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PROFESSIONAL EXPERIENCE

Ms. Megan Diamond completed a Bachelor of Science degree in Environmental Management from the
University of South Africa and has been involved in conservation for 22 years. She has 20 years' worth of
experience in the field of bird interactions with electrical infrastructure and during this time has completed
impact assessments for over 300 projects. During her tenure at the Endangered Wildlife Trust's Wildlife &
Energy Programme and the Programme’s primary project (i.e. the Eskom-EWT Strategic Partnership) from 2006
to 2013, Megan was responsible for assisting the energy industry and the national utility in minimising the
negative impacts, associated with the construction and operation of electrical infrastructure, on wildlife through
the provision of strategic guidance, risk and impact assessments, training and research. Megan (SACNASP
Environmental Science Registration number 300022/14) currently owns and manages Feathers Environmental
Services and is tasked with providing guidance to industry through the development of best practice
procedures and avifaunal specialist studies for various developments including renewable energy facilities,
power lines, power stations and substation infrastructure in addition to railway infrastructure and residential
developments within South Africa and elsewhere within Africa. Megan has attended and presented at several
conferences and facilitated workshops, as a subject expert, since 2007. Megan has authored and co-authored
several academic papers, research reports and energy industry related guidelines, including the BirdLife South
Africa/ Endangered Wildlife Trust best practice guidelines for avian monitoring and impact mitigation at proposed
wind energy development sites in southern Africa and the Avian Wind Farm Sensitivity Map for South Africa
(2015), and played an instrumental role in facilitating the endorsement of these two products by the South
African Wind Energy Association (SAWEA), IAlAsa (International Association for Impact Assessment South
Africa) and Eskom. She chaired the Birds and Wind Energy Specialist Group in South Africa (2011/2012) and the
IUCN/SSC Crane Specialist Group's Crane and Power line Network (2013-2015), a working group comprised of
subject matter experts from across the world, working in partnership to share lessons, develop capacity, pool
resources, and accelerate collective learning towards finding innovative solutions to mitigate this impact on
threatened crane populations. She is currently a member of the IUCN Stork, Ibis and Spoonbill Specialist Group

and the Eskom-EWT Strategic Partnership Ludwig's Bustard Working Group.
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DECLARATION OF INDEPENDENCE

|, Megan Diamond, in my capacity as a specialist avifaunal consultant, hereby declare that I:

*  Act as an independent specialist to Vhubvo Archaeo-Heritage Consultants CC for this project.

* Do not have any personal or financial interest in the project except for financial compensation for
specialist investigations completed in a professional capacity as specified by the Amendment to
Environmental Impact Assessment Regulations, 2017.

*  Will not be affected by the outcome of the environmental process, of which this report forms part of.

* Do not have any influence over the decisions made by the governing authorities.

* Do not object to or endorse the authorised developments but aim to present facts and our best
scientific and professional opinion with regard to the impacts of the development.

*  Undertake to disclose to the relevant authorities any information that has or may have the potential
to influence its decision or the objectivity of any report, plan, or document required in terms of the

Amendment to Environmental Impact Assessment Regulations, 2017.

INDEMNITY

*  This site-specific Construction Environmental Management Programme (CEMPr) and Operational
Environmental Management Programme (OEMPr) report is based on a nine-day site visit to the
authorised development area (16-26 March 2026) and supplemented with a desktop review of the
available information and data related to the site to be affected. No long-term investigation or
monitoring has been conducted.

*  The findings, results, observations, conclusions and recommendations given in this report are based
on the author’s best scientific and professional knowledge as well as available information at the time
of study.

*  Additional information may become known or available during a later stage of the process for which
no allowance could have been made at the time of this report.

*  The avifaunal specialist reserves the right to modify this report, recommendations and conclusions at
any stage should additional information become available.

*  Information, recommendations and conclusions in this report cannot be applied to any other area
without proper investigation.

*  This report, in its entirety or any portion thereof, may not be altered in any manner or form or for any
purpose without the specific and written consent of the avifaunal specialist as specified above.

*  Acceptance of this report, in any physical or digital form, serves to confirm acknowledgment of these

Mtoaaud
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1 INTRODUCTION

The Watershed Strengthening Phase 3 project is a strategically important transmission initiative identified in
Eskom’s Transmission Development Plans (2016-2025 and 2019-2028), aimed at addressing existing network
constraints within South Africa’s power system. Specifically, the project seeks to alleviate capacity limitations
and improve voltage regulation at the Watershed Substation, thereby enhancing overall network performance
and reliability. Implemented by the National Transmission Company South Africa (NTCSA), the development
includes the establishment of the Mafikeng Main Transmission Substation (MTS) and the associated Pluto-
Mahikeng 400kV transmission power line, forming part of a broader, long-term strategy to reinforce the

national 400kV network and support increased capacity for both power evacuation and regional distribution.

The project was granted Environmental Authorisation on 4 February 2019. However, owing to funding
constraints that delayed the commencement of construction, as well as protracted land negotiations and
servitude acquisition processes, the authorisation lapsed. Following approval of an amendment application,
the Environmental Authorisation was reinstated on 21 February 2024 and extended for a further five-year
period.

In accordance with applicable environmental legislation, and informed by the findings and recommendations
of the avifauna and fauna specialist studies undertaken during the Environmental Impact Assessment (EIA)
phase, the development of a site-specific Environmental Management Programme (EMPr) is required prior to
the commencement of both construction and operational activities for the Mahikeng MTS and the Pluto—
Mahikeng 400kV Power Line. To this end, NTCSA appointed Vhubvo Archaeo-Heritage Consultants CC
(hereafter referred to as Vhubvo) as the independent environmental assessment practitioner responsible for
the compilation of the site-specific Construction and Operational EMPr (CEMPr and OEMPr) for the authorised

project components.

Vhubvo subsequently appointed Feathers Environmental Services CC in the capacity of Avifaunal Specialist to
undertake the avifaunal assessment and compile the relevant component of the CEMPr and OEMPr. This
assessment is informed by field observations obtained during a nine-day site walk-through survey conducted
between 16 and 25 March 2026, during the austral summer period.

This report identifies and evaluates the anticipated avifaunal impacts associated with the construction and
operation of the authorised Mahikeng MTS and Pluto-Mahikeng 400kV Power Line, and provides targeted,
site-specific mitigation measures to address these impacts. The recommendations presented herein are based
on the final approved Mahikeng MTS development footprint and the Pluto—Mahikeng 400kV Power Line route
alignment, as provided by Vhubvo on 16 March 2026.



Avifauna and Fauna Report for the proposed Mahikeng Main Transmission Substation & proposed 400kV Pluto-

Mahikeng Powerline

In April 2018 an avifaunal impact assessment study was compiled, by Pachnoda Consulting CC, that informed
the EIA Report (EIAr) required for the Environmental Authorisation (EA) for the Mahikeng MTS and Pluto—

Mahikeng 400kV Power Line, undertaken by Baagi Environmental Consultancy.

A series of site visits undertaken between September 2017 and March 2018 provided a comprehensive
understanding of the receiving environment across the power line corridors. These surveys confirmed the
presence of three vulture species of high conservation concern (White-backed Vulture Gyps africanus, Cape
Vulture Gyps coprotheres and Lapped-faced Vulture Torgos tracheliotos) all of which are particularly vulnerable
to collision and electrocution risks associated with powerline infrastructure. Records were concentrated in the
north-western extent of the study area, broadly between Mahikeng, Lichtenburg and Ventersdorp. The
assessment noted that Corridor 2a overlapped with Cape Vulture foraging habitat (as indicated by satellite
tracking data), highlighting an elevated collision risk, but that this corridor is already characterised by existing
powerline infrastructure and associated cumulative impacts. In contrast, Corridor 1 traversed a higher number
of wetland features, increasing its attractiveness to waterbirds and waders and, consequently, its sensitivity

from an avifaunal perspective.

The avifaunal assessment further noted that the study area supported a mosaic of habitats, including mixed
bushveld, microphyllous woodland, open grassland, perennial drainage systems and valley bottom wetlands,
all of which contribute to relatively high avifaunal diversity. Of particular importance are mature Vachellia
erioloba stands within the woodland areas, which provide nesting and roosting opportunities for large raptors
(Tawny Eagle Aquila rapax) and scavengers, while open grasslands support a suite of terrestrial species such
as Secretarybird Sagittarius serpentarius, Blue Crane Anthropoides paradiseus and White-bellied Korhaan
Eupodotis senegalensis. Azonal features (including dams, pans) further enhanced habitat heterogeneity by
providing important foraging and refuge areas for waterbirds, including species such as Maccoa Duck Oxyura
maccoa and both Greater Flamingo Phoenicopterus roseus and Lesser Flamingos Phoeniconaias minor. At the
same time, transformed habitats such as arable lands and secondary bushveld offer ephemeral foraging
opportunities for large terrestrial birds, including Kori Bustard, which are themselves susceptible to powerline

collisions.

Overall, both corridor alternatives were associated with unavoidable impacts to avifauna, and neither could be
considered inherently “low risk.” However, from a cumulative impact perspective, routing the line alongside
existing infrastructure (i.e. Corridor 2a) was considered preferable, as it consolidates impacts within an already

transformed corridor. With respect to the substation siting, options B and C were considered least favourable
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due to their location within intact woodland supporting large trees and ephemeral depressions that function
as important roosting, nesting and foraging habitat, thereby increasing the likelihood of avifaunal mortality.
Substation option A emerged as the preferred alternative, as it is located within previously disturbed, secondary
woodland, despite still supporting some foraging habitat for collision-prone species. It was further
recommended that the substation be positioned as close as possible to the N18, within already transformed

or cultivated areas, to minimise additional habitat disturbance and ecological risk.

