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BIRD IMPACT ASSESSMENT REPORT :
PEGASUS – UMFOLOZI 400 kV POWERLINE

1. Background

1.1 Particulars of study area

Due to a growing demand for electricity in the greater Richard’s Bay area, Eskom Transmission have seen the need to
improve the reliability of the existing network, as well as upgrading its capacity. Eskom Transmission have therefore
proposed the development and construction of a new 400kV transmission powerline from the Pegasus substation near
Dundee to the Umfolozi substation near Ulundi in northern KwaZulu-Natal.

In terms of the assessment of environmental impacts of this new proposed 400 kV powerline, four alternative routes
were selected. The four routes were as follows (see Figure 1 and Appendix 5 for map details) :

Route A : northern route following parallel to the existing Pegasus – Umfolozi 400 kV powerline.
Route B : southern route following parallel to the existing Athene – Pegasus 400 kV powerline.
Route C : Follows the southern route for ⅔ of the route, then jumps across to the northern route and follows it until the
Umfolozi substation.
Route D : Follows the southern route for ¾ of the route, then deviates south along the Wit Umfolozi river.

Figure 1 : The study are for the Pegasus – Umfolozi 400 kV powerline, showing the various routing options for this
transmission powerline
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1.2 Proposed structure types

The proposed Pegasus – Umfolozi 400 kV powerline will be constructed using two tower types, the cross rope
suspension tower (figure 2) along the majority of the route, with the self-supporting towers (Figure 3) used at bends or
strengthening points.
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Figure 2 : Cross-rope suspension tower structure Figure 3 : Self-supporting tower

The type and design of the towers used in a transmission powerline are important in bird interactions and particular
designs can even be used as a form of mitigation. Details and discussion of the line design and the use of the above
mentioned structures will be made later in the document.

2 Description of typical impacts of powerlines on birds

2.1 Characteristics

Due of their size and prominence, electrical infrastructures constitute an important interface between wildlife and man.
Negative interactions between wildlife and electricity structures take many forms, the most common in South Africa
being the electrocution of birds and other animals on electricity infrastructure, birds colliding with the conductors and
earthwires of powerlines, and outages caused by bird pollution and the “bird streamer mechanism” (Ledger &
Annegarn 1981; Ledger 1983; Ledger 1984; Hobbs & Ledger 1986a; Hobbs & Ledger 1986b; Hobbs et al. 1990;
Ledger 1992; Ledger et al. 1992; Verdoorn 1996; Kruger & Van Rooyen 1998; Van Rooyen 1998; Kruger 1999; Van
Rooyen 1999; Van Rooyen 2000). Many of these interactions not only impact on the bird species involved, many of
them being threatened Red Data species, but also on Eskom’s infrastructure, by causing electrical faults.

• Electrocutions
 Large birds of prey are the most commonly electrocuted on powerlines. In flat, treeless habitat power pylons often
provide ideal vantage points (from a raptor’s perspective) for this purpose. The vast majority of electrical structures
were designed and constructed at a time when the awareness of the danger that they pose for raptors was very
limited or totally absent. Depending on the design of the pole, a large raptor can potentially touch two live
components or a live and earthed component simultaneously, almost inevitably resulting in instant electrocution and
a concomitant disruption in the electrical supply (Van Rooyen 1998). However, large transmission lines from 275 kV
to the massive 765 kV structures are usually not a threat to large raptors and most birds, because the pylons are
designed in such a manner that the birds do not perch in close proximity the potentially lethal conductors. In fact,
these powerlines have proved to be beneficial to birds such as Martial Eagles, Tawny Eagles, African Whitebacked
Vultures, and even occasionally Black Eagles by providing safe nesting and roosting sites in areas where suitable
natural alternatives are scarce.
 
 However, an additional mechanism has recently been identified as a major cause of bird mortality, namely the bird
streamer mechanism. Birds such as Cape Griffons, Yellowbilled Storks, and Ibises that roost on powerline,
particularly above the conductors cause an electrical fault by a bird streamer i.e. a solid stream of excreta emitted
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with some force by a large bird, when it bridges the entire distance, or sufficient part thereof, between the earth plane
(the steel tower and the bird perched on it above a conductor) and the nearest live hardware point. The streamer
therefore acts as a fuse and an electrical fault takes place as a result of an air gap breakdown. This has in fact
become the dominant faulting mechanism identified on large transmission powerlines around the country.
 
• Collisions

 The problem of birds colliding with powerlines has received extensive attention in Europe and the USA. In the
Northern Hemisphere large numbers of migrating waders are killed on powerlines, a phenomenon unknown in
southern Africa. Up to 1996, it was generally believed that collisions were not a major problem in South Africa, with
the exception of the three crane species. This may have been the case because collisions with powerlines are
seldom recorded through Eskom's internal systems, as it seldom impacts on the electricity supply. However, a
disturbing new picture has since started to emerge from data gathered over the past five years, pointing to the fact
that collisions are indeed a major cause of unnatural mortality for several threatened birds (Van Rooyen 1999). Most
heavily impacted upon are bustards, storks, cranes and various species of waterbirds. These species are mostly
heavy-bodied birds with limited maneuverability, which make it very difficult for them to take the necessary evasive
action to avoid colliding with powerlines.
 
• Habitat destruction and disturbance
During the construction phase and maintenance of powerlines, some habitat destruction and alteration inevitably takes place.
This happens with the construction of access roads, and the clearing of servitudes. In areas with extensive wetlands, access
roads can cause extensive damage through erosion. Servitudes have to be cleared of excess vegetation at regular intervals in
order to allow access to the line for maintenance, to prevent vegetation from intruding into the legally prescribed clearance gap
between the ground and the conductors and to minimize the risk of fire under the line which can result in electrical flashovers.
These activities have an impact on birds breeding, foraging and roosting in or in close proximity of the servitude, both through
alteration of habitat and disturbance caused by human activity.

2.2 Predictive methods

In predicting impacts of a proposed powerline on birds, a combination of science, field experience and common sense
is required.

The methodology used to predict impacts in the current study was as follows:

• A map of the study area was obtained from PBA International (SA) showing existing powerlines, roads, railways ,
dams, rivers, urban areas and the land cover of the study area as compiled by the CSIR (South African National
Land-cover Database Project 1999).

• The relevant wetlands of KwaZulu-Natal, and specifically those for the study area were obtained from the Strategic
Environmental Assessment project for KwaZulu-Natal, coordinated by KwaZulu-Natal Wildlife (Goodman 2000).

