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Executive Summary

Introduction and Background

Nsovo Environmental Consulting (hereafter referred to as Nsovo) has been appointed by
Khanyazwe Flexpower (Pty) Ltd (KFP) to undertake Environmental Impact Assessment (EIA)
process for the proposed Flexpower power Plant and associated infrastructures. The
proposed project will be located inside an urban area, on Portions 1, 4, and 116 of Farm
Malelane 389 FP, in Malelane, within the Nkomazi Local Municipality, Mpumalanga Province.

The project involves developing, constructing, and operating a (maximum) 1000MW natural
gas-fired power plant using either Gas Engines (or Internal Combustion Engines (ICE)) or
Combined Cycle Gas Turbines (CCGT). After careful engineering consideration and research
during the public consultation period, the applicant reviewed the capacity of the proposed
power plant. Base on the outcomes of further research and engineering, it was confirmed that
this plant has capabilities to generated up to a maximum of 1000MW. KFP will source gas
from the Republic of Mozambique Pipeline Investments Company (ROMPCO), which has an
existing gas pipeline that connects Mozambique's Pande Temane gas fields to Sasol's
operations in South Africa, as well as several industrial and retail customers. Alternative gas
sources if gas from the existing Pande Temane fields is insufficient may include imported LNG
projects being developed in Matola, which will provide additional gas into the ROMPCO
pipeline. KFP is also proposing the development of approximately two 500m 275 and/or 132
kV overhead powerlines from the proposed power plant to the existing Eskom Khanyazwe
substation. The power plant will provide a mid-merit power profile to the national grid.

The proposed development will include the construction and assembly of the following
associated infrastructures:

o Gas or gas turbines for the generation of electricity through the use of natural gas

o Heat Recovery Steam Generators (HRSG) to capture heat from high-temperature
exhaust gases to produce high-temperature and high-pressure dry steam to be
utilised in the steam turbines

e Steam turbines for the generation of additional electricity through the use of dry
steam generated by the HRSG

e Bypass stacks associated with each gas turbine
e Dirty water retention dams and clean water dams
e Firewater tanks

e Storm water channels

o \Waste storage facilities (general and hazardous)
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o Exhaust stacks for the discharge of combustion gases into the atmosphere

e A water treatment plant for the treatment of raw water into potable water and the
production of demineralised water (for steam generation)

o Water pipelines from the power block to the station’s boundary fence and water
tanks to transport and store water of both industrial quality and potable quality

e Dry-cooled system consisting of air-cooled condenser fans situated in fan banks.
e LV and MV switch gear rooms.

e Control room

¢ Closed fin-fan coolers to cool lubrication oil for the gas and steam turbines

e A gas pipeline from the power block to the station’s boundary fence and a gas
pipeline supply conditioning process facility for the conditioning and measuring of
natural gas before being supplied to the gas engines.

e Ancillary infrastructure, including access roads, warehousing, buildings, access
control facilities and workshop area, storage facilities, emergency backup
generators, firefighting systems, laydown areas, and 275/132kV switchyard.

o A power line to connect the project to the national grid to evacuate the generated
electricity.

Mboneni Ecological Services (Pty) Ltd was appointed by Nsovo Environmental Consulting to
undertake an Avifauna Impact Assessment as part of the Environmental Impact Assessment
(EIA) process in order to assess the impacts that the proposed development will have on the
receiving environment. The objective of this study was to identify sensitive and priority
Avifauna species and their habitats on the study area.

Study Area

The proposed project will be located within an urban area, on Portions 1, 4, and 116 of Farm
Malelane 389 FP, in Malelane within the Nkomazi Local Municipality, Mpumalanga Province.

Regional Vegetation

The entire project site falls within the Savanna biome and this Biome is the largest Biome in
South Africa and occupies over one third of the country. It is characterized by a grassy ground
layer and distinct upper layer of woody plants. This biome is defined by a herbaceous layer
dominated by grass species and a discontinuous to sometimes very open tree layer. The
project site is classified as falling within the Granite Lowveld, and no remnants of this

vegetation type exist on site.

Methodology

Survey methodology included a comprehensive desktop review, utilising available provincial
and national ecological data, relevant literature, GIS databases, topographical maps and
aerial photography. This was then supplemented through a ground-truthing phase, where
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pertinent areas associated with the project area were visited during field survey undertaken
on the 13" of June 2024. The survey focused on avifauna species. Several Red Listed Data
avifaunal species pertaining to the project area were identified during the desktop review and
their habitat suitability was assessed through the ground-truthing phase of the survey.