It is anticipated that the Mahikeng MTS and Pluto—Mahikeng 400kV Power Line can be constructed with

acceptable levels of impact on the resident avifauna, subject to the following recommendations:

1. A "walk-through” of the selected route must be conducted prior to the construction phase:

e The "walk-through” will aim to identify areas where marking of lines by means of "bird flight
deterrent devices" is considered to be beneficial or compulsory;

e All intact grassland, river/stream and drainage line crossings should by default be marked (the
spanning of pans should be avoided);

o Where the line crosses a wetland/river the actual crossover span as well as one span on either
side of the wetland/river/ should be marked;

e At least two consecutive spans of the alignment should be marked by means of appropriate
"deterrent devices" (including the nocturnal LED solar-charged devices such as the ‘overhead
warning light’) where the alignment is in close proximity to any dam or pan;

e Default marking devices to be used should include large Double Loop Bird Flight Diverters and
the nocturnal LED solar-charged devices such as the ‘overhead warning light’; and

e Double Loop Bird Flight Diverters should be applied in a staggered fashion to the phase while
alternating between black and white diverters. The maximum distance between the diverters
should not exceed 5 m.

2. Mandatory measures to be implemented during the construction phase:

e All construction sites must be confined to disturbed areas or those identified with low conservation
importance. All construction sites must be demarcated on site layout plans (preferably), and no
construction personnel or vehicles may leave the demarcated area except those authorised to do
so. Those areas surrounding the construction sites that are not part of the demarcated
development area should be considered as "no-go” areas for employees, machinery or even
visitors;

e A natural buffer zone (to be announced by the wetland specialist) should be allowed between the
line servitude and any wetland/river/stream;

o Allroad networks must be planned with care to minimize dissection or fragmentation of important
avifaunal habitat type. Where possible, the use of existing roads is encouraged. Access must be
determined during the “walk-through” process;
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The breeding and roosting status of threatened and near threatened species corresponding to the
servitude, in particular birds of prey, vultures, bustards, African Grass-owl and White-bellied
Korhaan, should be evaluated prior to construction/decommissioning. If breeding is confirmed,
the nest site must be barricaded and appropriately buffered (by at least 200 m or as proposed by
the specialist). Construction/decommissioning activities shall only commence once the fledglings
are successfully reared and has left the nesting site,

It is recommended that the "cross-rope suspension” type tower be used for the transmission line;
Open fires are strictly prohibited and only allowed at designated areas, and

Killing or poaching of any bird species should be avoided by means of awareness programs
presented to the labour force. The labour force should be made aware of the conservation issues
pertaining to the bird taxa occurring on the study area. Any person found deliberately harassing
any bird species in any way should face disciplinary measures, following the possible dismissal

from the site.

It is important that this site specific CEMPr and OEMPr report be read in conjunction with the Avifauna and

Fauna Report for the proposed Mahikeng MTS & proposed 400kV Pluto-Mahikeng Powerline, compiled by
Pachnoda Consulting CC in April 2018.

2 RELEVANT LEGISLATION

The following pieces of legislation, policies and guidelines are applicable to this applicable to this CEMPr and

OEMPr:

South Africa is party to various agreements and conventions which are relevant to the conservation of avifauna
(BirdLife International, 2022), these include:

*  African-Eurasian Waterbird Agreement (AEWA) — Regional

* Convention on Biological Diversity (CBD), Nairobi, 1992 — Global

* Convention on the Conservation of Migratory Species of Wild Animals, (CMS), Bonn, 1979 — Global

* Convention on the International Trade in Endangered Species of Wild Flora and Fauna (CITES),
Washington DC, 1973 — Global

* Ramsar Convention on Wetlands of International Importance, Ramsar, 1971 — Global

*  Memorandum of Understanding on the Conservation of Migratory Birds of Prey in Africa and Eurasia

— Regional
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http://www.unep-aewa.org/
http://www.cbd.int/
http://www.cms.int/
http://www.cites.org/
http://www.cites.org/
http://www.ramsar.org/cda/en/ramsar-wwd12index/main/ramsar/1%5E25573_4000_0__

The following pieces of national legislation, provincial legislation and best practice guidelines (TABLE 2) are
applicable:

3

The National Environmental Management Act 107 of 1998 (NEMA) — National

The National Environmental Management: Biodiversity Act 10 of 2004 (NEMBA) and the Threatened
or Protected Species Regulations, February 2007 (TOPS Regulations) — National

The National Environmental Management: Protected Areas Act 57 of 2003 — National

The National Environmental Management Act 107 of 1998 (NEMA) Protocol for the Specialist
Assessment and Minimum Report Content Requirements for Environmental Impacts on Terrestrial
Animal and or Avifaunal Species — National

Species Environmental Assessment Guideline: Guidelines for the implementation of the Terrestrial
Flora (3c) & Terrestrial Fauna (3d) Species Protocols for environmental impact assessments in South
Africa — National

Standard for the Development and Expansion of Power Lines and Substations within Identified
Geographical Areas (Revision 2). Department of Forestry, Fisheries and the Environment (DFFE), 2022,
Pretoria, South Africa — National

The North West Biodiversity Management Act No.4 of 2016 & the North West Biodiversity
Management Amendment Bill of 2017 — Provincial

The Gauteng Biodiversity Conservation Plan, Version 3.3 - Provincial

Gauteng Department of Agriculture & Rural Development (GDARD) Requirements for Biodiversity

Assessments version 3 March 2014 - Provincial

STUDY METHODOLOGY

The avifaunal specialist has conducted this site specific CEMPr and OEMPr according to the following terms

of reference:

Review existing literature related to the project;

Perform a review of the Mahikeng MTS footprint and the Pluto—-Mahikeng 400kV Power Line route
alignment and each tower footprint by means of an avifaunal walk-through;

Identify avifaunal related impacts and their location; and

Provide recommendations for suitable mitigation measures, both during construction and operation
of the Mahikeng MTS and Pluto—Mahikeng 400kV Power Line, in particular the identification of raptor
nests within the existing power line infrastructure (if any) and the spans of power line that require the

installation of collision mitigation.
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This site specific CEMPr and OEMPr followed the following steps:

*

A review of available avifaunal literature and data sets pertaining to avifaunal interactions with the
Mahikeng MTS footprint and the Pluto-Mahikeng 400kV Power Line infrastructure to determine the
likelihood of these interactions occurring within and along the authorised substation footprint and
power line respectively;

Where possible, each tower position was inspected during the site walk-through conducted on 16-26
March 2026 and the surrounding representative habitat was photographed for reference purposes.
These observations were complemented by Geographic Information System (GIS) layers and Google
Earth Pro ©2026 imagery; and

Recommendations are made for the management and mitigation of impacts associated with both the
construction and operational phases of the Mahikeng MTS and the Pluto-Mahikeng 400kV Power Line

The following data sources and reports were used in varying levels of detail for this study:

Observations made the during the nine-day walk-through on 16-26 March 2026;

Google Earth Pro ©2026 satellite Imagery of the area, supplemented with observations made during
the walk-through;

Avifauna and Fauna Report for the proposed Mahikeng Main Transmission Substation & proposed
400kV Pluto-Mahikeng Powerline compiled by Pachnoda Consulting CC in April 2018;

Bird distribution data of the South African Bird Atlas 2 (SABAP 2) was obtained from the Animal Demography
Unit of the University of Cape Town on 24 April 2026, to identify species of conservation concern that may
occur within the authorised development area;

Vulture breeding, colony and restaurant location data, received from Vulpro April, 2026;

The power line - bird mortality incident database of the Eskom/Endangered Wildlife Trust Strategic
Partnership (1996 to 2007) was consulted to determine which of the species occurring in the authorised
development area are typically impacted upon by power lines, and the extent of the impact; and
KML. shapefiles detailing the Mahikeng MTS final footprint and the Pluto—Mahikeng 400kV Power Line

final route alignment and tower positions were obtained from Vhubvo on 16 March 2026.
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The final Mahikeng MTS footprint and the Pluto—-Mahikeng 400kV Power Line route alignment and tower
positions were obtained from Vhubvo on 16 March 2026. It is assumed that these positions are correct and

will not be changed prior to the construction of the Mahikeng MTS and the Pluto—Mahikeng 400kV Power Line.

Predictions in this study are based on experience of these and similar species in different parts of South Africa,
through the authors’ experience working in the avifaunal specialist field since 2006. However, bird behaviour

can't be reduced to formulas that will hold true under all circumstances.

4 SITE SPECIFIC IMPACT MITIGATION

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 (van Rooyen 2004). Electrocution risk is strongly influenced by the power line voltage
and design of the tower/pole structure and mainly affects larger, perching species that are capable of
spanning the spaces between energized components. Due to the large size of the clearances on most
overhead lines of above 132kV, electrocutions are generally ruled out as even the largest birds cannot
physically bridge the gap between dangerous components. It can be concluded that electrocutions on the

Pluto—-Mahikeng 400kV Power Line will not be possible through conventional mechanisms.

Electrocutions within the Mahikeng MTS are possible, but should not affect the more sensitive Red List species
as these species are unlikely to use the infrastructure within the substation yards for perching or roosting.
Since it is difficult to predict with any certainty where birds are likely to nest within the substation yards,
coupled with the costs associated with insulating the entire substation, electrocutions can be mitigated using

site-specific recommendations if they occur.

411 Site Specific Construction (CEMPr) Recommendations
*  No construction electrocution mitigatory requirements for the Pluto—-Mahikeng 400kV Power Line are

recommended.

412  Site Specific Operational (OEMPr) Recommendations
*  Eskom MTS Managers are requested to report all bird electrocutions encountered during routine
inspections of the Mahikeng MTS to the Eskom-Endangered Wildlife Trust Strategic Partnership, who
will provide additional site-specific mitigation recommendations if required.
*  Suitable insulation mitigation to be applied reactively according to industry standards &

specifications.
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*  Allinsulation mitigation (if installed) must be maintained for the duration of the operational lifespan

of the Mahikeng MTS.

Relevant to this power line development, collisions are likely to be linked to specific habitat types and/or
specific sets of circumstances. The rivers, drainage lines, waterbodies (pans and dams), grassland habitat ad
vulture roosts present themselves as potential collision scenarios within the authorised development area. A
significant portion of the authorised alignment is located adjacent to the Hera-Watershed 275kV and Pluto-
Watershed 275kV powerline. While the parallel routing of the authorised power line with existing infrastructure
is advantageous from a cumulative impact perspective and may partially mitigate collision risk through
increased overall visibility (APLIC 2012; Sundar & Choudhury 2005), it does not eliminate risk. Careful

consideration must be given to the differences in structural design and height of the conductors.