• Data on bird species lists, breeding species and seasonal reporting rates were obtained for all bird species for the
relevant quarter degree grid squares from the Southern African Bird Atlas Project (Harrison et.al. 1997). It included
the following quarter degree squares : 2830AB, 2830AD, 2830BA, 2830BB, 2830BC, 2830BD, 2831AA and
2831AC, and were obtained from the Avian Demography Unit at University of Cape Town.

• Specific threatened bird species data was obtained from the Strategic Environmental Assessment project for
KwaZulu-Natal, coordinated by KwaZulu-Natal Wildlife (Goodman 2000), for the purpose of identifying sensitive
bird areas within the study area.

• The area was visited for two days during November 2001 to obtain a first-hand perspective of the proposed routes
and birdlife.

• The impacts were predicted on the basis of seven years of experience in gathering and analysing data on wildlife
impacts with powerlines throughout South Africa, supplemented with local knowledge and first hand data.

2.3 Uncertainties in predicting results

The following factors may potentially detract from the accuracy of the predicted results:

• The SABAP data covers the period 1986-1997. Bird distribution patterns fluctuate continuously according to
availability of food and nesting substrate.
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• Sources of error in the SABAP database include,
Inadequate coverage of some areas
Errors in species identification during data capturing stage
Biases in the reporting process due to several factors

 (For a full discussion of potential inaccuracies in SABAP data, see Harrison et. al. 1997).

General comment: Predictions are based on experience of these and similar species in different parts of South Africa.
Birds are biological beings, therefore their behaviour can not be reduced to formulas that will hold true under all
circumstances. By the same token, powerline impacts can be predicted with a fair amount of certainty, based on
experienced gained through the investigation of several hundred localities in southern Africa where birds interacted
with powerlines.

3 Criteria against which expected impacts are evaluated

Table 1 : The assessment criteria used for the impact table analysis.

Nature of the impact Description of impact
Extent of the impact Describe whether the impact will be : local extending only

as far as the development site; or limited to the site and
immediate surroundings; or will have an impact on the
region, or will have an impact on a national scale or
across international borders

Duration of the impact • Short term (0-5 years)
• Medium term (5-15 years)
• Long term (f16-30 years)
• Permanent

Intensity The specialist should establish whether the impact is
destructive or benign and should be qualified as low,
medium or high.  The specialist study must attempt to
quantify the magnitude of the impacts and outline the
rationale used.

Probability of occurrence • Improbable, where the possibility of the impact to
materialise is very low

• Probable, where there is a distinct possibility that the
impact will occur

• Highly probable, where it is most likely that the impact
will occur

• Definite, where the impact will definitely occur
Status of the impact The specialist should determine whether the impacts are

negative, positive or neutral (“cost – benefit” analysis).
The impacts are to be assessed in terms of their effect on
the project and the environment.  For example, an impact
that is positive for the proposed development may be
negative for the environment.  It is important that this
distinction is made in the analysis.

Accumulative impact Consideration must be given to the extent of any
accumulative impact that may occur due to the proposed
development. Such impacts must be evaluated with an
assessment of similar developments already in the
environment. Such impacts will be either positive or
negative, and will be graded as being of negligible, low,
medium or high impact.

Degree of significance / confidence No significance: the impacts do not influence the
proposed development and/or environment in any way.
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Low significance: the impacts will have a minor influence
on the proposed development and/or environment.  These
impacts require some attention to modification of the
project design where possible, or alternative mitigation.
Moderate significance: the impacts will have a moderate
influence on the proposed development and/or
environment.  The impact can be ameliorated by a
modification in the project design or implementation of
effective mitigation measures.
High significance: the impacts will have a major
influence on the proposed development and/or
environment.  The impacts could have the “no-go”
implication on portions of the development regardless of
any mitigation measures that could be implemented.

4 Evaluation of expected impacts from the Pegasus – Umfolozi 400 kV powerline on sensitive bird species in
study area

Generally speaking, it is unavoidable that birds get killed through interaction with infrastructure, including powerlines,
despite the best possible mitigation measures. It is therefore important to direct risk assessments and mitigation efforts
towards species that have a high biological or social significance, in order to achieve maximum results with the
available resources at hand. A pure scientific approach would only consider the effects of deaths on the sustainability
of the population, but society places other values on certain species, e.g. aesthetic or commercial, which cannot be
accounted for in a pure scientific approach.

In accordance with this principle, the risk assessment is primarily aimed at assessing the potential threat to threatened
bird species (biological significance) that occur or potentially occur along the proposed powerline routes, as well as the
importance of a reliable power supply to the customer.

4.1 Species Diversity within the Study Area

The impacts that are expected with a proposed new powerline depend on the bird species present. Bird species, based
on their physical structure, behaviour and habitat requirements, will be susceptible to different impacts. For example,
birds that perch on structures are more prone to electrocutions, while waterfowl which fly in large flocks along rivers or
wetlands as flight paths are more prone to collisions. Table 2 shows the numbers of bird species present in the study
area, based on data from the SABAP for each 1 : 50 000 maps in the study area.

Table 2 : An assessment of the number of bird species present in the study area per 1 : 50 000 map reference
(according to the SA Bird Atlas Project).

No. species in
grid square

No. species
breeding

Red Data
species

Species
interacting with

powerlines

No. Red Data
Species that
interact with
powerlines

Red Data
Species
breeding

2830AB 142 17 9 30 6 0
2830AD 189 20 10 38 8 0
2930BA 112 2 3 25 3 0
2830BB 188 0 12 41 11 0
2830BC 203 26 7 36 7 2
2830BD 178 2 11 37 10 1
2831AA 180 1 9 39 9 1
2831AC 285 69 17 53 16 5
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Table 3 shows a more detailed breakdown of the individual species that were identified as being present in the study
area, showing their susceptibility to different types of impacts and where they were located along the proposed
powerline route.

Table 3 : Details of individual bird species present in the study area showing its respective red data category, its typical
powerline interaction method (C = collision, E = electrocution, BS / P = bird streamer / pollution), and where it is found
along the powerline routes. See Figure 4 to show the breakdown of the study area into the relevant sections.

