining basic hydrological processes; (ii) reducing impacts on
water resources from upstream activities and adjoining landuses; (iii) providing habitat for various
aspects of biodiversity. A brief description of each of the functions and associated services is
outlined in Table 2 below.
Table 2: Generic functions of buffer zones relevant to the study site (adapted from Macfarlane et al,
2010)

Primary Role

Buffer Functions

Maintaining basic aquatic
processes, services and values.

•

Groundwater recharge: Seasonal flooding into wetland areas allows infiltration to the water
table and replenishment of groundwater. This groundwater will often discharge during the dry
season providing the base flow for streams, rivers, and wetlands.

Reducing
impacts
upstream
activities
adjoining landuses

•

Sediment removal: Surface roughness provided by vegetation, or litter, reduces the velocity of
overland flow, enhancing settling of particles. Buffer zones can therefore act as effective
sediment traps, removing sediment from runoff water from adjoining lands thus reducing the
sediment load of surface waters.

•

Removal of toxics: Buffer zones can remove toxic pollutants, such hydrocarbons that would
otherwise affect the quality of water resources and thus their suitability for aquatic biota and
for human use.

•

Nutrient removal: Wetland vegetation and vegetation in terrestrial buffer zones may
significantly reduce the amount of nutrients (N & P), entering a water body reducing the
potential for excessive outbreaks of microalgae that can have an adverse effect on both
freshwater and estuarine environments.

from
and

•

Removal of pathogens: By slowing water contaminated with faecal material, buffer zones
encourage deposition of pathogens, which soon die when exposed to the elements.

Despite limitations, buffer zones are well suited to perform functions such as sediment trapping,
erosion control and nutrient retention which can significantly reduce the impact of activities taking
place adjacent to water resources. Buffer zones are therefore proposed as a standard mitigation
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measure to reduce impacts of landuses / activities planned adjacent to water resources. These
must however be considered in conjunction with other mitigation measures.
Local government policies require that protective buffer zones be calculated from the outer edge of
the temporary zone of a wetland (KZN DAEA, 2002; CoCT, 2008; GDACE, 2009). Although
research is underway to provide further guidance on appropriate defensible buffer zones, there is
no current standard other than the generic recommendation of 30m for wetlands inside the urban
edge and 50 m for wetlands outside of the urban edge. This standard is also followed in the current
report (Figure 5).

Figure 5: The wetland areas together with a 30m buffer zone

Wetland Functionality, Status and Sensitivity
Wetland functionality is defined as a measure of the deviation of wetland structure and function
from its natural reference condition. In the current assessment the hydrological, geomorphological
and vegetation integrity was assessed for the wetland unit associated with the study site, to
provide a Present Ecological Status (PES) score (Macfarlane et al, 2007) and an Environmental
Importance and Sensitivity category (EIS) (DWAF, 1999).
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Goods and Services – WETEco Services
Hydro-geomorphic units are per definition characterised by physical and hydrological features that
allow them to perform specific ecosystem services (Table 3). The degree of disturbance and
modification of wetlands results in a decrease in the ability to which they are able to perform these
ecosystem services.
Table 3: Preliminary rating of the hydrological benefits likely to be provided by an unchannelled
valley bottom wetland given its particular hydro-geomorphic type (Kotze et al, 2006)

GENERIC HYDROLOGICAL BENEFITS PROVIDED BY THE WETLAND
WETLAND
HYDROGEOMORPHIC
TYPE

Valley bottom Channelled
Note:
Rating:

0

+
++

Enhancement of water quality
Flood attenuation
Early
wet
season

Late wet
season

+

0

Stream
flow
regulation

Erosion
control

0

++

Sediment
trapping

Phosphates

Nitrates

Toxicants1

+

+

+

+

1Toxicants are taken to include heavy metals and biocides
Benefit unlikely to be provided to any significant extent
Benefit likely to be present at least to some degree
Benefit very likely to be present (and often supplied to a high level)