427  Site Specific Construction (CEMPr) Recommendations
* |t is recommended that Bird Flights Diverters (BFDs) be installed on the earth wires between the
towers detailed in the Pluto-Mahikeng 400kV Power Line Mitigation Matrix that accompanies this
report (APPENDIX 1).
*  Bird Flight Diverters (BFDs) must be installed ten metres apart, on the earth wires in an alternating
black and white/yellow pattern (APPENDIX 2). BFDs must be installed on the entire length of the earth
wire span to ensure maximum collision protection for the movement of vultures when roosting on

the towers. BFDs must be installed on the earth wires as soon as possible after stringing.

422  Site Specific Operational (OEMPr) Recommendations
* Eskom Line and Servitude Managers are requested to report all bird collisions encountered during
routine line patrols of the Pluto—Mahikeng 400kV Power Line to the Eskom-Endangered Wildlife Trust
Strategic Partnership, who will provide additional site-specific mitigation recommendations, if
required.
*  All Bird Flight Diverters must be maintained for the duration of the operational lifespan of the Pluto—

Mahikeng 400kV Power Line.

During the construction and maintenance of substations, power lines and access roads disturbance inevitably
takes place. These activities have an impact on birds breeding (in particular large raptors, that may be utilizing
the existing infrastructure or breeding in the immediate vicinity, which could result in temporary or permanent
displacement. No raptor nests were recorded during the walk-down survey. This absence is likely attributable
to the relatively high levels of existing disturbance associated with surrounding agricultural, industrial, urban,

and peri-urban land uses within the immediate vicinity of the authorised power line route, which may reduce
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habitat suitability for nesting raptors. However, the alignment traverses, or occurs in close proximity to,
designated nature reserves, and the potential for nesting cannot be discounted, particularly where localised
habitat features remain suitable. Importantly, a significant colony of White-backed Vulture occurs
approximately 40km west and south-west of the authorised alignment near Mareetsane. This colony persists
within a landscape dominated by intensive agriculture, demonstrating that, despite prevailing disturbances,

suitable conditions can still support breeding raptors.

Two sizeable Sociable Weaver Philetairus socius nests were recorded within 250 m of Tower 13. Although this
species is not formally protected, its communal nesting structures are long-lived and ecologically significant.
The species is resilient and generally tolerant of some environmental disturbance; however, care should still be
taken in the vicinity of these nests to avoid unnecessary disturbance, particularly during periods of breeding

activity.

431 Site Specific Construction (CEMPr) Recommendations

*  Should a raptor nest be identified within or in close proximity to the alignment after the walk-down
phase (i.e. established prior to or during construction), all construction activities in the immediate
vicinity must be temporarily halted. The Environmental Control Officer (ECO) must appoint a suitably
qualified avifaunal specialist to assess the nest and provide site-specific management
recommendations, including appropriate buffer distances and activity restrictions. Implementation of
these measures may necessitate a delay or rescheduling of construction activities to avoid disturbance,
particularly where the nest is active.

*  Minimise disturbance in the vicinity of known nesting structures (i.e. Sociable Weaver nests) to prevent
displacement; construction-related activities (including access, vehicle movement, and noise) near
these sites should be avoided or restricted, particularly during the breeding period, even where no

direct vegetation removal is proposed.

432  Site Specific Operational (OEMPr) Recommendations

*  Should raptor nests be identified during the operational phase, Eskom Line and Servitude Managers
must report these to the Environmental Manager, who will in turn notify the Eskom-Endangered Wildlife
Trust Strategic Partnership for site-specific guidance. Recommendations provided must be
implemented, including the delineation of appropriate buffer distances and the
postponement/rescheduling of maintenance activities, where required, to prevent disturbance-related
nest abandonment or breeding failure.

* |t is recommended that all operational/maintenance activities be carried out according to generally

accepted environmental best practices.
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During the construction phase and maintenance of power lines and substations, some habitat transformation
and disturbance inevitably take place. This happens with the construction of access roads, the clearing of
servitudes and the levelling of substation yards. These activities have an impact on birds breeding, foraging
and roosting in or in close proximity of the servitude through transformation of habitat, which could result in
temporary or permanent displacement. Unfortunately, very little mitigation can be applied to reduce the
significance of this impact as the total permanent transformation of the natural habitat within the construction
footprint of the Mahikeng MTS infrastructure is unavoidable. In the case of the Pluto—-Mahikeng 400kV Power
Line, the direct habitat transformation is limited to the tower footprints and the narrow access road/track under
the power line. The habitat in the study area is highly uniform from a bird impact perspective. The loss of
habitat due to direct habitat transformation associated with the construction of the authorised 400kV power

line is likely to be fairly minimal.

441 Site Specific Construction (CEMPr) Recommendations

*  Avoid removal of sensitive vegetation types. The recommendations of the botanical CEMPr must be
strictly implemented, especially as far as limitation of the construction footprint and rehabilitation of
disturbed areas is concerned.

*  Construction activity should be restricted to the immediate footprint of the Mahikeng MTS and the
Pluto—Mahikeng 400kV Power Line infrastructure. This is especially relevant to vegetation clearing
undertaken to facilitate access during construction, which should be carefully managed to prevent
inadvertent disturbance or loss of nesting habitat.

*  All construction activities should be strictly managed according to generally accepted environmental
best practice standards, so as to avoid any unnecessary impact on the receiving environment.

*  All temporary disturbed areas should be rehabilitated according to the site's rehabilitation plan,
following construction.

* Maximum use should be made of existing access roads and the construction of new roads should be

kept to a minimum.

442  Site Specific Operational (OEMPr) Recommendations
* Mitigation requirements detailed in the site specific botanical OEMPr report must be strictly
implemented to ensure minimal habitat impact.
*  Existing roads must be used as far as possible for access during the operational lifespan of the project.
*  All operational activities should be strictly managed according to generally accepted environmental

best practice standards, so as to avoid any unnecessary impact on the receiving environment.
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Both bird streamers and bird pollution related faulting occur as a result of birds perching on towers, often
directly above live conductors. Tower design plays an important role with respect to bird streamer related
faults. Vertically configured designs experience fewer faults compared to horizontally configured designs. The
Pluto—Mahikeng 400kV Power Line will be constructed using the 520B structure type (Guyed-V Suspension
Tower) and 517 and 518 (Self-Supporting Strain and Suspension Towers). As a result, streamer and faecal

pollution induced faulting is possible and the following recommendations are made:

4571  Site Specific Operational (CEMPr) Recommendations
* The installation of bird guards, in accordance with the Eskom Transmission Bird Perch Guidelines
Unique Identifier 41-332 (APPENDIX 3), above the insulator strings of the Self-Supporting Strain and
Suspension Towers as well as the intermediate Guyed-V Suspension Towers as detailed in the

mitigation matrix (APPENDIX 1), is highly recommended.

452  Site Specific Operational (OEMPr) Recommendations
* All bird guards should be maintained for the duration of the operational lifespan of the Pluto-
Mahikeng 400kV Power Line.
* Eskom Line and Servitude Managers are requested to report all bird related faulting on the Pluto-
Mahikeng 400kV Power Line infrastructure to the Eskom-Endangered Wildlife Trust Strategic

Partnership, who will provide site-specific mitigation recommendations if required.

While the additional nesting substrate offered by the power line and substation infrastructure could be viewed
as a positive impact for the resident avifauna, nest material may pose a significant risk to the structural integrity
of the towers through added weight (i.e. Sociable Weaver nests), and an increased fire risk due to the fuel load
of nests. In addition, nest material can cause faulting as it intrudes into the air gap causing equipment damage
and loss of supply, particularly as far as crows are concerned, as they often use wires as part of their nest
material. The Guyed-V and Self-Supporting towers have proven a very suitable nesting structure. As this is a

positive impact on the avifaunal species in the area, no construction mitigation is recommended.

4.6.1  Site Specific Operational (CEMPr) Recommendations
* No construction mitigatory requirements for Mahikeng MTS and the Pluto—Mahikeng 400kV Power

Line infrastructure is recommended.
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462  Site Specific Operational (OEMPr) Recommendations
*  While it is not illegal to remove an unoccupied nest that is posing a quality of supply risk, the removal
of nests that contain eggs, chicks or adult birds will require a permit to do so. Eskom are requested
to notify the Eskom-Endangered Wildlife Trust Strategic Partnership in these instances to arrange for

the translocation or removal of the nest.

5 RESPONSIBILITIES

The overall responsibility lies with the appointed Environmental Control Officer (ECO) and various NTCSA
representatives, including but not limited to, the Environmental Manager, Mahikeng MTS Manager and Lines
and Servitude Manager to ensure that the construction and operation mitigation recommendations contained

within this report and its appendices adhered to and all mitigation devices are installed correctly.

6 PENALTIES

The specialist insists on strict adherence to recommendations and specifications provided in this report and

its appendices.

7 MITIGATION SUMMARY

- Protection of avifauna through the mitigation of direct mortality and displacement impacts
Objective: caused by the construction and operation of the Mahikeng MTS and the Pluto-Mahikeng
400kV Power Line infrastructure

Project
component/s Mahikeng MTS 400kV & Pluto-Mahikeng 400kV Power Line

* Mortality of local populations of Red List and non-Red List avifauna as a result of
collisions with the Pluto-Mahikeng 400kV Power Line spans.

Potential Impact * Mortality as a result of electrocution within the substation.

* Permanent displacement of Red List avifaunal species from the development area as a
result of habitat loss and disturbance.

* Unmitigated construction and operation activities associated with the Mahikeng MTS
Activity/risk source and the Pluto-Mahikeng 400kV Power Line infrastructure within the proposed
development area that supports priority (Red List and non-Red List substation and
power line susceptible) avian populations.
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* Minimise avian mortality as a result of collisions with the Pluto-Mahikeng 400kV Power
Line spans.

Mitigation: * Minimise avian mortality as a result of electrocutions within the substation.

Target/Objective * Minimise natural habitat loss or transformation during construction of the Mahikeng
MTS and the Pluto-Mahikeng 400kV Power Line.