Species Species
type

Red Data
category Powerline Impact Species present

along each section
C E BS / P 1st 2nd 3rd 4th

Whitebreasted Cormorant Waterbird
Grey Heron Waterbird
Blackheaded Heron Terrestrial
Purple Heron Waterbird
Goliath Heron Waterbird
Great White Egret Waterbird
Yellowbilled Egret Waterbird
Cattle Egret Terrestrial
Hamerkop Waterbird
White Stork Terrestrial
Black Stork * Terrestrial Near Threatened
Sacred Ibis Terrestrial
Hadeda Ibis Terrestrial
Glossy Ibis Terrestrial
Bald Ibis * Terrestrial Vulnerable
African Spoonbill Waterbird
Whitefaced Duck Waterbird
Whitebacked Duck Waterbird
African Black Duck Waterbird
Yellowbilled Duck Waterbird
Egyptian Goose Waterbird
Spurwing Goose Waterbird
Secretary Bird * Terrestrial Near Threatened
Cape Griffon Raptor Vulnerable
White Backed Vulture Raptor Vulnerable
Tawny Eagle * Raptor Vulnerable
Martial Eagle Raptor Vulnerable
Black Eagle Raptor
Wahlbergs Eagle Raptor
African Hawk Eagle Raptor
Black Breasted Snake Eagle Raptor
Brown Snake Eagle Raptor
African Fish Eagle Raptor
Jackal Buzzard Raptor
Gymnogene Raptor
Lanner Falcon Raptor
Black Shouldered Kite Raptor
Rock Kestrel Raptor
Lesser Kestrel Raptor Vulnerable
Eastern Redfooted Kestrel Raptor
Barn Owl Raptor
Spotted Eagle Owl Raptor
Ground Hornbill Terrestrial Vulnerable
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Swainson Francolin Terrestrial
Helmeted Guineafowl Terrestrial
Blue Crane * Terrestrial Vulnerable
Crowned Crane * Waterbird Vulnerable
Stanley’s Bustard * Terrestrial Vulnerable
Whitebellied Korhaan Terrestrial Vulnerable
Blackbellied Korhaan Terrestrial Near Threatened
Black Crow Terrestrial
Pied Crow Terrestrial
White Necked Raven Terrestrial

* - recorded as breeding within the study area.

Figure 4 : This shows the generalized split of the study area into four different sections for the purpose of assessing
bird species distributions.

Therefore, Table 2 shows that there exist species which can interaction from a collision, electrocution and bird
streamer and pollution point of view on all routes equally. Due to the type of powerline being proposed, a 400kV
powerline, the threat of direct electrocutions are not an issue and are therefore not addressed in this impact
assessment report.

Therefore, based simply on the species present along the different routes, no route can be selected which will have
fewer bird impacts than other routes. Due to the close proximity of the alternative routes to each other, all the above
bird species are expected to interact with any one of the alternative routes.
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4.2 Points of Impact along the four alternative routes

After field assessment of the study area, the following have been identified as the specific impact issues :
• Open grassland areas where the collision hazard is high (collision susceptible species have been identified as

present in the area, see Table 3). Areas of powerline routed parallel to an existing powerline would reduce the
collision hazard considerably, to an acceptable level.

• River and wetland crossings that are high collision risk areas as these are often used as flight paths for waterbirds.
Areas where the powerline is routed parallel to rivers may also increase the interaction of waterbirds.

• The close proximity of the powerline route to a large dam, often used as a roost site for waterbirds as well as
terrestrial bird species. These birds often leave the roost site at first light and return at dusk, when low light
conditions prevail, making the routing of the powerline of the utmost importance.

• Due to the presence of Bald Ibis in the study area, water falls were identified which area potential breeding
colonies where concentrations of this species could interact with the powerline – particularly through the bird
streamer mechanism.

• Powerlines routed through agricultural lands would result in a high collision hazard risk for certain species which
would be abundant in these habitats. However, this is of low priority as most species resulting in powerline
interactions are highly ubiquitous species (e.g. Spurwing goose, Egyptian goose), which have relatively low
biological significance.

• Areas of bird species sensitivity were identified through the KZN Wildlife’s SEA, where species may be present
which do not necessarily interact with the constructed powerline, but are vulnerable to negative interactions
through breeding disturbance and hunting.

• An assessment was made of the number of bends and strengthening points along each route, where these self-
supporting structures would be prone to bird streamer mechanisms. Cross-rope suspension towers do not allow
birds to perch on the structures thereby effectively eliminating this impact.

Each alternative route was assessed and points of impact were identified. The following Tables 4 – 7 show these
points of impact along routes A, B, C and D.

Table 4 : Points of impact along Route A, the northern route, relating to the different sections outlined in Figure 4.

1st section 2nd section 3rd section 4th section TOTALS
No. Species 205 214 188 180
No. powerline sp 44 39 41 39
No. Red Data sp 10 7 12 9
No. waterbird sp 14 10 9 9
No. grassland sp 15 14 16 12
No. Bird Streamer sp 20 18 19 20

Dist open grassland 5.23 5.01 12.5 4.92 27.66
No. river crossings 1 4 2 1 8
No.wetland crossings 2 2 5 0 9
No. dam crossings 0 0 1 1 2
No. waterfalls 2 0 0 0 2
Dist parallel to river 0 2.13 0 5.32 7.45
Dist thru agric lands 1.45 0 0 0 1.45
Dist thru bird hotspot 0 0 0 0 0

No. powerline bends 3 2 2 6 13
Dist not parallel to
existing powerline 0 0 0 0 0
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Table 5 : Points of impact along Route B, the southern route, relating to the different sections outlined in Figure 4.

1st section 2nd section 3rd section 4th section TOTALS
No. Species 205 214 188 180
No. powerline sp 44 39 41 39
No. Red Data sp 10 7 12 9
No. waterbird sp 14 10 9 9
No. grassland sp 15 14 16 12
No. BS sp 20 18 19 20

Dist open grassland 6.54 0 13.52 0 20.06
No. river crossings 0 2 4 3 9
No.wetland crossings 0 3 4 1 8
No. dam crossings 1 1 0 0 2
No. waterfalls 0 0 0 0 0
Dist parallel to river 0 2.53 0 0 2.53
Dist thru agric lands 0.82 0 0 0 0.82
Dist thru bird hotspot 1.41 3.4 0 0 4.81

No. powerline bends 4 6 3 7 20
Dist not parallel to
existing powerline 0 0 0 0 0

Table 6 : Points of impact along Route C, the switching route, relating to the different sections outlined in Figure 4.