Channelled valley bottom wetlands resemble floodplains but are characterised by less active
deposition of sediment and the absence of oxbows and other floodplain features such as natural
levees. The contribution from lateral groundwater input relative to the main stream channel is also
generally greater. The nitrate removal potential would generally not be as high as in seepage
slopes because sub-surface water movement through the wetland (where the greatest levels of
nitrate removal generally take place associated with high organic matter levels and low dissolved
oxygen levels) occurs to a lesser degree owing to the generally finer, less permeable soils and
lower gradients (Kotze et al, 2005).
Present Ecological Status (PES) – WET-Health
The vegetation component of the wetland area is highly impacted by habitat transformation and
species composition is almost exclusively comprised of pioneer and invader species.
Eutrophication caused presumably by sewage input further lowers the score for this component.
Geohydrology is affected by compaction of soils, existing infrastructure and alteration of the
catchment area through the densification of urban development. The hydrological component of
the wetland is affected by roads and dams in the area. The PES score for the wetland is E and
includes analyses of the vegetation, geohydrological and hydrological components of wetland
functionality (refer to Table 4).
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Table 4: Health categories used by WET-Health for describing the integrity of wetlands (Macfarlane et al,
2007)

DESCRIPTION

HEALTH CATEGORY

Unmodified, natural.

A

Largely natural with few modifications. A slight change in ecosystem processes is discernable

B

and a small loss of natural habitats and biota may have taken place.
Moderately modified. A moderate change in ecosystem processes and loss of natural

C

habitats has taken place but the natural habitat remains predominantly intact.
Largely modified. A large change in ecosystem processes and loss of natural habitat and

D

biota has occurred.
The change in ecosystem processes and loss of natural habitat and biota is great but

E

some remaining natural habitat features are still recognizable.
Modifications have reached a critical level and the ecosystem processes have been modified

F

completely with an almost complete loss of natural habitat and biota.

Ecological Importance and Sensitivity (EIS)
Ecological importance is an expression of a wetland’s importance to the maintenance of ecological
diversity and functioning on local and wider spatial scales. Ecological sensitivity refers to the
system’s ability to tolerate disturbance and its capacity to recover from disturbance once it has
occurred (DWAF, 1999). This classification of water resources allows for an appropriate
management class to be allocated to the water resource and includes the following:
•

Ecological Importance in terms of ecosystems and biodiversity;

•

Ecological functions; and

•

Basic human needs.

The wetland has largely lost the biodiversity component that is sensitive to flow and habitat
modifications. Little direct human benefits are provided by the wetland.
The EIS score is calculated as 1.2 (Table 5). Table 6 provides an overview of the EIS rating scale
used with an explanation of the relative status of wetlands in each category.
Table 5: EIS scores obtained for the wetland (DWAF, 1999)

WETLAND IMPORTANCE AND SENSITIVITY

Importance

Confidence

Ecological importance & sensitivity

1.2

4.0

Hydro-functional importance

1.5

4.0

Direct human benefits

0.9

4.0

Overall score

1.2

84

Table 6: Environmental Importance and Sensitivity rating scale used for calculation of EIS scores (DWAF,
1999)

Ecological Importance and Sensitivity Categories

Recommended
Ecological
Management
Class

Rating

Very High
Wetlands that are considered ecologically important and sensitive on a national
or even international level. The biodiversity of these wetlands is usually very

>3 and <=4

A

>2 and <=3

B

>1 and <=2

C

>0 and <=1

D

sensitive to flow and habitat modifications. They play a major role in moderating
the quantity and quality of water in major rivers
High
Wetlands that are considered to be ecologically important and sensitive. The
biodiversity of these wetlands may be sensitive to flow and habitat modifications.
They play a role in moderating the quantity and quality of water of major rivers
Moderate
Wetlands that are considered to be ecologically important and sensitive on
a provincial or local scale. The biodiversity of these wetlands is not usually
sensitive to flow and habitat modifications. They play a small role in
moderating the quantity and quality of water in major rivers
Low/Marginal
Wetlands that are not ecologically important and sensitive at any scale. The
biodiversity of these wetlands is ubiquitous and not sensitive to flow and habitat
modifications. They play an insignificant role in moderating the quantity and
quality of water in major rivers