* Minimise the number of electrical faults within the Mahikeng MTS and the Pluto-
Mahikeng 400kV Power Line caused by avifauna.

* Sustainable levels of avian mortalities are reported on a monthly basis and the necessary

P e mitigation measures are implemented.

* No undue destruction or alteration of natural habitat.

* No bird related faulting within the Mahikeng MTS and the Pluto-Mahikeng 400kV Power
Line once in operation.

Indicator

* Environmental Control Officer to ensure that construction activities are confined to the
site footprint to avoid any additional impacts on bird species residing in the broader
area.

Monitoring * Eskom Environmental Manager and/or line servitude staff to conduct standard line

patrols of the Mahikeng MTS and the Pluto-Mahikeng 400kV Power Line to record the

number of mortalities, nesting activity and faecal matter fouling and determine the
effectiveness of the mitigation actions taken.

April 2026 MAHIKENG MAIN TRANSMISSION SUBSTATION & PLUTO-MAHIKENG 17
400KV POWER LINE



CONSTRUCTION PHASE (CEMPr)

Pole/Tower - : Impact Timeframe &
No. Impact Feature Mitigation Recommendation significance RESEonEibilles
(post mitigation)
) . TIMEFRAME
Presence of Given voltage size, no N/A
Bird mortality raptor species construction mitigatory
All Towers due toi within the requ-|rements for the PIth— Low RESPONSIBILITIES
electrocution development Mahikeng 400kV Power Line are N/A
area recommended
It is recommended that Bird
Flights Diverters be installed on
both earth wire between the
towers detailed in the Pluto-
Mahikeng 400kV Power Line
Mitigation .Matrz.x that TIMEFRAME
accompanies this report From the
(APPENDIX 1).
commencement of
Rivers construction

Bird flight diverters must be
Minimum ) installed on the full span
. Flood Plains ’
Marking Pans length on the earthwires, at
Requirements Bird mortalit Dams 10m intervals, using
y alternating light and dark Low-Medium

due to collision Grassland ;
colours, to provide contrast
Vulture Roosts

(inclusive of all
project
components)

to the completion
of construction.

Drainage Lines

See Mitigation

Matrix against both dark and light
Collision 9 o9 RESPONSIBILITIES
(APPENDIX 1) o backgrounds respectively.
Mortalities 7 Contractor, Eskom
Refer to Eskom Transmission A
. . . Construction
Bird Collision Prevention
o . Manager and
Guideline (Eskom Unique Environmental
Identifier 41-335) (APPENDIX X
’) Control Officer
These devices must be
installed as soon as the
conductors and earthwires
are strung.
Should a Red List species nest
i a ned List spea TIMEFRAME
be identified within or in close
. A . From the
proximity to the alignment (i.e.
) ; commencement of
nest established prior to or )
. A construction
All Towers during construction), all . .
) IR (inclusive of all
. construction activities in the .
) Active and ) : L project
*Tower 13* Displacement seasonall immediate vicinity must be components)
Sociable due to L y temporarily halted. ECO must Low P )
. inactive nests . ) o to the completion
Weaver disturbance. appoint a suitably qualified :
. L of construction.
nests avifaunal specialist to assess the
nest and provide site-specific
P pecili RESPONSIBILITIES
management recommendations,
. - A Contractor, Eskom
including appropriate buffer )
. . Construction
distances and activity
. ) Manager and
restrictions. Implementation of
April 2026 MAHIKENG MAIN TRANSMISSION SUBSTATION & PLUTO-MAHIKENG 18

400KV POWER LINE



CONSTRUCTION PHASE (CEMPr)

Pole/Tower
No.

Impact

Feature

Mitigation Recommendation

these measures may necessitate
a delay or rescheduling of
construction activities to avoid
disturbance, particularly where
the nest is active.

Minimise disturbance in the
vicinity of known nesting
structures (i.e. Sociable Weaver
nests) to prevent displacement;
construction-related activities
(including access, vehicle
movement, and noise) near
these sites should be avoided or
restricted, particularly during the
breeding period, even where no
direct vegetation removal is
proposed.

Impact

significance
(post mitigation)

Timeframe &
Responsibilities

Environmental
Control Officer
Avifaunal specialist

Avoid removal of sensitive
vegetation types. The
recommendations of the
botanical study must be strictly
implemented, especially as far
as limitation of the construction
footprint and rehabilitation of
disturbed areas is concerned.
Construction activity should be
restricted to the immediate
footprint of the infrastructure.

TIMEFRAME

From the
commencement of
construction

Mahik ) .
aMngng The Pluto- All construction activities should (w;;l:zltve of all
Mahikeng 400kV | be strictly managed according proj
. . components)
All Pluto- Displacement Power Line to generally accepted )
. . . } f . to the completion
Mahikeng due to habitat alignment is environmental best practice Low :
) . . B of construction.
400kV Power transformation situated in standards, so as to avoid any RESPONSIBILITIES
Line Towers sensitive avian unnecessary impact on the
. - . Contractor, Eskom
Spans habitats receiving environment. .
Construction
All temporary disturbed areas Mar}ager and
I Environmental
should be rehabilitated ]
. o Control Officer
according to the site's
rehabilitation plan, following
construction.
Maximum use should be made
of existing access roads and the
construction of new roads
should be kept to a minimum.
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CONSTRUCTION PHASE (CEMPr)

Pole/Tower

Feat
No. eature

Impact

Nesting,
streamers and

Impact on the fecal pollution,

Mitigation Recommendation

The installation of bird guards
above the insulator strings of
the supporting strain and
suspension and Guyed-V
suspension structures is highly
recommended in accordance
with the Eskom Transmission
Bird Perch Guidelines Unique
Identifier 41-332 (APPENDIX 3).
[t is also recommended that
bird guards be fitted to the
earth peaks of these structures
to prevent roosting on these
areas of the towers, thereby
reducing the collision risk
further.

Impact
significance
(post mitigation)

Low

Timeframe &
Responsibilities

TIMEFRAME

From the
commencement of
construction
(inclusive of all
project
components)

to the completion
of construction.

RESPONSIBILITIES
Contractor, Eskom
Construction
Manager and
Environmental
Control Officer

All Towers quality of the could result in a
electrical supply | poorer quality of
electrical supply
to the end user
April 2026
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OPERATIONAL PHASE (OEMPr)

Pole/Tower
No.

Impact

Feature

Mitigation Recommendation

Impact
significance
(post
mitigation)

Timeframe &
Responsibilities

Eskom MTS Managers are
requested to report all bird
ele§trocutigns ('encoun.tered TIMEFRAME
during rgutlne inspections of For the duration of
the Mahikeng MTS to Fhei the operational life-
Eskom—Endar?gered Wl|d'|lfe span of the
Trust SFrateg@ Paﬂn§r§h|p, Mahikeng MTS
who will provide additional
site-specific m.itiga’Fion . RESPONSIBILITIES
— Bird mortalty Potential recommendations if required. Eskqm
i 9 due to presence of Suitable insulation Low Environmental
electrocution perching and/or | iyigation to be applied Manager,
roosting species reactively according to Substation
industry standards & Marﬂager,
specifications. Enwronmerﬁal
Control Officer &
All insulation mitigation (if Eskom—Endangered
installed) must be W|Id||fe. Trust
maintained for the duration Strategic .
of the operational lifespan Partnership.
of the Mahikeng MTS
Eskom Line and Servitude
Managers are requested to TIMEFRAME
report all bird collisions For the duration of
encountered during routine the operational life-
Presence of line patrols of the Pluto- span of the
suitable habitat Mahikeng 400kV Power Line Pluto-Mahikeng
(rivers, to the Eskom-Endangered 400kV Power Line
Pluto- waterlbojies, Wildlife Trust Strategic RESPONSIBILITIES
Mahikeng Bird mortality \?(zasest:tr;on Partnership, who will provide Low e
400KV Power | due to collision 9 : additional site-specific .
) roost mitigation recommendations Environmental
Line spans locations) if required. Manager, Line &
within close Servitude Manager,
proximity to All Bird Flight Diverters (if Environmental
the power line installed) must be Control Officer &
maintained for the duration Eskom-Endangered
of the operational lifespan of WiIdIife. Trust
the Pluto-Mahikeng 400kV Strategic
Power Line Partnership.
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OPERATIONAL PHASE (OEMPr)

Pole/Tower
No.

Impact

Displacement

Feature

Presence of

Mitigation Recommendation

Should raptor nests be
identified during the
operational phase, Eskom Line
and Servitude Managers must
report these to the
Environmental Manager, who
will in turn notify the Eskom-
Endangered Wildlife Trust
Strategic Partnership for site-
specific guidance.
Recommendations provided
must be implemented,
including the delineation of

Impact
significance
(post
mitigation)

Timeframe &
Responsibilities

TIMEFRAME

For the duration of
the operational
life-span of the
Pluto-Mahikeng
400kV Power Line

All Towers due to active Red List appropriate buffer distances Low RESPONSIBILITIES
disturbance. raptor nests and the rescheduling of Eskgm
maintenance activities, where Enwronmer?tal
required, to prevent Man.ager, Line &
disturbance-related nest Servitude
abandonment or breeding Marﬁager, and
failure. Environmental
Control Officer
It is recommended that all
operational/maintenance
activities be carried out
according to generally
accepted environmental best
practices.
TIMEFRAME
It is recommended that all For the duration of
operational/maintenance the operational
activities be carried out life-span of the
Presence of according to generally Mahikeng MTS and
Displacement suitable habitat accepted environmental best Pluto-Mahikeng
X (rivers, practices. 400kV Power Line
All ;0‘;":!5 & due to habl.tat waterbodies) Low
P transformation [ \yithin close Mitigation requirements RESPONSIBILITIES
proximity to the detailed in the site specific Eskom
power line. Botanical OEMPr report must Environmental
be implemented to ensure Manager, Line &
minimal impact in potential Servitude Manager
sensitive areas. and Environmental
Control Officer
Eskom Line & Servitude TIMEFRAME
Presence of .
. ) Managers are requested to For the duration of
Quality of Supply | raptor species ) ) .
S report all bird related the operational life-
All Towers Ir?ptact asa rzsult within ths faulting on the Pluto- Low span of the Pluto-
foaescz:TZ?ITur:ion Z;‘\’/ng:ment Mahikeng 400kV Power Line Mahikeng 400kV
area to the Eskom-Endangered Power Line
Wildlife Trust Strategic
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OPERATIONAL PHASE (OEMPr)

Pole/Tower

No.