1st section 2nd section 3rd section 4th section TOTALS
No. Species 205 214 188 180
No. powerline sp 44 39 41 39
No. Red Data sp 10 7 12 9
No. waterbird sp 14 10 9 9
No. grassland sp 15 14 16 12
No. BS sp 20 18 19 20

Dist open grassland 6.54 0 13.52 4.92 24.98
No. river crossings 0 2 4 1 7
No.wetland crossings 0 3 4 0 7
No. dam crossings 1 1 0 1 3
No. waterfalls 0 0 0 0 0
Dist parallel to river 0 2.53 0 5.32 7.85
Dist thru agric lands 0.82 0 0 0 0.82
Dist thru bird hotspot 1.41 3.4 0 0 4.81

No. powerline bends 4 6 5 6 21
Dist not parallel to
existing powerline 0 0 1.34 0 1.34
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Table 7 : Points of impact along Route D, the southern deviation route, relating to the different sections outlined in
Figure 4.

1st section 2nd section 3rd section 4th section TOTALS
No. Species 205 214 188 180
No. powerline sp 44 39 41 39
No. Red Data sp 10 7 12 9
No. waterbird sp 14 10 9 9
No. grassland sp 15 14 16 12
No. BS sp 20 18 19 20

Dist open grassland 6.54 0 13.52 0 20.06
No. river crossings 0 2 4 2 8
No.wetland crossings 0 3 4 1 8
No. dam crossings 1 1 0 0 2
No. waterfalls 0 0 0 0 0
Dist parallel to river 0 2.53 0 0 2.53
Dist thru agric lands 0.82 0 0 0 0.82
Dist thru bird hotspot 1.41 3.4 0 0 4.81

No. powerline bends 4 6 3 3 16
Dist not parallel to
existing powerline 0 0 0 18.16 18.16

4.3 Resulting impacts identified :

• Characteristics of the species present -
Due to the fact that all proposed routes are closely located, no bird species differences were detected between the
routes, however only slight differences were detected along the length of the routes.

> The number of species potentially interacting with the proposed powerline is fairly uniform along the length of
both proposed routes

> There are slightly more Red Data species in the first and third sections of the proposed routes
> There are more waterbird species in the first half of the routes
> Both grassland and bird streamer bird species are evenly distributed along the length of the routes

• All alternative routes passed through areas of open grassland (a habitat having a high collision potential), with
Route A passing through the most grassland and Routes B and D the least.

• All alternative routes had several river crossings (points of high collision potential), with Route C crossing the fewest
rivers.

• All alternative routes crossed wetlands (points of high collision potential, although slightly lower potential than river
crossings), again with Route C crossing fewer wetlands.

• All alternative routes passed close to dam sites, these often being areas where birds roost overnight causing an
increased collision hazard when the birds leave the dam in the early morning or return at dusk to the roost site. In
this case Route C passed more dams than the other Routes.

• Due to the presence of Bald Ibis in the study area, any waterfall sites are potential Bald Ibis breeding sites, as these
areas are breeding prerequisites. Routing a powerline close to these sites would increase the potential interaction of
Bald Ibis with the powerline. Route A was the only route passing waterfalls, all of these being in the first section.

• Routes B and D showed the shortest distances being routed parallel to rivers, obviously areas where increased
waterbird / powerline interactions would take place.

• Route A showed a marginal increase in distance through agricultural lands, although the amount of agricultural
lands through which all alternative routes passed was negligible. In general there are seasonal increases in the
number of certain common bird species in agricultural lands, such as Egyptian Geese, Spurwing Geese.

• The KZN Wildlife produced an SEA report in 2000 outlining the sensitive conservation areas of the province. One
layer in this analysis was the avifauna, where hotspot areas were determined based on the ranking of selected
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threatened species in the province. Routes B, C and D all passed through a portion of the bird hotspots, although
these areas were of a much lower rank than the main hotspot areas of the province (see appendix 3).

• The number of bends in the powerline are relevant to the placement of self-supporting pylon structures. These
structures are prone to the bird streamer mechanism where birds perch and roost above the insulators / conductors.
This is especially relevant on a powerline where the major pylon type is the cross-rope suspension type, which is
rather effective in preventing birds perching on the structures. Therefore, birds causing the bird streamer
mechanism, e.g. vultures, ibises, storks, are likely to congregate on the limited number of self-supporting structures
at bends or strengthening points which has the appropriate lattice structure on the top for perching. Birds causing
the streamer mechanism are common along the length of all alternative routes, so mitigation with “bird guards” is
the only solution.

• Route D has the longest stretch of powerline not being routed parallel to an existing powerline. The potential for bird
collisions to occur is reduced dramatically by routing a powerline parallel to an existing line. The birds are familiar
with the existing line and by routing them parallel you are routing the disturbance in one corridor, thereby not
increasing the potential for collisions to take place.

A summary of all the points of impact for each of the alternative routes for the Pegasus – Umfolozi 400 kV powerline
are shown in Table 8 (see Appendix 5 for map details).

Table 8 : A summary of the overall bird impacts of each alternative route.

Route A Route B Route C Route D
Dist. open grassland 27.66 20.06 24.98 20.06
No. river crossings 8 9 7 8
No.wetland crossings 9 8 7 8
No. dam crossings 2 2 3 2
No. waterfalls 2 0 0 0
Dist. parallel to river 7.45 2.53 7.85 2.53
Dist. Thru agric lands 1.45 0.82 0.82 0.82
Dist. Thru bird
hotspot 0 4.81 4.81 4.81

No. powerline bends 13 20 21 16
Dist. not parallel to
existing powerline 0 0 1.34 18.16

This has therefore allowed the identification of the specific impacts predicted on this 400 kV powerline, which were then
assessed using Impact Tables allowing an assessment of the preferred route. The following tables assess the impacts
of each issue based on the standard criteria shown in Table 1.

These issues are as follows :

• Impact of fire on the avifauna, i.e. how people’s activities in the area, both local people and the construction crew
causing fires would impact on the breeding attempts of threatened species, as well as how this burning of
grasslands would affect the foraging habitat quality (Table 1).

• Impact of access roads (erosion) on the wetland resources in the study area (Table 2).
• Impact of disturbance from the construction crew on Red Data species which breed in the area (Table 3).
• Impact of poaching or hunting on Red Data species in and around the construction areas (Table 4a and b).
• Impact of collisions of birds with the powerline (Table 5a, b and c).
• Impact of the Bird Streamer mechanism on birds and the electricity infrastructure (Table 6).
• Impact of the proposed powerline on the conservation areas of the region (in this case the avifaunal hotspot areas

identified by KZN Wildlife), (Table 7a and b).