Impacts and Mitigation
A development has several impacts on the surrounding environment and particularly on a wetland.
The development changes habitats, the ecological environment, infiltration rates, amount of runoff
and runoff intensity of stormwater, and therefore the hydrological regime of the site. Construction
activities should be restricted to areas outside of the wetland area (including its associated buffer)
as far as possible. Where alternative options have been investigated exhaustively and
encroachment onto the wetland is unavoidable, the following mitigation measures should be strictly
adhered to:
•
•

•

The wetland area together with its associated buffer zones should be fenced during the
construction phase to prevent any human activity from encroaching onto these areas;
Input of sediment during construction activities should be prevented at all cost. Mitigation
for this potential impact includes top-soiling and establishment of vegetation as soon as
possible after construction;
Establishment and encroachment of alien invasive species should be monitored regularly
and control of alien species should be done where necessary. Details regarding the
identification and legislation associated with alien invasive species can be obtained from
http://www.agis.agric.za;
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•

Pollution of the surface and groundwater. Mitigation for this potential impact includes:
o In the case of pollution of any surface or groundwater, the Regional Representative
of the Department of Water Affairs must be informed immediately;
o Store all litter carefully so it cannot be washed or blown into the water course;
o Provide bins for construction workers and staff at appropriate locations, particularly
where food is consumed;
o The construction site should be cleaned daily and litter removed;
o Construction vehicles are to be maintained in good working order so as to reduce
the probability of leakage of fuels and lubricants;
o A walled concrete platform, dedicated store with adequate flooring or bermed area
should be used to accommodate chemicals such as fuel, oil, paint, herbicide and
insecticides, as appropriate, in well-ventilated areas;
o Storage of potentially hazardous materials should be above any 100-year flood line
or the functional wetland boundary (and its associated buffer zone). These materials
include fuel, oil, cement, bitumen etc.;
o Surface water draining off contaminated areas containing oil and petrol would need
to be channelled towards a sump which will separate these chemicals and oils;
o Concrete is to be mixed on mixing trays only, not on exposed soil;
o Concrete and tar shall be mixed only in areas which have been specially
demarcated for this purpose;
o After all the concrete / tar mixing is complete all waste concrete / tar shall be
removed from the batching area and disposed of at an approved dumpsite;
o Stormwater shall not be allowed to flow through the batching area. Cement
sediment shall be removed from time to time and disposed of in a manner as
instructed by the Consulting Engineer;
o All construction materials liable to spillage are to be stored in appropriate structures
with impermeable flooring; Portable septic toilets are to be provided and maintained
for construction crews. Maintenance must include their removal without sewage
spillage;
o Under no circumstances may ablutions occur outside of the provided facilities; and
o No uncontrolled discharges from the construction crew camps to any surface water
resources shall be permitted. Any discharge points need to be approved by the
relevant authority.

CONCLUSION
Twenty Four (24) points were sampled during the course of the field investigation to determine
compliance with the definition of wetland conditions. The section of the Fouriespruit associated
with the study site was classified as a channelled valley bottom wetland rather than a riparian area
based on the absence of alluvial soil and saturated conditions reflected in the vegetation
component. Sewage input largely affects the current functionality of the wetland, furthermore,
agricultural activities in the catchment, roads and dams have impacted on hydrological processes.
The wetland area, together with its associated 50 m buffer zone should be excluded from the
proposed activities. To this aim, alternative alignment 3 is considered as the most suitable in terms
of wetland ecology. Should other environmental factors determine that this alignment should not be
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utilised, strict mitigation measures should be applied in order to minimise the potential impact to
the wetland on site. Where alternatives have been investigated and watercourse crossings have
been shown to be necessary it is important that appropriate mitigation measures are put into place
and carefully monitored to ensure minimal impact to regional hydrology. In the case of the
proposed powerline mitigation should focus on:
•
•
•
•
•
•
•

Rehabilitation / restoration of indigenous vegetative cover;
Management of point discharges during construction activities;
Alien plant control activities;
Implementation of best management practices regarding stormwater and earthworks;
Provision of adequate sanitation facilities located outside of the wetland/riparian area or its
associated buffer zone during construction activities;
Implementation of appropriate stormwater management around the excavation to prevent
the ingress of run-off into the excavation; and particularly; and
Prevention of erosion, and where necessary rehabilitation of eroded areas.