Impact

Feature

Mitigation Recommendation

Partnership, who will
provide additional site-
specific mitigation
recommendations if
required.

Impact
significance
(post
mitigation)

Timeframe &
Responsibilities

RESPONSIBILITIES
Eskom
Environmental
Manager, Line &
Servitude Manager,
Environmental
Control Officer &
Eskom-Endangered
Wildlife Trust
Strategic
Partnership.

Mahikeng
MTS

All Towers

Nesting and
Roosting

Presence of a
high density of
raptors and
corvids within
the proposed
development
area

While it is not illegal to
remove an unoccupied nest
that is posing a quality of
supply risk, the removal of
nests that contain eggs,
chicks or adult birds will
require a permit to do so.

Eskom are requested to
notify the Eskom-
Endangered Wildlife Trust
Strategic Partnership in
these instances to arrange
for the translocation or
removal of the nest.

Low

TIMEFRAME

For the duration of
the operational life-
span of the
Mahikeng MTS and
Pluto-Mahikeng
400kV Power Line

RESPONSIBILITIES
Eskom
Environmental
Manager, Line &
Servitude Manager,
Environmental
Control Officer &
Eskom-Endangered
Wildlife Trust
Strategic
Partnership.

8 CONCLUSIONS

This CEMPr and OEMPr report provides site-specific recommendations for the mitigation of avian impacts,

following the final walk-through survey conducted on 16-26 March 2026. The information contained within

this report must be incorporated into the project EMPr, to ensure that the construction and operation of the

Mahikeng MTS and the Pluto—Mahikeng 400kV Power Line are conducted in a manner that acknowledges the

identified impacts and guarantees commitment to the mitigation strategies detailed in this report.
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APPENDIX 1: PLUTO-MAHIKENG 400KV POWER LINE MITIGATION MATRIX



TOWER POSITION LATITUDE LONGITUDE DESCRIPTION PERIOD RANKING AVIFAUNAL AVIFAUNAL AVIFAUNAL
MITIGATION 1 MITIGATION 2 MITIGATION 3
Collision (BFDs)
Gantry, 400kV, 20m 25°41'12.67" S 025° 33' 52.53" E
1, 517F , 20m 25°41'10.91" S 025° 33' 53.16" E
2, 517F , 20m 25°41'2.37" S 025° 33'56.2" E
3,518H, 22m 25°40'53.9" S 025° 33' 50.86" E
4, 517E , 19,5m 25° 40'45.02" S 025° 33'45.26" E
5, 517F , 23m 25°40'34.5" S 025° 33'45.03" E |Pan & Borrow Pit Construction High Start marking with BFDs Bird Guards
6, 520B , 25,5m 25°40'26.37" S 025° 33'54.74" E |Pan & Borrow Pit Construction High Mark with BFDs Bird Guards
7, 520B , 28,5m 25°40'18.5" S 025° 34'4.15" E Pan & Borrow Pit Construction High End marking with BFDs Bird Guards
8, 520B , 30m 25°40'8.21" S 025° 34' 16.45" E
9, 520B , 33m 25° 39'58.21" S 025° 34'28.4"E
10, 517E , 31m 25° 39'49.01" S 025° 34' 394" E
11, 520B , 25,5m 25° 39'38.92" S 025° 34'51.45"E |Pan Construction High Start marking with BFDs Bird Guards
12, 520B , 27m 25° 39'29.91" S 025° 35'2.21"E Pan Construction High End marking with BFDs Bird Guards
Active Sociable Weaver Nests (Large) Avoid disturbance
13, 520B , 27m 25°39'20.4" S 025° 35'13.57"E when accessing
the alignment
14, 520B , 27m 25°39'11.48" S 025° 35'24.22" E
15, 520B , 33m 25°39'1.28" S 025° 35' 36.42" E
16, 520B , 30m 25° 38'50.47" S 025° 35'49.32" E
17, 520B , 28,5m 25° 38'40.06" S 025° 36'1.75" E
18, 520B , 33m 25° 38'29.27" S 025° 36' 14.64" E
19, 520B , 25,5m 25° 38'19.12" S 025° 36' 26.76" E
20, 520B , 24m 25°38'10.37" S 025° 36' 37.21"E
21, 520B , 25,5m 25°38'1.47" S 025° 36'47.82" E
22, 520B , 25,5m 25° 37'52.39" S 025° 36' 58.67" E
23, 517E , 22m 25° 37'44.45" S 025° 37'8.15" E
24, 520B , 27m 25° 37'41.48" S 025° 37'21.5"E
25, 520B , 27m 25° 37' 38.22" S 025° 37' 36.2" E
26, 520B , 25,5m 25°37'35.03" S 025° 37' 50.53" E
27, 520B , 27m 25° 37' 32.09" S 025° 38' 3.74" E
28, 520B , 30m 25° 37' 28.55" S 025° 38' 19.68" E
29, 517E , 20m 25° 37' 25.92" S 025° 38'31.5"E
30, 520B , 30m 25° 37'29.01" S 025° 38'45.39" E
31, 520B, 31,5m 25°37'32.7" S 025° 39'1.97"E
32, 520B , 30m 25° 37' 36.32" S 025° 39'18.28" E
33, 520B, 33m 25° 37'40.18" S 025° 39' 35.68" E
34, 520B, 27m 25° 37' 43.56" S 025° 39'50.87" E
35, 520B , 25,5m 25° 37'46.88" S 025°40'5.85"E [Pans Construction |High Start marking with BFDs Bird Guards
36, 520B , 27m 25° 37'50.14" S 025° 40' 20.51" E [Pans Construction |High Mark with BFDs Bird Guards
37,520B, 31,5m 25°37'53.81" S 025° 40' 37.05" E [Pans Construction |High Mark with BFDs Bird Guards
38, 520B , 28,5m 25° 37'57.31" S 025° 40'52.82" E [Pans Construction |High Mark with BFDs Bird Guards
39, 520B , 30m 25°38'0.87" S 025°41'8.85"E [Pans Construction |High Mark with BFDs Bird Guards
40, 520B , 31,5m 25° 38'4.59" S 025°41'25.6"E [Pans Construction |High Mark with BFDs Bird Guards
41, 520B , 31,5m 25°38'8.31" S 025° 41'42.38" E |[Pans Construction |High Mark with BFDs Bird Guards
42, 520B , 30m 25°38'12.02" S 025° 41'59.12" E |Pans Construction |High End marking with BFDs Bird Guards
43, 520B, 31,5m 25°38'15.75" S 025° 42" 15.93" E
44, 520B , 33m 25°38'19.51" S 025° 42'32.9" E
45, 520B , 31,5m 25° 38'23.24" S 025° 42'49.74" E
46, 520B , 33m 25° 38' 26.98" S 025° 43'6.61" E
47, 517F , 20m 25°38'30.12" S 025° 43'20.74" E
48, 520B , 28,5m 25° 38'40.75" S 025°43'27.13"E
49, 520B , 28,5m 25° 38'53.32" S 025° 43'34.68" E [Pan Construction |High Start marking with BFDs Bird Guards
50, 520B , 28,5m 25°39'6.28" S 025° 43'42.46" E |Pan Construction |High End marking with BFDs Bird Guards
51, 520B , 27m 25°39'18.0" S 025° 43'49.5" E
52, 520B , 27m 25°39'30.4" S 025° 43' 56.94" E
53, 520B , 31,5m 25° 39'43.58" S 025° 44' 4.86" E
54, 520B , 31,5m 25°39'57.42" S 025° 44'13.18" E
55, 520B , 30m 25°40'11.03" S 025° 44' 21.36" E |Pans, Borrow Pit & Irrigated Cultivation Construction [High Start marking with BFDs Bird Guards
56, 520B , 28,5m 25° 40'23.99" S 025° 44' 29.14" E |Pans, Borrow Pit & Irrigated Cultivation Construction [High Mark with BFDs Bird Guards
57, 520B , 28,5m 25°40'37.02" S 025° 44' 36.97" E |Pans, Borrow Pit & Irrigated Cultivation Construction [High Mark with BFDs Bird Guards
58, 520B , 27m 25° 40'49.52" S 025° 44' 44.48" E |Pans, Borrow Pit & Irrigated Cultivation Construction [High Mark with BFDs Bird Guards
59, 520B , 24m 25°41'1.21" S 025° 44' 51.51" E |Pans, Borrow Pit & Irrigated Cultivation Construction [High Mark with BFDs Bird Guards
60, 517E , 18m 25°41'9.6" S 025° 44' 56.55" E |lrrigated Cultivation Construction [High Mark with BFDs Bird Guards
61, 520B , 25,5m 25°41'21.19" S 025° 44' 56.52" E |lrrigated Cultivation Construction [High Mark with BFDs Bird Guards
62, 520B , 27m 25°41'35.02" S 025° 44' 56.48" E |lrrigated Cultivation Construction [High Mark with BFDs Bird Guards
63, 520B , 31,5m 25°41'50.04" S 025° 44' 56.44" E |lrrigated Cultivation Construction [High Mark with BFDs Bird Guards
64, 520B , 27m 25°42'5.38" S 025° 44'56.4" E  |lrrigated Cultivation Construction [High End marking with BFDs Bird Guards
65, 520B , 28,5m 25°42'19.98" S 025° 44' 56.36" E
66, 520B , 31,5m 25° 42'35.28" S 025° 44' 56.31" E
67, 520B , 33m 25°42'50.91" S 025° 44' 56.27" E
68, 520B , 27m 25°43'417" S 025° 44' 56.23" E
69, 520B , 27m 25°43'16.38" S 025° 44'56.2"E |Wetland & Open Grassland (fallow) Construction |High Start marking with BFDs Bird Guards
70, 520B , 31,5m 25°43' 31.62" S 025° 44' 56.16" E |Wetland & Open Grassland (fallow) Construction |High Mark with BFDs Bird Guards
71, 520B , 30m 25° 43'47.54" S 025° 44'56.11" E |Wetland & Open Grassland (fallow) Construction |High Mark with BFDs Bird Guards
72,520B , 33m 25°44'3.2" S 025° 44' 56.07" E |Wetland & Open Grassland (fallow) Construction |High Mark with BFDs Bird Guards
73, 517E , 18,5m 25°44'15.73" S 025° 44' 56.03" E Construction [High Mark with BFDs Bird Guards
74, 520B , 33m 25° 44'28.18" S 025° 44'54.23" E [Wetland Construction [High Mark with BFDs Bird Guards
75, 520B , 30m 25° 44'43.77" S 025° 44'51.97"E [Wetland Construction [High Mark with BFDs Bird Guards
76, 520B , 27m 25° 44' 56.66" S 025°44'50.1"E [Wetland Construction [High Mark with BFDs Bird Guards
77,520B , 28,5m 25°45'10.8" S 025° 44' 48.05" E |Wetland Construction [High Mark with BFDs Bird Guards
78, 520B , 31,5m 25° 45'26.43" S 025° 44'45.78" E [Wetland Construction [High Mark with BFDs Bird Guards
79, 520B , 31,5m 25°45'42.51" S 025° 44'43.45" E [Wetland Construction [High Mark with BFDs Bird Guards
80, 520B , 30m 25° 45'57.49" S 025° 44'41.28" E [Wetland Construction [High Mark with BFDs Bird Guards
81, 520B , 30m 25° 46' 12.56" S 025° 44' 39.09" E [Wetland Construction [High End marking with BFDs Bird Guards
82, 520B , 30m 25° 46'27.99" S 025° 44' 36.86" E
83, 520B , 33m 25° 46'43.91" S 025° 44' 34.55" E
84, 520B , 33m 25° 46'59.23" S 025° 44' 32.33" E