13

Impact Table 1

Theme Well-being - Impact of fire on Avifauna
Nature of impact The impact of fire (disturbance of breeding species, affecting foraging habitats) on Red Data bird species with the

400kV powerline, for all alternative routes – Routes A, B, C and D *
Legal requirements The prevention of Red Data bird species mortalities (Environmental Conservation Act 1998 DEAT, provincial ordinances –

KZN Wildlife)
Stage Construction  and Decommissioning Operation
Extent of impact Site and immediate surroundings Site and immediate surroundings
Duration of impact Short term – affects breeding attempt or habitat quality of

that season
Short term – affects breeding attempt or habitat quality of that
season

Intensity Low Low
Probability of occurrence Improbable Improbable
Status of the impact Project – neutral, environment – negative and positive ** Project – neutral, environment – negative and positive **
Accumulative Impact Low Low
Level of significance No significance *** No significance ***
Mitigation measures N/A N/A
Level of significance after
mitigation

No significance *** No significance ***

EMP requirements N/A N/A
Discussion
This powerline is being constructed where two 400 kV powerlines already exists, presumably with an existing burning programme. It is unlikely that the
current burning pattern will change dramatically due to the existing intensive use of fire in the area for subsistence agriculture and cattle grazing.

* - This should predominantly affect open grassland dwelling species where fire could potentially destroy nests or affect breeding attempts. There exists very
little difference in the percentage of open grassland along each route, thereby making impacts equal on all routes.
** - The impact on the environment could be negative (inappropriate burning in the incorrect season which could impact breeding attempts or could negatively
impact habitat quality) or it could be positive (where burning at the correct time, i.e. late winter, could improve foraging habitat for example Bald Ibis)
*** - The level of significance is rated as “no significance” due to the fact that the Red Data species recorded breeding in this study area (Bald Ibis, Black Stork
and Tawny Eagle) do not utilize open grasslands in which to breed; and existing burning practices are unlikely to change due to the existing powerlines. These
species are already encountering extensive burning each year, which is unlikely to change with the construction of this powerline for this reason the level of
significance before and after mitigation is NO SIGNIFICANCE.
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Impact Table 2

Theme EROSION - Impact on Avifauna (habitat)
Nature of impact The impact on wetlands (an important bird species habitat) through access and access roads in constructing the

400kV powerline – Routes A, B, C and D *
Legal requirements The prevention of Red Data bird species mortalities (Environmental Conservation Act 1998 DEAT, provincial ordinances –

KZN Wildlife)
Stage Construction  and Decommissioning Operation
Extent of impact Regional ** N/A
Duration of impact Medium term N/A
Intensity High N/A
Probability of occurrence Definite N/A
Status of the impact Negative N/A
Accumulative Impact High N/A
Level of significance High N/A
Mitigation measures • Identify all wetlands along selected route

• Wetlands should be avoided in planning access
roads for construction ***

N/A

Level of significance after
mitigation

Medium **** N/A

EMP requirements • Wetlands should be avoided in planning access
roads for construction

• Any damage to wetlands must be rehabilitated before
the site is abandoned

N/A

Discussion
Wetlands are highly sensitive habitats being home to a group of highly specialized species, particularly bird species. More than 50% of KwaZulu-Natal’s
wetlands have been lost over the past 3 decades through draining, damming and road construction. Gaining access to construct this proposed powerline has
the potential to impact heavily the wetlands in this study area. These wetlands must be avoided as it is unacceptable to route roads through wetlands.
* - All routes are assessed together as wetlands are equally common all along the length of all the route options
** - Wetlands impacted at one point in the catchment very often influence the wetlands further down in the catchment, particularly through erosion and siltation
*** - WETLANDS MUST AT ALL COSTS BE AVOIDED when planning the access roads for the construction teams
**** - The level of significance after mitigation is classed as Medium as experience has shown that construction crews have continued to impact on wetlands
through the placement of access road in spite of the strict regulations laid down in the EMP
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Impact Table 3

Theme NATURAL ENVIRONMENT / CONSTRUCTION ACTIVITIES – Disturbance Impact on Avifauna
Nature of impact The disturbance impact (disturbance of breeding species) on Red Data bird species with the 400kV powerline, for all

alternative routes – Routes A, B, C and D
Legal requirements The prevention of Red Data bird species mortalities (Environmental Conservation Act 1998 DEAT, provincial ordinances –

KZN Wildlife)
Stage Construction  and Decommissioning Operation
Extent of impact Site and immediate surroundings N/A
Duration of impact Short term N/A
Intensity Low * N/A
Probability of occurrence Improbable N/A
Status of the impact Project – neutral, environment – negative N/A
Accumulative Impact Low N/A
Level of significance Low * N/A
Mitigation measures Inform contractor / manager and staff of this impact

(awareness)
N/A

Level of significance after
mitigation

Low ** N/A

EMP requirements • Regulations laid done by Eskom to the contractor
preventing any disturbance of breeding species,
particularly Red Data species

• Regular monitoring of the staff by contractor  /
manager

N/A

Discussion
Construction activities, and the presence of staff on site leads to the potential impact or disturbance of Red Data breeding species, particularly in the open
grasslands and near rivers and wetlands. Due to the very low densities of these potential species, the likelihood of this occurring is very low and the impact
should be negligible. However, it is important for Eskom to include this in their agreement with the construction contractor so as to prevent this from taking
place.
* - The Intensity and level of significance are rated as low due to the exceptionally low density of breeding Red Data species, with only Bald Ibis, Black Stork
and Tawny Eagle having been recorded breeding in the relevant 1 : 50 000 grid squares
** - The only form of mitigation is awareness of contractor staff. From past experience, simple awareness of an issue such as this does not changes people’s
attitude and therefore would not change the level of significance after mitigation.
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Impact Table 4a

Theme NATURAL ENVIRONMENT / CONSTRUCTION ACTIVITIES – Poaching Impact on Avifauna
Nature of impact The disturbance impact (hunting and capture of wild birds) on Red Data bird species with the 400kV powerline, for

routes B, C and D*
Legal requirements The prevention of Red Data bird species mortalities (Environmental Conservation Act 1998 DEAT, provincial ordinances –

KZN Wildlife)
Stage Construction  and Decommissioning Operation
Extent of impact Site and immediate surroundings N/A
Duration of impact Short term N/A
Intensity Medium ** N/A
Probability of occurrence Highly probable ** N/A
Status of the impact Project – neutral, environment – negative N/A
Accumulative Impact Low N/A
Level of significance Medium** N/A
Mitigation measures This is an illegal activity - Inform contractor manager and

staff of this impact (awareness)
N/A

Level of significance after
mitigation

Low *** N/A

EMP requirements • Regulations laid done by Eskom to the contractor
preventing any poaching or hunting

• Regular monitoring of the staff by contractor /
manager

N/A

Discussion
Construction activities, and the presence of staff on site leads to the potential impact (disturbance through hunting, catching wild birds, interfering with nests
and breeding attempts) on terrestrial and waterbirds, particularly in the open grasslands and near rivers and wetlands.