The proposed activity is likely to require a water use license in terms of Section 21 (c) and (1) of
the National Water Act in terms of its location within 500 m of a wetland, as required by the DWA
and should be followed up with the relevant DWA official. Detailed mitigation measures should
form part of an Environmental Management Plan and should be closely monitored on a regular
basis.

METHODOLOGY
The delineation method documented by the Department of Water affairs and Forestry in their
document “A practical field procedure for identification and delineation of wetlands and riparian
areas” (DWAF, 2005), and the Minimum Requirements for Biodiversity Assessments (GDACE,
2009) was followed throughout the field survey. These guidelines describe the use of indicators to
determine the outer edge of the wetland and riparian areas such as soil and vegetation forms as
well as the terrain unit indicator.
A hand held GPSmap 76CSx was used to capture GPS co-ordinates in the field. 1:50 000
cadastral maps and available GIS data were used as reference material for the mapping of the
preliminary wetland boundaries. These were converted to digital image backdrops and delineation
lines and boundaries were imposed accordingly after the field survey.
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Appendix A: Survey Data
Table 7: Descriptions of soil and plant species recorded in the wetland

Point Coordinates

Surface soil texture

Subsoil texture

Notes and important plant species

Surfac

Depth

e

to

stones mottles
Clayey

Loamy

Sand

Clayey

Loamy

y

1

26°34'51.80"S

Sand
y

X

X

•
•
•
•
•

Red soils
No mottling
Salix babylonica
Arundo donax
Phragmites australis

X

X

•
•
•
•
•
•
•
•
•

Red soils
No mottling
Rocky soils
Typha capensis
Conynza spp.
Amaranthus viridus
Red soils with rock layer at 20cm
Open area with sings of grazing
Phragmites australis

•
•

P. australis
Organic top soil layer with red soils
at 15cm

•

A.viridus between T. capensis
patches

and
27°58'24.90"E

2

26°34'51.40"S
and
27°58'26.60"E

3

26°34'49.00"S

X

X

and
27°58'27.90"E
4

26°34'48.50"S

X

X

and
27°58'29.10"E
5

26°34'50.40"S

and
90

-

-

27°58'30.40"E
6

26°34'50.10"S
and
27°58'31.10"E

7

26°34'51.50"S

•
•
•

Running water (Sewerage)
T. capensis
A. viridus

•

Stream channel running Westwards
towards dried up river channel

•
•
•
•

Channel
Various sedges
Tagetes minuta
Berkeya spp.

•
•
•
•
•
•
•
•

Area next to dam
Crisium vulgare
P. australis
A. donax
A. viridus
Overflow area of sewerage dam
C. vulgare
A. viridus

•
•

T. capensis
Dam wall

•

Stream

•
•
•

Terrestrial zone
Hypoxis rigidula
Helichrysum cephaloideum

and
27°58'36.00"E
8

26°34'53.90"S
and
27°58'30.80"E

9

26°34'54.80"S
and
27°58'29.00"E

10

26°34'53.20"S
and
27°58'30.60"E

11

26°34'51.90"S
and
27°58'29.80"E

12

26°34'51.70"S
and
27°58'30.10"E

13

26°34'52.80"S
and
27°58'36.40"E
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14

26°34'49.00"S
and
27°58'38.50"E

15

26°34'46.60"S
and

•
•

Rocky area next to stream
H. rigidula

•
•
•
•
•
•
•
•
•

T. capensis
Plantego lanceolata
Berkeya spp.
Themeda triandra
A. viridus
Edge of T. capensis growth
Dried up river bed
No motting
Rocky soils