85, 520B , 31,5m

25°47'15.0" S

025° 44' 30.04" E

86, 520B , 31,5m

25° 47' 30.82" S

025° 44' 27.74" E

87, 520B , 31,5m

25° 47' 46.38" S

025° 44' 25.49" E

88, 517F , 18m 25° 47' 58.28" S 025° 44' 23.76" E
89, 520B , 22,5m 25° 48'5.92" S 025° 44' 31.05" E
90, 520B , 30m 25°48'16.37" S 025° 44' 41.03" E

91, 520B , 28,5m

25° 48' 27.26" S

025° 44' 51.43" E

92, 520B , 28,5m

25° 48' 38.04" S

025° 45'1.73" E

93, 520B , 31,5m

25° 48' 49.85" S

025° 45' 13.0" E

94, 520B , 27m

25°49'0.82" S

025° 45' 23.49" E

95, 520B , 27m

25°49'11.36" S

025° 45' 33.55" E




TOWER POSITION LATITUDE LONGITUDE DESCRIPTION PERIOD RANKING AVIFAUNAL AVIFAUNAL AVIFAUNAL
MITIGATION 1 MITIGATION 2 MITIGATION 3

Collision (BFDs)

96, 520B , 30m 25° 49' 22.56" S 025° 45' 44.25" E

97, 520B , 30m 25°49'33.74" S 025° 45'54.94" E |[Wetland Construction [High Start marking with BFDs Bird Guards

98, 520B , 30m 25° 49'45.46" S 025°46'6.14"E [Wetland Construction [High Mark with BFDs Bird Guards

99, 517E , 30m 25° 49'56.94" S 025°46'17.1"E  [Wetland Construction [High End marking with BFDs Bird Guards

100, 520B , 30m 25°50' 8.52" S 025° 46' 28.17" E

101, 520B , 33m 25° 50' 20.38" S 025° 46' 39.5" E

102, 520B , 31,5m 25°50'32.46" S 025° 46' 51.04" E

103, 520B , 28,5m 25°50'43.77" S 025° 47'1.86" E  [Molopo River Crossing Construction |High Start marking with BFDs Bird Guards

104, 518D, 18m 25°50'51.93" S 025° 47'9.66" E  [Molopo River Crossing Construction |High Mark with BFDs Bird Guards

105, 520B , 27m 25°51'4.15" S 025° 47'3.71"E  [Molopo River Crossing Construction |High Mark with BFDs Bird Guards

106, 520B , 30m 25°51'"16.13" S 025° 46' 57.87" E |[Molopo River Crossing Construction |High Mark with BFDs Bird Guards

107, 520B , 30m 25°51'29.16" S 025° 46' 51.53" E |[Mafikeng Game Reserve - Vultures Construction |High Mark with BFDs Bird Guards

108, 520B , 31,5m 25° 51'43.66" S 025° 46' 44.46" E |[Mafikeng Game Reserve - Vultures Construction |High Mark with BFDs Bird Guards

109, 520B , 27m 25°51'57.41" S 025° 46' 37.76" E |[Mafikeng Game Reserve - Vultures Construction |High Mark with BFDs Bird Guards

110, 520B , 25,5m 25°52'10.32" S 025° 46' 31.47" E |[Mafikeng Game Reserve - Vultures Construction |High Mark with BFDs Bird Guards

111, 520B , 25,5m 25°52'22.57" S 025° 46' 25.5" E  [Mafikeng Game Reserve - Vultures Construction |High Mark with BFDs Bird Guards

112, 520B , 28,5m 25°52'35.69" S 025° 46'19.1"E  [Mafikeng Game Reserve - Vultures Construction |High Mark with BFDs Bird Guards

113, 520B , 31,5m 25°52'49.35" S 025° 46' 12.44" E |[Mafikeng Game Reserve - Vultures Construction |High Mark with BFDs Bird Guards

114, 517E , 18m 25°53'1.3"S 025° 46'6.62" E  [Mafikeng Game Reserve - Vultures Construction |High Mark with BFDs Bird Guards

115, 520B , 24m 25°53'7.54" S 025° 45' 56.75" E |Mafikeng Game Reserve - Vultures Construction |High Mark with BFDs Bird Guards

116, 520B , 27m 25°53'15.04" S 025° 45' 44.86" E |[Mafikeng Game Reserve - Vultures Construction |High Mark with BFDs Bird Guards

117, 520B , 27m 25°53'22.37" S 025° 45' 33.25" E |Mafikeng Game Reserve - Vultures Construction |High Mark with BFDs Bird Guards

118, 517F , 30m 25°53'28.14" S 025° 45' 24.12" E |Vulture Presence Construction |High Mark with BFDs Bird Guards

119, 520B , 22,5m 25° 53' 38.66" S 025° 45' 24.56" E |Vulture Presence Construction |High Mark with BFDs Bird Guards

120, 520B , 22,5m 25° 53'49.56" S 025° 45' 25.01" E [Vulture Presence Construction |High Mark with BFDs Bird Guards

121, 517F , 27m 25°54'0.59" S 025° 45' 25.47" E |Vulture Presence Construction |High End marking with BFDs Bird Guards

122, 520B , 28,5m 25°54'8.36" S 025° 45' 35.07" E

123, 520B , 23m 25°54'17.18" S 025° 45' 45.98" E

124, 520B , 23m 25°54'25.01" S 025° 45' 55.66" E

125, 517F , 18m 25°54'31.91" S 025° 46'4.19" E

126, 520B , 31,5m 25° 54' 44 39" S 025° 46' 5.35" E

127, 520B , 31,5m 25°54'59.72" S 025° 46'6.77" E

128, 520B , 27m 25°55'14.61" S 025° 46' 8.16" E

129, 520B , 24m 25°55'27.75" S 025° 46' 9.38" E

130, 520B , 24m 25°55'40.3" S 025° 46' 10.55" E

131, 520B , 27m 25° 55' 53.59" S 025° 46' 11.79" E

132, 520B , 28,5m 25°56'7.4" S 025° 46' 13.07" E

133, 520B , 25,5m 25°56'20.18" S 025° 46' 14.26" E

134, 517E , 22,5m 25°56'31.49" S 025° 46' 15.31" E

135, 520B , 31,5m 25° 56'44.7" S 025° 46' 12.17" E |Drainage Line Construction |High Start marking with BFDs Bird Guards

136, 520B , 31,5m 25°57'0.46" S 025° 46'8.41" E  |Drainage Line Construction |High Mark with BFDs Bird Guards

137, 520B , 30m 25°57'15.6" S 025° 46'4.81" E  |Drainage Line Construction |High Mark with BFDs Bird Guards

138, 520B , 30m 25° 57' 30.77" S 025° 46'1.2" E Drainage Line Construction |High End marking with BFDs Bird Guards

139, 520B , 27m 25°57'44.22" S 025° 45' 58.0" E

140, 520B , 27m 25° 57' 56.82" S 025° 45' 54.99" E

141, 520B , 30m 25°58'11.18" S 025° 45' 51.58" E

142, 520B , 33m 25° 58' 26.88" S 025° 45' 47.84" E

143, 520B , 25,5m 25° 58'41.55" S 025° 45' 44.34" E

144, 520B , 24m 25°58'54.03" S 025° 45'41.37" E

145, 520B , 25,5m 25°59'6.86" S 025° 45' 38.31" E

146, 520B , 27m 25°59'20.43" S 025° 45' 35.08" E

147, 520B , 25,5m 25°59'33.93" S 025° 45' 31.86" E

148, 520B , 28,5m 25°59'46.53" S 025° 45' 28.86" E

149, 517F , 31,5m 26° 00' 0.16" S 025° 45' 25.62" E

150, 517F , 26m 26° 00' 12.98" S 025° 45' 33.61" E

151, 520B , 24m 26° 00" 16.56" S 025° 45' 47.89" E

152, 520B , 28,5m 26° 00' 20.35" S 025° 46' 3.04" E

153, 520B , 31,5m 26° 00'24.5" S 025° 46' 19.61" E

154, 520B , 31,5m 26° 00' 28.68" S 025° 46' 36.31" E

155, 520B , 31,5m 26° 00' 32.98" S 025° 46' 53.53" E

156, 520B , 28,5m 26° 00' 37.13" S 025° 47' 10.09" E

157, 520B , 31,5m 26° 00' 41.26" S 025° 47' 26.62" E

158, 520B , 30m 26° 00' 45.48" S 025° 47'43.5" E

159, 520B , 31,5m 26° 00' 49.75" S 025° 48' 0.55" E

160, 520B , 31,5m 26° 00' 53.97" S 025°48'17.47"E [Wetland & Pans Construction |High Start marking with BFDs Bird Guards