Results and Discussion

Birds are considered good ecological indicators, since their presence or absence are
symptomatic of whether the ecosystem is functioning properly or not. Bird communities and
ecological conditions are linked to land cover; as the land cover changes, the types of bird
species in the area also change. With the Kruger National Park located not far from the focus
area (4Km North), the likelihood of avifaunal SCC migrating between the KNP and surrounding
areas, including the focus area, or utilising the surrounding areas for foraging is medium. The
proposed development site is not considered an important area for avifauna, particularly in
terms of supporting breeding populations, and the actual diversity is expected to be made up
of moderate numbers of more common and widespread species. On occasion, some of the
more sensitive species may be encountered foraging onsite, however, the actual dependence
on the site is probably very low.

Within the vegetation type found in the study area and immediate surrounding areas, three
major bird micro-habitat systems were identified, namely agricultural fields, bushveld/savanna
and watercourses.

Agricultural land (Sugarcane) is found within the project development site and is a common
micro-habitat. Agriculture is a major environmental problem for threatened bird species,
especially for species that depend on savanna for survival. The tilling of soil for cultivated fields
is one of the most drastic and irrevocable alternations formed on natural systems, destroying
the structure and species composition of the natural vegetation. This disturbance is mainly
permanent and thereby has a massive impact on the taxa that are dependent on that
vegetation. Bird species that are able to exploit monoculture and cultivated crops or by-
products of cultivation such as bare ground may benefit temporarily. Avian species that will be
attracted to these areas include Cranes, Harrier species and various Heron species. Arable
or cultivated land represents a significant feeding area for many bird species in any landscape
for the following reasons:

e Through exposing the soil surface, land preparation makes many insects, seeds,
bulbs and other food sources readily accessible to birds;

e Seed-eating bird species (granivorous species), such as quelea, doves and
bishops, largely benefit from agricultural lands as their seeds supply food in large
guantities;

e The agricultural lands attract insects, which are in turn eaten by birds; and

o During the dry season, the arable lands often represent the only green or attractive
food sources in an otherwise dry landscape.

The Savanna biome is particularly rich in large raptors, and forms the stronghold of Red Data
species such as White-backed Vulture, Cape Vulture, Martial Eagle and Tawny Eagle. These
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large raptors may occasionally utilise the study area for foraging arrays. The savanna biome
contains a large variety of species (it is the most species-rich community in southern Africa)
but is generally less important from a Red Data bird perspective, as very few bird species are
restricted to this biome. Apart from Red Data species, the region provides habitat for several
non-Red Data raptor species, such as the Brown Snake Eagle, Black-breasted Snake Eagle,
Long-crested Eagle and a multitude of medium-sized raptors such as the migratory Steppe
Buzzard, African Harrier Hawk (Gymnogene), Wahlberg’s Eagle and African Hawk Eagle.

Watercourses: The study area contains pans/dams, mostly associated with the non-perennial
river. No palustrine wetland habitats were observed on the site and adjacent areas. Several
artificially created farm dams were observed and these dams are important refuges for a
variety of waterbirds, including species such as African Fish Eagle as well Black Stork. The
dams and larger rivers may be utilised on a temporary basis for foraging by Yellow-billed Stork
and Marabou Storks. Common species that could use pans and dams include Red-knobbed
Coot, Black-headed Heron, African Darter, Blacksmith Lapwing, and Egyptian Goose. The
non-perennial river on site is considered important attractants to various bird species. Bird
species such as herons, bishops, weavers, cisticolas and warblers will breed in the reeds
growing on the banks of the rivers and will also feed on insects that live within the reeds. Many
of these bird species make use of the thorny nature of these trees to build their nests. Water
bodies represent sensitive areas because they provide habitat for a wide variety of terrestrial
and aquatic species, particularly avifauna. Several more common water dependent species
e.g., Red-knobbed Coot, Black-headed Heron, African Darter, White-faced Duck, Yellow-billed
Duck, Blacksmith Lapwing, African Sacred Ibis and Egyptian Goose are known to utilise these
habitat units. The larger rivers near the project site are particularly important for stork species
such as Black Stork and Yellow-billed Stork and a variety of other waterbirds. The riparian
habitat along the Malelane River (East of the project site) could provide refuge for shy and
skulking species such as White-backed Night Heron.

Thirty-Seven (37) bird species were recorded during the field survey. Species recorded were
common and widespread and typical of savanna biome. No Red Data bird species associated
with the study site were recorded.

The impacts that could be associated with a project of this nature are: collision of birds on
certain sections of the line, particularly within watercourses; electrocution of large birds
perched on the poles; destruction of habitat, and disturbance of birds. The mitigation measures
are shown in Table 9 in this report.