* - These 3 routes were assessed together as they have similar species present and potential impacts
** - These routes pass through 2 regions that have been identified as bird diversity hotspot areas (i.e. having significant populations of threatened or sensitive
species in KwaZulu-Natal (SEA – Goodman 2000)
*** - poaching is more easily regulated and controlled, allowing the level of significance to be reduced to “Low” after mitigation (regulations laid down in EMP)
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Impact Table 4b

Theme NATURAL ENVIRONMENT / CONSTRUCTION ACTIVITIES – Poaching Impact on Avifauna
Nature of impact The disturbance impact (hunting and capture of wild birds) on Red Data bird species with the 400kV powerline, for

route A
Legal requirements The prevention of Red Data bird species mortalities (Environmental Conservation Act 1998 DEAT, NEMA, provincial

ordinances – KZN Wildlife)
Stage Construction  and Decommissioning Operation
Extent of impact Site and immediate surroundings N/A
Duration of impact Short term N/A
Intensity Low * N/A
Probability of occurrence Probable N/A
Status of the impact Project – neutral, environment – negative N/A
Accumulative Impact Low N/A
Level of significance Low * N/A
Mitigation measures This is an illegal activity - Inform contractor manager and

staff of this impact (awareness)
N/A

Level of significance after
mitigation

No significance ** N/A

EMP requirements • Regulations laid done by Eskom to the contractor
preventing any poaching

• Regular monitoring of the staff by contractor
manager

N/A

Discussion
Construction activities, and the presence of staff on site leads to the potential impact (disturbance through hunting, catching wild birds, interfering with nests
and breeding attempts) on terrestrial and waterbirds, particularly in the open grasslands and near rivers and wetlands.

* The Intensity and Level of significance is expected to be low as it doesn’t pass through any sensitive avifaunal hotspots.
** - poaching is more easily regulated and controlled, allowing the level of significance to be reduced to “No significance” after mitigation (regulations laid down
in EMP)
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Impact Table 5a

Theme NATURAL ENVIRONMENT - Impact on Avifauna
Nature of impact The collision of certain bird species (including Red Data species) with the proposed 400kV powerline – route B
Legal requirements The prevention of Red Data bird species mortalities (Environmental Conservation Act 1998 DEAT, NEMA, provincial

ordinances – KZN Wildlife)
Stage Construction  and Decommissioning Operation
Extent of impact N/A Local
Duration of impact N/A Long term *
Intensity N/A Low
Probability of occurrence N/A Improbable
Status of the impact N/A Negative
Accumulative Impact N/A Negligible
Level of significance N/A Low
Mitigation measures N/A • Route powerline parallel to existing Athene – Umfolozi 400 kV

• Fit “Bird Flight Diverters” to areas of open grassland, river and
wetland crossings and where the line passes dams (see
mitigation section for details)

Level of significance after
mitigation

N/A No significance

EMP requirements N/A • Fit Bird Flight Diverters to appropriate sections of powerline
Discussion
The collision hazard to birds is highly significant, although along route B the severity of the impact can be dramatically reduced by routing the powerline
parallel to an existing powerline, thereby keeping the disturbance in one corridor and by making the line more visible to birds by marking it with Bird Flight
Diverters at specific areas along the route, mostly as a safe guard in particularly sensitive areas.

* - as long as powerline is in use, up until it is decommissioned and removed
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Impact Table 5b

Theme NATURAL ENVIRONMENT - Impact on Avifauna
Nature of impact The collision of certain bird species (including Red Data species) with the proposed  400kV powerline – Routes A and

C *
Legal requirements The prevention of Red Data bird species mortalities (Environmental Conservation Act 1998 DEAT, NEMA, provincial

ordinances – KZN Wildlife)
Stage Construction  and Decommissioning Operation
Extent of impact N/A Local
Duration of impact N/A Long term
Intensity N/A Medium
Probability of occurrence N/A Probable
Status of the impact N/A Negative
Accumulative Impact N/A Low
Level of significance N/A Medium
Mitigation measures N/A • Route powerline parallel to existing  400 kV powerlines

• Fit “Bird Flight Diverters” to areas of open grassland, river and
wetland crossings and where the line passes dams

Level of significance after
mitigation

N/A Low

EMP requirements N/A • Fit Bird Flight Diverters to appropriate sections of powerline
Discussion
The collision hazard to birds is highly significant, although along routes A and C the severity of the impact is slightly high than route B due to them passing
through more open grassland  and running parallel to a long stretch of river (both high collision hazard habitats). This collision hazard can be dramatically
reduced by routing the powerline parallel to an existing powerline, thereby keeping the disturbance in one corridor and by making the line more visible to birds
by marking it with Bird Flight Diverters at specific areas along the route, mostly as a safe guard in particularly sensitive areas.

* - These were assessed together as they were routed through slightly more open grassland, as well as being routed parallel along river edges for further than
route B
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Impact Table 5c

Theme NATURAL ENVIRONMENT - Impact on Avifauna
Nature of impact The collision of certain bird species (including Red Data species) with the proposed 400kV powerline – route D *
Legal requirements The prevention of Red Data bird species mortalities (Environmental Conservation Act 1998 DEAT, NEMA, provincial

ordinances – KZN Wildlife)
Stage Construction  and Decommissioning Operation
Extent of impact N/A Local
Duration of impact N/A Long term
Intensity N/A High
Probability of occurrence N/A Highly probable
Status of the impact N/A Negative
Accumulative Impact N/A Medium
Level of significance N/A High
Mitigation measures N/A • Route powerline parallel to existing Athene – Umfolozi 400 kV

where possible
• Fit “Bird Flight Diverters” to areas of open grassland, river and

wetland crossings and where the line passes dams, and to areas
where line is routed away from existing lines

Level of significance after
mitigation

N/A Medium **

EMP requirements N/A • Fit Bird Flight Diverters to appropriate sections of powerline
Discussion
The collision hazard to birds is highly significant, although along route D the severity of the impact is the highest due to approximately 20km being routed
away from an existing powerline, thereby adding to the potential for bird collisions to occur. This collision hazard can be dramatically reduced by routing the
powerline parallel to an existing powerline, thereby keeping the disturbance in one corridor and by making the line more visible to birds by marking it with Bird
Flight Diverters at specific areas along the route, mostly as a safe guard in particularly sensitive areas.