161, 520B , 28,5m 26° 00' 58.17" S 025° 48' 34.24" E |Wetland & Pans Construction |High Mark with BFDs Bird Guards

162, 520B , 31,5m 26° 01'2.36" S 025° 48'51.01" E |Wetland & Pans Construction |High Mark with BFDs Bird Guards

163, 520B , 28,5m 26°01'6.5" S 025°49'7.58"E |Wetland & Pans Construction |High Mark with BFDs Bird Guards

164, 520B , 27m 26° 01' 10.48" S 025° 49' 23.52" E |Wetland & Pans Construction |High Mark with BFDs Bird Guards

165, 520B , 24m 26° 01'14.07" S 025° 49' 37.88" E |[Wetland & Pans Construction [High End marking with BFDs Bird Guards

166, 520B , 27m 26°01'17.7" S 025° 49'52.43" E

167, 520B , 25,5m 26°01'21.43"S 025° 50' 7.35" E

168, 520B , 30m 26° 01' 25.36" S 025° 50' 23.11" E

169, 520B , 31,5m 26° 01' 29.64" S 025° 50' 40.23" E

170, 520B , 28,5m 26° 01' 33.74" S 025° 50' 56.67" E [Open Grassland (fallow) large terrestial bird activity Construction |High Start marking with BFDs Bird Guards

171, 520B , 27m 26° 01' 37.63" S 025° 51' 12.26" E |[Open Grassland (fallow) large terrestial bird activity Construction |High Mark with BFDs Bird Guards

172, 520B , 30m 26° 01' 41.62" S 025° 51' 28.24" E |[Open Grassland (fallow) large terrestial bird activity Construction |High Mark with BFDs Bird Guards

173, 520B , 30m 26° 01' 45.81" S 025° 51'45.03" E [Open Grassland (fallow) large terrestial bird activity Construction |High Mark with BFDs Bird Guards

174, 517E , 19m 26° 01'49.3" S 025° 51'59.01" E [Open Grassland (fallow) large terrestial bird activity Construction |High Mark with BFDs Bird Guards

175, 520B , 22,5m 26° 01'54.92" S 025° 52'9.47"E |Open Grassland (fallow) large terrestial bird activity Construction |High Mark with BFDs Bird Guards

176, 520B , 24m 26° 02' 1.05" S 025° 52' 20.89"E |Pan Construction |High Mark with BFDs Bird Guards

177, 520B , 25,5m 26°02'7.73"S 025° 52' 33.34"E |Pan Construction |High Mark with BFDs Bird Guards

178, 520B , 25,5m 26° 02' 14.49" S 025° 52'45.93" E [Open Grassland (fallow) large terrestial bird activity Construction |High Mark with BFDs Bird Guards

179, 520B , 25,5m 26° 02' 20.18" S 025° 52'56.52" E [Open Grassland (fallow) large terrestial bird activity Construction |High Mark with BFDs Bird Guards

180, 520B , 22,5m 26° 02' 26.29" S 025°53'7.91"E |Pan Construction |High Mark with BFDs Bird Guards

181, 517E , 19m 26° 02' 33.06" S 025° 53' 20.52" E |Pan Construction |High Mark with BFDs Bird Guards

182, 520B , 27m 26° 02' 40.13" S 025° 53' 28.58" E [Open Grassland (fallow) large terrestial bird activity Construction |High Mark with BFDs Bird Guards

183, 520B , 25,5m 26° 02' 49.68" S 025° 53'39.47"E |Pan Construction |High Mark with BFDs Bird Guards

184, 520B , 27m 26° 02' 59.02" S 025° 53' 50.12" E |Pans, Open Grassland (fallow) Construction |High Mark with BFDs Bird Guards

185, 520B , 31,5m 26° 03'9.88" S 025° 54'2.51"E |Pans, Open Grassland (fallow) Construction |High Mark with BFDs Bird Guards

186, 520B , 28,5m 26° 03' 20.96" S 025° 54' 15.16" E |Pans, Open Grassland (fallow) Construction |High Mark with BFDs Bird Guards

187, 520B , 28,5m 26° 03' 30.95" S 025° 54' 26.56" E |Pans, Open Grassland (fallow) Construction |High Mark with BFDs Bird Guards

188, 520B , 30m 26° 03' 41.69" S 025° 54' 38.81" E |Pans, Open Grassland (fallow) Construction |High Mark with BFDs Bird Guards

189, 520B , 28,5m 26° 03'52.28" S 025° 54' 50.89" E |Pans, Open Grassland (fallow) Construction |High Mark with BFDs Bird Guards

190, 520B , 27m 26° 04' 2.46" S 025° 55' 251" E Pans, Open Grassland (fallow) Construction [High Mark with BFDs Bird Guards

191, 520B , 28,5m 26° 04'12.71" S 025° 55' 14.21" E |Pans, Open Grassland (fallow) Construction [High Mark with BFDs Bird Guards

192, 520B , 30m 26° 04' 23.25" S 025° 55' 26.24" E |Pans, Open Grassland (fallow) Construction [High Mark with BFDs Bird Guards

193, 520B , 30m 26° 04' 32.96" S 025° 55' 37.32" E |Pans & Fallow Lands Construction |High Mark with BFDs Bird Guards
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194, 520B , 28,5m 26° 04' 43.59" S 025° 55'49.46" E [Pans & Fallow Lands Construction [High Mark with BFDs Bird Guards

195, 520B , 33m 26° 04' 54.54" S 025° 56' 1.95" E Pans & Fallow Lands Construction [High Mark with BFDs Bird Guards

196, 518E , 27m 26° 05'5.63" S 025° 56' 14.61" E [Pans & Fallow Lands Construction [High End marking with BFDs Bird Guards

197, 520B , 33m 26° 05' 16.58" S 025° 56' 27.12" E

198, 520B , 27m 26° 05'27.78" S 025° 56' 39.91" E

199, 520B , 30m 26° 05' 38.22" S 025° 56' 51.83" E

200, 520B , 27m 26° 05' 48.62" S 025° 57'3.7"E

201, 520B , 31,5m 26° 05' 59.07" S 025° 57' 15.65" E

202, 520B , 30m 26° 06' 10.13" S 025° 57' 28.28" E

203, 520B , 30m 26° 06' 20.99" S 025° 57' 40.68" E

204, 520B , 31,5m 26° 06' 32.12" S 025° 57' 53.39" E

205, 520B , 31,5m 26° 06'43.2" S 025° 58' 6.06" E

206, 520B , 30m 26° 06'54.1" S 025° 58' 18.51" E

207, 520B , 30m 26° 07' 4.97" S 025° 58' 30.93" E [Pans & Irrigated Cultivation Construction |High Start marking with BFDs Bird Guards

208, 520B , 27m 26° 07' 15.38" S 025° 58'42.83" E |Pans & Irrigated Cultivation Construction |High Mark with BFDs Bird Guards

209, 517E , 18,5m 26° 07' 23.85" S 025° 58' 52.51" E |Pans & Irrigated Cultivation Construction |High Mark with BFDs Bird Guards

210, 520B , 28,5m 26° 07' 29.86" S 025° 58' 55.66" E |Pans & Irrigated Cultivation Construction [High Mark with BFDs Bird Guards

211, 520B , 30m 26° 07'44.44" S 025° 59'3.31"E Pans & Irrigated Cultivation Construction |High End marking with BFDs Bird Guards

212, 520B , 31,5m 26° 07'52.49" S 025° 59'7.53" E

213, 520B , 31,5m 26° 08'7.54" S 025° 59' 15.42" E

214, 520B , 30m 26° 08'21.31" S 025° 59' 22.65" E

215, 520B , 33m 26° 08' 36.22" S 025° 59' 30.47" E

216, 517F , 27m 26° 08' 50.19" S 025° 59'37.8" E Wetland Area Construction |High Start marking with BFDs Bird Guards

217, 520B , 30m 26° 08' 53.78" S 025° 59'52.12" E |Wetland Area Construction |High Mark with BFDs Bird Guards

218, 520B , 25,5m 26° 08' 57.55" S 026° 00' 7.18" E Wetland Area Construction |High Mark with BFDs Bird Guards

219, 520B , 27m 26° 09'0.84" S 026° 00' 20.32" E |Wetland Area Construction |High Mark with BFDs Bird Guards

220, 518H, 31m 26° 09'4.68" S 026° 00' 35.65" E |Wetland Area Construction |High Mark with BFDs Bird Guards

221, 517E , 24m (common td26° 09' 8.53" S 026° 00' 51.04" E |Wetland Area Construction |High Mark with BFDs Bird Guards

221, 517E , 24m (common td26° 09' 8.52" S 026° 00'51.1"E  |Wetland Area

222, 518H , 25,5m 26° 09'11.9" S 026° 01' 0.48" E Wetland Area Construction |High Mark with BFDs Bird Guards

223, 520B , 27m 26° 09' 16.82" S 026° 01' 14.13" E |Wetland Area Construction |High End marking with BFDs Bird Guards

224, 517F , 18m 26° 09' 20.51" S 026° 01' 24.37" E

225, 518H, 25,5m 26° 09' 15.6" S 026° 01' 35.92" E

226, 518H , 28,5m 26° 09'9.64" S 026° 01' 49.95" E

227, 520B , 31,5m 26° 09'2.93" S 026° 02' 5.74" E

228, 520B , 31,5m 26° 08' 56.47" S 026° 02' 20.91" E

229, 520B , 30m 26° 08' 49.66" S 026° 02' 36.92" E |Pans Construction |High Start marking with BFDs Bird Guards

230, 518H, 33m 26° 08'42.9" S 026° 02' 52.81" E |Pans Construction |High Mark with BFDs Bird Guards

231, 518H, 30m 26° 08' 36.21" S 026° 03'8.56"E  |Pans Construction |High Mark with BFDs Bird Guards