Mortality due to collisions of birds with the overhead powerlines

Although all birds have the potential to be affected by collisions, species groups most at risk
of collision impacts are those with heavier bodies and relatively small wingspan, making them
less movable and therefore more prone to collisions. Species groups include bustards, storks,
cranes, eagles, vultures, ibises, etc. Further groups at risk are fast-flying waterfowl, especially
ducks and geese and these bird species are mostly heavy-bodied species, with limited
manoeuvrability, which makes it difficult for them to take the necessary evasive action to avoid
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colliding with power lines. Collisions are probably the biggest single threat posed by
transmission lines to birds in southern Africa. Several factors are thought to influence birds’
collisions, including the manoeuvrability of the bird, topography, weather conditions and power
line configuration

The proposed powerline could pose a limited collision threat to Red Data species. The biggest
threat and also a possibility of collisions at pans, dams and wetlands which could potentially
affect Ducks and a variety of non-threatened waterbirds (Hadeda Ibis, Black-shouldered Kite,
Egyptian Goose, etc).

In order to mitigate these impacts, areas where bird collisions are likely to be high could be
ameliorated by marking the lines with bird devices such as “bird diverters” and “flappers” to
increase the visibility of the lines.

Mortality of birds due to electrocution on the powerlines

Electrocution refers to the scenario where a bird is perched or attempts to perch on the
electrical structure and causes an electrical short circuit by physically bridging the air gap
between live components and/or live and earthed components. Electrocution of birds on
overhead lines is an important cause of unnatural mortality of raptors and storks.

The risk of electrocution is strongly influenced by the power line voltage and the pole structure
design, which mainly affects larger, perching species such as vultures, eagles and storks,
easily capable of spanning the spaces between energized components. Due to the large size
of the clearances on most overhead lines of above 275/132kV, electrocutions are generally
ruled out as even the largest birds cannot physically bridge the gap between dangerous
components. Other types of electrocutions happen by means of so-called “bird streamers”.
This happens when a bird, especially when taking off, excretes and thereby causing a short-
circuit through the fluidity excreta. This method of electrocution is however a rare
phenomenon. Most of these species (vultures, eagles, storks) are uncommon to rare in the
study area and the impact is more likely to occur to other species that are prone towards
roosting on the pylons such as the Black-headed Heron and Egyptian Goose. “Bird streamers”
should be eliminated by fitting the poles with bird guards/spikes above the conductors.

Electrocution is possible on 275/132kV power lines such as those proposed, but is largely
dependent on the exact pole structure used. It should be possible to ensure that zero
electrocutions take place on the overhead power line. For the purpose of this study, it is
assumed that a “bird friendly” structure will be used and the design of the pylon is an important
consideration in preventing bird electrocutions. The height of the towers should allow for
unrestricted movement of terrestrial birds between successive pylons. Electrocution of large
birds perched on the poles could be a risk and should be mitigated by using the Eskom Bird
Perch on all pole tops on the lines. This will provide safe perching area well above the
dangerous hardware. The impact of electrocution is seen as being of low significance should
the bird friendly structure be used. The steel monopole is generally a safe design for 132kV
for birds and the fitment of the standard bird perch further increases this safety.
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It is therefore recommended from an avifaunal perspective that for 275kV, a "bird friendly"
pylon design be used which poses little electrocution risk.

Habitat destruction and disturbances due to powerlines

The minimal habitat destruction and alteration will take place during the construction phase of
the power line, and this happens with the clearing of the site itself and any associated
infrastructures. The existing vegetation between the old Substation and proposed substation
has to be maintained in order to minimize the risk of fire.

The construction and operational activities can impact on birds through disturbance, mainly
during bird breeding activities and the activities of concern include heavy earth moving general
vehicular movement and any other activities which result in noise or increased human activity
in an area. The disturbance of non-breeding birds may simply require them to move further
away or adjust their activities during the disturbance. This may be either temporary or
permanent. Disturbance of breeding birds may result in lower breeding productivity, failed
breeding in the relevant season, and temporary or permanent abandonment of a breeding
site. All of these reduce the recruitment of young birds to the population and can have
significant implications for Red Listed species in particular, many of which are slow to reach
breeding age and breed in small numbers.

The construction of a power line can be highly disturbing to birds breeding in the vicinity of the
construction activities. Many birds are highly susceptible to disturbance, and should this
disturbance take place during a critical time in the breeding cycle, for example when the eggs
have not hatched or just prior to the chick fledging, it could lead to temporary or permanent
abandonment of the nest or premature fledging. In both instances, the consequences are
almost invariably fatal for the eggs or the fledgling. Such a sequence of events can have far
reaching implications for certain large, rare species that only breed once a year or once every
two years.

Terrestrial Sensitivity

The protocols set requirements for the assessment and reporting of environmental impacts of
activities requiring Environmental Authorisation (EA). The higher the sensitivity rating of the
features on the proposed site as identified by the screening tool report, the more rigorous the
assessment and reporting requirements. bird species sensitive to solar energy developments.