* - This route was assessed separately as it had the longest distance of new powerline away from an existing powerline, thereby significantly increasing the
collision risk.
** - The level of significance will only be reduced to “Medium” with the fitting of bird flight diverters as they have not proven to be totally effective when used to
mark transmission powerlines.
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Impact Table 6

Theme NATURAL ENVIRONMENT - Impact on Avifauna
Nature of impact The impact of the Bird Streamer mechanism on certain bird species (including Red Data species) and with the 400kV

powerline –routes A, B, C and D *
Legal requirements The prevention of Red Data bird species mortalities (Environmental Conservation Act 1998 DEAT, NEMA, provincial

ordinances – KZN Wildlife)
Stage Construction  and Decommissioning Operation
Extent of impact N/A Regional **
Duration of impact N/A Permanent
Intensity N/A Medium
Probability of occurrence N/A Highly Probable
Status of the impact N/A Negative
Accumulative Impact N/A Medium
Level of significance N/A Medium
Mitigation measures N/A • Construct 400kV powerline using cross-rope suspension

towers as these prevent birds perching on towers
• Fit PVC “Bird Guards” above all insulators / conductors on all

self-supporting towers at bends or stabilizing points
Level of significance after
mitigation

N/A No significance ***

EMP requirements N/A • Fit PVC “Bird Guards” above all insulators / conductors on all
self-supporting towers

Discussion
The bird streamer mechanism is caused by birds perching above insulators / conductors and excreting onto this infrastructure or into the airgap thereby causing
faulting. The mitigation available for reducing this impact to both the birds (which often get electrocuted in the process) and the electricity infrastructure is highly
effective. The main aim of the mitigation is to keep the birds from perching directly above the insulators / conductors. Therefore, the cross-rope suspension towers
make perching difficult for birds, while the self-supporting towers, which are favourite perching structures for birds, need to be fitted with PVC “Bird Guards”. These
devices have proven to be extremely effective in reducing the bird streamer mechanism on transmission powerlines.

* - All routes are assessed together as birds causing bird streamer mechanism are common all along the length of all the route options
** - this will have a regional impact as faulting on transmission powerlines can impact the larger electricity network
*** - The level of significance will be reduced to “No significance” by fitting Bird guards to self-supporting structures as they have proven exceptionally effective
in preventing the bird streamer mechanism (Pers. comm. – Hein Vosloo, Eskom Transmission)
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Impact Table 7a

Theme NATURAL ENVIRONMENT - Impact on Conservation Areas (for Avifauna) *
Nature of impact The impact on areas identified by KZN Wildlife as bird sensitive areas, for route A **
Legal requirements The prevention of Red Data bird species mortalities (Environmental Conservation Act 1998 DEAT, provincial ordinances –

KZN Wildlife)
Stage Construction  and Decommissioning Operation
Extent of impact Local N/A
Duration of impact Short term N/A
Intensity Low N/A
Probability of occurrence Improbable N/A
Status of the impact Negative N/A
Accumulative Impact Low N/A
Level of significance No significance N/A
Mitigation measures None N/A
Level of significance after
mitigation

No significance N/A

EMP requirements • None N/A
Discussion
Construction activities, and the presence of staff on site leads to the potential impact or disturbance of Red Data species, particularly in the open grasslands
and near rivers and wetlands. Due to there being no hotspot areas identified along route A, the likelihood of this occurring is very low and the impact should
be negligible.

* - note that these impacts are on species which to do necessarily interact with powerlines, but are within the set of threatened species identified by KZN
Wildlife as priority avifaunal species in the province – these could potentially be impacted by the actual human and construction activities
** - Route A will not impact on any avifaunal hotspot areas identified by KZN Wildlife as part of the SEA project (Goodman 2000)
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Impact Table 7b

Theme NATURAL ENVIRONMENT - Impact on Conservation Areas (for Avifauna) *
Nature of impact The impact on areas identified by KZN Wildlife as bird sensitive areas, for routes B, C and D **
Legal requirements The prevention of Red Data bird species mortalities (Environmental Conservation Act 1998 DEAT, provincial ordinances –

KZN Wildlife)
Stage Construction  and Decommissioning Operation
Extent of impact Local N/A
Duration of impact Short term N/A
Intensity Low N/A
Probability of occurrence Probable N/A
Status of the impact Negative N/A
Accumulative Impact Low N/A
Level of significance Low N/A
Mitigation measures • Same as for breeding disturbance and poaching N/A
Level of significance after
mitigation

Low N/A

EMP requirements • Inform contractor of these sensitive sites
• Ensure that construction camps are not placed near

these sites
• No hunting / poaching of wildlife / birds should be

allowed

N/A

Discussion
Construction activities, and the presence of staff on site leads to the potential impact or disturbance of Red Data breeding species, particularly in the open
grasslands and near rivers and wetlands. Due to the very low densities of these potential species, the likelihood of this occurring is very low and the impact
should be negligible. However, it is important for Eskom to include this in their agreement with the construction contractor so as to prevent this from taking
place.

* - note that these impacts are on species which to do necessarily interact with powerlines, but are within the set of threatened species identified by KZN
Wildlife as priority avifaunal species in the province – these could potentially be impacted by the actual human and construction activities
** - Routes B, C and D will be routed close / or through several avifaunal hotspot areas identified by KZN Wildlife as part of the SEA project (Goodman 2000),
even though these are lower class areas that others in the province
** - The only form of mitigation is awareness of contractor staff. From past experience, simple awareness of an issue such as this does not changes people’s
attitude and therefore would not change the level of significance after mitigation.
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Table 9 : Summary of impact levels for each route before and after mitigation.

Route A Route B Route C Route DISSUE Nature of
Impact Before Mit. After Mit. Before Mit. After Mit. Before Mit. After Mit. Before Mit. After Mit.

Well-being Impact of
fire on
birds

Construction
– No
significance

Construction
– No
significance

Construction
– No
significance

Construction
– No
significance

Construction
– No
significance

Construction
– No
significance

Construction
– No
significance

Construction
– No
significance

Operation –
No signif.

Operation –
No signif.

Operation –
No signif.

Operation –
No signif.

Operation –
No signif.

Operation –
No signif.

Operation –
No signif.

Operation –
No signif.