•

Area with open ground patches

•
•
•

Dried up stream channel
Pennesitum clandestinum
T. capensis

•
•

Edge of P. australis growth
Indication of recent flowing water

27°58'44.30"E
16

26°34'44.10"S
and
27°58'46.00"E

17

26°34'42.90"S

X

X

and
27°58'43.80"E
18

26°34'43.80"S
and
27°58'39.30"E

19

26°34'47.00"S
and
27°58'34.80"E

20

26°34'46.00"S
and
27°58'28.70"E

21

26°34'46.60"S
and
27°58'27.70"E
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22

26°34'47.60"S

•

and

•

Open area with dead Tagetes
minuta
Indication of flowing water

•

Inflow of sewerage water int wetland

•

Overflow water

27°58'22.90"E
23

26°34'54.60"S
and
27°58'25.00"E

24

26°34'54.80"S
and
27°58'26.10"E
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Appendix B: Glossary of Terms

Anaerobic

not having molecular oxygen (O2) present

Buffer

A strip of land surrounding a wetland or riparian area in which
activities are controlled or restricted, in order to reduce the
impact of adjacent land uses on the wetland or riparian area

Gley

soil material that has developed under anaerobic conditions as
a result of prolonged saturation with water. Grey and
sometimes blue or green colours predominate but mottles
(yellow, red, brown and black) may be present and indicate
localised areas of better aeration

Hydrophyte

any plant that grows in water or on a substratum that is at least
periodically deficient in oxygen as a result of soil saturation or
flooding; plants typically found in wet habitats
soil that in its undrained condition is saturated or flooded long

Hydromorphic enough during the growing season to develop anaerobic
soil

conditions favouring the growth and regeneration of
hydrophytic vegetation (vegetation adapted to living in
anaerobic soils)

Mottles

soils with variegated colour patters are described as being
mottled, with the "background colour" referred to as the matrix
and the spots or blotches of colour referred to as mottles

Seepage

A type of wetland occurring on slopes, usually characterised by
diffuse (i.e. unchannelled, and often subsurface) flows

Perched

the upper limit of a zone of saturation in soil, separated by a

water table

relatively impermeable unsaturated zone from the main body of
groundwater

Permanently

soil which is flooded or waterlogged to the soil surface

wet soil

throughout the year, in most years

Sedges

Grass-like plants belonging to the family Cyperaceae,
sometimes referred to as nutgrasses. Papyrus is a member of
this family.

Soil horizons

layers of soil that have fairly uniform characteristics and have
developed through pedogenic processes; they are bound by
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air, hard rock or other horizons (i.e. soil material that has
different characteristics).
Soil profile

the vertically sectioned sample through the soil mantle, usually
consisting of two or three horizons (Soil Classification Working
Group, 1991)

Soil

the soil is considered saturated if the water table or capillary

saturation

fringe reaches the soil surface

Temporarily

The soil close to the soil surface (i.e. within 50 cm) is wet for

wet soil

periods > 2 weeks during the wet season in most years.
However, it is seldom flooded or saturated at the surface for
longer than a month.

Temporary

the outer zone of a wetland characterised by saturation within

zone of

50cm of the soil surface for less than three months in a year

wetness
Wetland:

“land which is transitional between terrestrial and aquatic
systems where the water table is usually at or near the surface,
or the land is periodically covered with shallow water, and
which land in normal circumstances supports or would support
vegetation typically adapted to life in saturated soil.” (National
Water Act; Act 36 of 1998).