Based on the Department of Forestry, Fisheries and the Environment (DFFE) environmental
screening tool report generated for the report, the Animal Combined Sensitivity Theme is
indicated as a combination of Medium and High sensitivity in areas that are said to contain the
following Sensitivity Feature(s).

¢ High -Aves-Bucorvus leadbeateri (Southern ground Hornbill)

e High -Aves-Gorsachius leuconotus (White-backed night Heron)
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The site verification was conducted concurrently with the Avifauna impact assessment and
during the survey, it was concluded that the proposed development site is considered to be
Low in terms of ecological and avifauna sensitivity.

Conclusion and Recommendations

In order to minimize the impacts of collisions of avifauna, it is therefore recommended from an
avifaunal perspective that a "bird friendly" pylon design be used which poses little electrocution
risk. With regards to habitat destruction, the recommendations of the ecological and botanical
specialist studies must be strictly implemented, especially as far as limitation of the
construction footprint and rehabilitation of disturbed areas is concerned.

Given the relative homogeneity of the habitat within the study area as well as existing levels
of disturbance (existing power line and substation infrastructure, roads, agricultural lands etc),
the proposed project is unlikely to have a significant, long-term impact on the local avifauna.
Should any nests or breeding sites be found during the construction process, suitable
recommendations should be provided and the EMPr must be amended. Mitigation measures
to reduce any potential direct and acute impact on avifaunal species, must be enforced and
implemented. Certain areas will require marking with anti-collision marking devices and this is
due to the historical presence of some collision of sensitive species in the area. Moreover, a
“bird friendly structure” must be used to mitigate against electrocutions. Standard EMP
principles must be followed to mitigate for the impact of habitat destruction and disturbance
on avifauna and should this be done; the project may proceed with mitigatable impacts on
avifauna. The impacts associated with the proposed project, such as collisions, electrocution,
habitat destruction and disturbances, can be mitigated to a satisfactory level.
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1 INTRODUCTION AND BACKGROUND

Nsovo Environmental Consulting (hereafter referred to as Nsovo) has been appointed by
Khanyazwe Flexpower (Pty) Ltd (KFP) to undertake Environmental Impact Assessment (EIA)
process for the proposed Flexpower power Plant and associated infrastructures. The
proposed project will be located inside an urban area, on Portions 1, 4, and 116 of Farm
Malelane 389 FP, in Malelane, within the Nkomazi Local Municipality, Mpumalanga Province.

The project involves developing, constructing, and operating a (maximum) 1000MW natural
gas-fired power plant using either Gas Engines (or Internal Combustion Engines (ICE)) or
Combined Cycle Gas Turbines (CCGT). After careful engineering consideration and research
during the public consultation period, the applicant reviewed the capacity of the proposed
power plant. Base on the outcomes of further research and engineering, it was confirmed that
this plant has capabilities to generated up to a maximum of 1000MW. KFP will source gas
from the Republic of Mozambique Pipeline Investments Company (ROMPCO), which has an
existing gas pipeline that connects Mozambique's Pande Temane gas fields to Sasol's
operations in South Africa, as well as several industrial and retail customers. Alternative gas
sources if gas from the existing Pande Temane fields is insufficient may include imported LNG
projects being developed in Matola, which will provide additional gas into the ROMPCO
pipeline. KFP is also proposing the development of approximately two 500m 275 and/or 132
kV overhead powerlines from the proposed power plant to the existing Eskom Khanyazwe
substation. The power plant will provide a mid-merit power profile to the national grid.

The proposed development will include the construction and assembly of the following
associated infrastructures:

e Gas or gas turbines for the generation of electricity through the use of natural gas

¢ Heat Recovery Steam Generators (HRSG) to capture heat from high-temperature
exhaust gases to produce high-temperature and high-pressure dry steam to be
utilised in the steam turbines

e Steam turbines for the generation of additional electricity through the use of dry
steam generated by the HRSG

e Bypass stacks associated with each gas turbine
e Dirty water retention dams and clean water dams
e Firewater tanks

e Storm water channels

o \Waste storage facilities (general and hazardous)

e Exhaust stacks for the discharge of combustion gases into the atmosphere
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¢ A water treatment plant for the treatment of raw water into potable water and the
production of demineralised water (for steam generation)

o Water pipelines from the power block to the station’s boundary fence and water
tanks to transport and store water of both industrial quality and potable quality

e Dry-cooled system consisting of air-cooled condenser fans situated in fan banks.
e LV and MV switch gear rooms.

e Control room

¢ Closed fin-fan coolers to cool lubrication oil for the gas and steam turbines

¢ A gas pipeline from the power block to the station’s boundary fence and a gas
pipeline supply conditioning process facility for the conditioning and measuring of
natural gas before being supplied to the gas engines.

e Ancillary infrastructure, i