Erosion –
impact on
birds,habitat

Impact on
wetlands

Construction
- High

Construction
- Medium

Construction
- High

Construction
- Medium

Construction
- High

Construction
- Medium

Construction
- High

Construction
– Medium

Nat Env /
Construction
Activities

Disturbance
on breeding
species

Construction
– Low

Construction
– Low

Construction
- Low

Construction
- Low

Construction
- Low

Construction
- Low

Construction
- Low

Construction
– Low

Nat Env /
Construction
Activities

Disturbance
impact –
hunting /
poaching

Construction
- Low

Construction
– No
Significance

Construction
- Medium

Construction
- Low

Construction
- Medium

Construction
- Low

Construction
- Medium

Construction
– Low

Natural
Environment

Bird
collisions

Operation -
Medium

Operation –
Low

Operation -
Low

Operation –
No signif.

Operation -
Medium

Operation -
Low

Operation -
High

Operation –
Medium

Natural
Environment

Bird
Streamer
mechanism

Operation -
Medium

Operation –
No
significance

Operation -
Medium

Operation –
No
significance

Operation -
Medium

Operation –
No
significance

Operation -
Medium

Operation –
No
significance

Natural
Environment

Impact on
bird
sensitive
areas

Construction
– no
significance

Construction
– no
significance

Construction
- Low

Construction
- Low

Construction
- Low

Construction
- Low

Construction
- Low

Construction
- Low
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5 Recommendations

5.1 Overall Avifaunal Impacts

This study of the impacts of the Pegasus – Umfolozi 400kV powerline on the regions avifauna has not identified any
“no-go” areas. Therefore it is recommended that there is no fatal flaw from the avifaunal point of view. It is accepted
that any impacts from a 400 kV transmission powerline on the avifauna of this region are LOW, most are not imposed
on threatened species and that most of the impacts can be well mitigated.

See Appendix 1 for the summary table of the overall impacts of the Pegasus - Umfolozi 400 kV powerline in this region

5.2 Preferred Route :

Based on the Impact Tables, the following is the recommendation regarding the route selection for the avifauna :

______________________________________________________________________________________________

1st Preference – Route A

2nd Preference – Route B

Note : the potential difference in impacts between Routes A and B are so small that either of these two routes can be
taken as the preferred route.

Reasons :
• Both are routed parallel to an existing powerline, thereby having a reduced collision risk,
• All impact rating are either “No significance” or “Low”, except for Erosion – impact on wetland habitats, which is

“Medium” after mitigation, the same as all other routes.

3rd Preference – Route C
This route, although listed as the third preference, has almost insignificantly more impacts that either Route A or B as it
follows a portion of each of these routes. For this reason, from the avifaunal point of view it would be acceptable to
follow this route as the preferred route.

4th Preference – Route D
This is the least preferred route in terms of avifaunal impacts due to the fact that it deviates away from running parallel
to an existing powerline, causing the collision potential to be the highest in comparison to the other alternative routes.

______________________________________________________________________________________________

5.3 Recommended Mitigation of Avifaunal Impacts

> Preventing Wetland degradation
Wetlands are highly sensitive systems and must be avoided at all times during the construction of this
powerline. Wetlands will be encountered in all of the different route alternatives and therefore becomes an issue
irrespective of the route selected. Wetlands of all types must be identified prior to construction activities and must
be highlighted as “no go” areas for construction activities. Planning of construction activities should prevent any
access roads impacting on wetlands. Any damage to wetlands must be rehabilitated to their prior condition. See
comments below in the EMP as well as Appendix 6 for map details.

> Preventing Bird Collisions
> It is recommended that a route for the Pegasus – Umfolozi 400 kV powerline be selected that follows the

routing of an existing powerline, thereby almost eliminating the collision hazard.
> Depending on the route selected (this study supports Route A or B as the preferred route), the following

sections of powerline must be marked with Bird Flight Diverters (see accompanying map in Appendix 2
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for grid reference details and Appendix 6 for map details – line to be marked wherever it passes through the
appropriate grid reference), in general these include specific open grassland areas, river crossings, wetland
crossings, sect ions of powerline routed parallel to major rivers, powerline sections routed past dams, and
powerline sections routed through agricultural lands.

> Preventing the Bird Streamer Mechanism
All self-supporting pylon structures must be fitted with PVC “Bird Guards” above the insulators / conductors
so as to prevent bird streamer mechanisms (see photos in Appendix 7).

> Preventing any hunting / poaching or disturbance of breeding birds in the following areas
Specific priority is placed on certain areas along the route where any hunting, poaching or disturbance of
birds should not be tolerated. These are shown in Appendix 2 as well as in the map in Appendix 6. In general,
the contractor and staff must not interference with bird species anywhere along the route during construction.

5.4 Environmental Management Plan (EMP)

The following shortcomings have been identified in Eskom’s generic EMP document, and should therefore be included
in the final EMP for the Pegasus – Umfolozi 400 kV powerline :

> 4.2 Wet Areas
Wetlands are a common feature of the landscape in the study area (see the KZN Wildlife SEA document,
Goodman 2000), although the EMP only advises the avoidance of permanently wet areas. A wetland is made
up of a permament (not always), seasonal and temporary zone, all of these zones being highly sensitive to
degradation. It is advised that all these zones (less so the temporary zone) be avoided during construction and
in the process of developing access roads. Any vehicular traffic through these systems will result in severe
degradation of these ecosystems, causing headcut erosion and therefore possible claims against Eskom from
the landowners.
It is therefore advised that all wetlands be identified prior to construction and are then avoided at all costs (see
Appendix 6 for wetland details).

> 4.5 Access roads
Same as above point – access roads must avoid all wetlands

> 6.1 Fauna
The potential for Eskom transmission powerlines to negatively impact on our avifauna is vast. See the section
above on Mitigation for inclusion into the EMP, depending on the final route selected. See Appendix 6 for
details of areas requiring marking with Bird Flight Diverters. All self-supporting towers must be fitted with Bird
Guards.

> 6.2 Flora
Wetland habitats are highly sensitive to disturbance and must be avoided at all costs during all phases of the
project (see Wet Areas section).

> 12 Monitoring
Eskom must monitor the following activities during construction :

• Disturbance of birds by construction crews.
• Illegal hunting and poaching activities of construction crews.
• The placement of access roads during construction and any damage caused to wetland systems.

Eskom must monitor the following incidents during operation :
• Any collision incidents which may take place, the bird carcasses of which can be found below the

conductors during annual maintenance flights.
• Identification of any faults caused by the bird streamer mechanism, through fault reports or by annual

maintenance checks.
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