Wetland

the determination and marking of the boundary of a wetland on

delineation

a map using the DWAF (2005) methodology. This assessment
includes identification of suggested buffer zones and is usually
done in conjunction with a wetland functional assessment. The
impact of the proposed development, together with appropriate
mitigation measures are included in impact assessment tables
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Appendix C: Abridged Curriculum Vitae of the Specialist
Name:

ANTOINETTE BOOTSMA nee van Wyk

Name of Company:

Limosella Consulting

Position:

Wetland Specialist

SACNASP Status:

Professional Natural Scientist # 400222-09

EDUCATIONAL QUALIFICATIONS
B. Sc (Botany & Zoology), University of South Africa (1997 - 2001)
B. Sc (Hons) Botany, University of Pretoria (2003-2005)
Short course in wetland delineation, legislation and rehabilitation, University of Pretoria (2007)
Short course in Wetland Soils, Terrasoil Science, (2009)
MSc (Ecology), University of South Africa (2010 – ongoing)

KEY QUALIFICATIONS
Principal Specialist
This entailed the management of wetland vegetation and rehabilitation related projects in
terms of developing proposals, project management, technical investigation (delineation and
functional assessment of wetlands and riparian areas in order to advise proposed
development layouts) and quality control through the following:


More than 110 fine scale wetland and ecological assessments in Gauteng, Mpumalanga,
KwaZulu Natal, Limpopo and the Western Cape and Eastern Cape. Liaison with clients, and
all facets of project management. April 2007, ongoing.



Reviewing of specialist reports, including faunal and floral assessments, aquatic, wetland
and rehabilitation reports;



An assessment of wetlands in Tatu, Kenya in order to inform the proposed development
of a residential estate. August 2009



Riparian Management Plan for Mixed-Use developments in Kagiso, Gauteng. August 2009;



Rehabilitation Plan for the wetland associated with Heroes Bridge in Soweto. Technical
investigation as well as management of a team of specialist, integration of information
into a final report. The technical investigation for this project also included an investigation
into the occurrence of Red Data vegetation. June 2009;



Input into the wetland component of the Green Star SA rating system. April 2009;



Strategic analysis of wetlands in Thohyandou in conjunction with a strategic vegetation
assessment of the area, March 2009;
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Strategic analysis of wetlands in Gauteng for the GDACE Regional Management
Framework, August 2008;



Successful completion of an audit of the wetlands in the City of Johannesburg. Specialist
studies as well as project management and integration of independent datasets into a final
report. July 2008.



An assessment of wetlands in southern Mozambique. This involved a detailed analysis of
the vegetation composition and sensitivity associated with wetlands and swamp forest in
order to inform the development layout of a proposed resort. May 2008.



An assessment of three wetlands in the Highlands of Lesotho. This involved a detailed
assessment of the value of the study sites in terms of functionality and rehabilitation
opportunities. Integration of the specialist reports socio economic, aquatic, terrestrial and
wetland ecology studies into a final synthesis. May 2007.



Ecological investigation on a strategic scale to inform an Environmental Management
Framework for the Emakazeni Municipality and an Integrated Environmental
Management Program for the Emalahleni Municipality. May and June 2007

Conservation ecology
The implementation and management of projects related to long and short term studies on
impacts and rehabilitation in a mining environment.


Principal investigator. Species assemblages in the woody vegetation communities of
coastal dune forests between the Umfolozi and Umlalazi rivers. This relates to
colonisation trends across disturbance and rehabilitation age gradients, including aspects
such as seed ecology and phenology. 2006/7



Principal investigator. Biodiversity of the coastal dune forests and associated habitats in
Richards Bay, particularly on the epiphytic orchids and ferns found on the mineral lease
area of Richards Bay Minerals. 2006



Technical assistant. Biodiversity of the coastal dune forests and associated habitats in
Richards Bay, particularly on the herpetofauna found on the mineral lease area of
Richards
Bay Minerals. 2006



Principal investigator. Baseline vegetation, and topsoil maps for Richards Bay Minerals’
Zulti South lease area. 2005/6



Technical assistant. A species list of woody and herbaceous plants of the Sekhukhune
area. 2005

Phytosociology
A technical investigation as part of academic research
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Principal investigator.

A phytosociological study of vegetation associated with the

wetlands of Lake Chrissie, Mpumalanga. 2004
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