232, 518H, 33m 26° 08' 29.96" S 026° 03' 23.25" E |Pans Construction |High Mark with BFDs Bird Guards

233, 518H, 30m 26° 08'22.71" S 026° 03'40.28" E |Pans Construction |High End marking with BFDs Bird Guards

234, 518H, 25,5m 26° 08' 16.69" S 026° 03' 54.43" E

235, 518H , 24m 26° 08' 11.57" S 026° 04' 6.47" E

236, 518H , 27m 26° 08'6.16" S 026° 04' 19.19" E

237, 517E , 31,5m 26°08'0.9" S 026° 04' 31.54" E

238, 517F , 23m 26° 07'56.2" S 026° 04' 42.58" E [Vulture Roost Construction |High Start marking with BFDs Bird Guards

239, 520B , 30m 26° 07'45.12" S 026° 04' 47.36" E |Vulture Roost Construction |High Start marking with BFDs Bird Guards

240, 520B , 27m 26° 07' 32.19" S 026° 04' 52.94" E |Vulture Roost Construction |High Start marking with BFDs Bird Guards

241, 520B , 28,5m 26° 07' 19.51" S 026° 04' 58.41" E |Vulture Roost Construction |High Start marking with BFDs Bird Guards

242, 517F , 32m 26° 07'8.12" S 026° 05' 3.33"E  [Vulture Roost Construction |High Start marking with BFDs Bird Guards

243, 517E , 32m 26° 07'5.36" S 026° 05'10.9"E  [Vulture Roost Construction |High Start marking with BFDs Bird Guards

244, 520B , 31,5m 26° 06' 59.71" S 026° 05' 26.45" E |Vulture Roost Construction |High Start marking with BFDs Bird Guards

245, 520B , 28,5m 26° 06' 54.16" S 026° 05' 41.71" E  |Vulture Roost Construction |High Start marking with BFDs Bird Guards

246, 520B , 30m 26° 06' 49.04" S 026° 05' 55.76" E  |Vulture Roost Construction |High Start marking with BFDs Bird Guards

247, 520B , 33m 26° 06' 42.97" S 026° 06' 12.45" E |Vulture Roost Construction |High Start marking with BFDs Bird Guards

248, 520B , 33m 26° 06' 37.15" S 026° 06' 28.44" E |Vulture Roost Construction |High End marking with BFDs Bird Guards

249, 517F , 28,5m 26° 06' 32.82" S 026° 06' 40.34" E

250, 517E , 32,5m 26° 06' 39.56" S 026° 06' 57.74" E

251, 520B, 33m 26° 06' 49.61" S 026° 07' 9.47" E

252, 520B , 33m 26° 06' 58.96" S 026° 07' 20.38" E

253, 520B , 31,5m 26° 07'9.99" S 026° 07' 33.26" E

254, 520B , 33m 26° 07' 20.79" S 026° 07' 45.85" E

255, 517F , 18m 26° 07' 29.69" S 026° 07' 56.25" E |Drainage Line, Floodplain & Waterbodies Construction [High Start marking with BFDs Bird Guards

256, 520B , 25,5m 26° 07' 29.62" S 026° 08'6.39" E  [Drainage Line, Floodplain & Waterbodies Construction [High Mark with BFDs Bird Guards

257, 520B , 28,5m 26° 07' 29.54" S 026° 08' 18.21" E |Drainage Line, Floodplain & Waterbodies Construction [High Mark with BFDs Bird Guards

258, 520B , 30m 26° 07'29.42" S 026° 08' 36.2" E  |Drainage Line, Floodplain & Waterbodies Construction [High Mark with BFDs Bird Guards

259, 518D, 18m 26° 07' 29.33" S 026° 08' 49.92" E [Drainage Line, Floodplain & Waterbodies Construction [High Mark with BFDs Bird Guards

260, 520B , 27m 26° 07' 22.05" S 026° 08' 54.16" E |Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

261, 520B , 33m 26° 07' 8.75" S 026° 09' 1.93"E [|Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

262, 520B , 33m 26° 06' 54.03" S 026° 09' 10.52" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

263, 520B , 28,5m 26° 06' 41.04" S 026° 09' 18.1" E  [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

264, 520B , 28,5m 26° 06' 27.79" S 026° 09' 25.83" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

265, 520B , 31,5m 26° 06' 14.08" S 026° 09' 33.83" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

266, 520B , 31,5m 26° 05' 59.99" S 026° 09'42.05" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

267, 520B , 31,5m 26° 05' 46.94" S 026° 09'49.66" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

268, 520B , 31,5m 26° 05' 33.03" S 026° 09' 57.78" E |Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

269, 520B , 33m 26° 05' 19.57" S 026° 10'5.63" E  [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

270, 520B , 31,5m 26° 05'5.72" S 026° 10' 13.71" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

271, 518C , 35m 26° 04' 54.51" S 026° 10' 20.25" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

272,518D , 35m 26° 04'47.97" S 026° 10' 24.06" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

273, 520B , 30m 26° 04' 44.01" S 026° 10'40.41" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

274, 520B , 28,5m 26° 04' 40.28" S 026° 10' 55.77" E |Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

275, 520B , 27m 26° 04' 36.6" S 026° 11' 10.96" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

276, 520B , 25,5m 26° 04' 32.91" S 026° 11' 26.18" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

277, 517E , 20,5m 26° 04' 29.87" S 026° 11' 38.73" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

278, 520B , 22,5m 26° 04' 29.45" S 026° 11'49.24" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

279, 520B , 24m 26° 04' 28.94" S 026° 12'1.99" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

280, 520B , 33m 26° 04' 28.33" S 026° 12" 17.39" E [Lichtenburg NR, Active Vulture Restautant, Vulture PresqConstruction |High Mark with BFDs Bird Guards

281, 520B, 33m 26° 04' 27.65" S 026° 12' 34.54" E |Vulture Roost Construction |High Mark with BFDs Bird Guards

282, 520B , 31,5m 26° 04' 26.94" S 026° 12' 52.23" E |Vulture Roost Construction |High Mark with BFDs Bird Guards

283, 520B , 28,5m 26° 04' 26.26" S 026° 13'9.41"E  |Vulture Roost Construction |High Mark with BFDs Bird Guards

284, 520B , 28,5m 26° 04' 25.64" S 026° 13' 24.76" E |Vulture Roost Construction |High Mark with BFDs Bird Guards

285, 520B , 30m 26° 04' 25.03" S 026° 13' 40.05" E |Vulture Roost Construction |High Mark with BFDs Bird Guards

286, 520B , 30m 26° 04'24.35" S 026° 13' 57.16" E |Vulture Roost Construction |High Mark with BFDs Bird Guards

287, 520B , 31,5m 26° 04' 23.67" S 026° 14' 14.03" E |Vulture Roost Construction [High Mark with BFDs Bird Guards

288, 520B , 31,5m 26° 04' 22.97" S 026° 14' 31.58" E |Vulture Roost Construction [High Mark with BFDs Bird Guards

289, 520B , 33m 26° 04' 22.26" S 026° 14' 49.33" E |Vulture Roost Construction [High Mark with BFDs Bird Guards

290, 520B , 31,5m 26° 04' 21.56" S 026° 15'6.69" E Vulture Roost Construction [High Mark with BFDs Bird Guards




TOWER POSITION LATITUDE LONGITUDE DESCRIPTION PERIOD RANKING AVIFAUNAL AVIFAUNAL AVIFAUNAL
MITIGATION 1 MITIGATION 2 MITIGATION 3
Collision (BFDs)

291, 520B , 33m 26° 04' 20.84" S 026° 15' 24.65" E |Vulture Roost Construction [High Mark with BFDs Bird Guards
292, 520B , 27m 26° 04' 20.18" S 026° 15'41.03" E |Vulture Roost Construction [High Mark with BFDs Bird Guards
293, 520B , 31,5m 26° 04' 19.52" S 026° 15' 57.34" E |Vulture Roost Construction [High Mark with BFDs Bird Guards
294, 520B , 31,5m 26° 04' 18.82" S 026° 16' 14.8" E  |Vulture Roost Construction [High Mark with BFDs Bird Guards
295, 520B , 28,5m 26° 04' 18.14" S 026° 16' 31.69" E [Vulture Roost Construction [High Mark with BFDs Bird Guards
296, 520B , 27m 26° 04'17.5" S 026° 16' 47.36" E |Vulture Roost Construction [High Mark with BFDs Bird Guards
297, 520B , 27m 26° 04' 16.91" S 026° 17' 2.13" E Vulture Roost Construction |High Mark with BFDs Bird Guards
298, 518H , 25,5m 26°04'16.3" S 026° 17" 17.19" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
299, 520B , 28,5m 26° 04'15.74" S 026° 17' 31.13" E [Vulture Roost, Open Bushveld, Game, Large Terrestrial fConstruction |High Mark with BFDs Bird Guards
300, 520B , 24m 26° 04' 15.16" S 026° 17' 45.36" E |Vulture Roost, Open Bushveld, Game, Large Terrestrial fConstruction |High Mark with BFDs Bird Guards
301, 520B , 22,5m 26° 04' 14.65" S 026° 17' 58.09" E [Vulture Roost, Open Bushveld, Game, Large Terrestrial fConstruction |High Mark with BFDs Bird Guards
302, 517E , 20m 26°04'14.2" S 026° 18'9.19" E  [Vulture Roost, Open Bushveld, Game, Large Terrestrial fConstruction |High Mark with BFDs Bird Guards
303, 517F , 18m 26° 04'13.01" S 026° 18' 19.63" E [Vulture Roost, Open Bushveld, Game, Large Terrestrial fConstruction |High Mark with BFDs Bird Guards
304, 517F , 21,5m 26° 04'15.91" S 026° 18' 24.08" E [Vulture Roost, Open Bushveld, Game, Large Terrestrial fConstruction |High End marking with BFDs Bird Guards
305, 520B , 25,5m 26° 04'27.18" S 026° 18' 28.73" E

306, 520B , 30m 26° 04' 40.88" S 026° 18' 34.38" E

307, 520B , 31,5m 26° 04' 55.59" S 026° 18' 40.45" E

308, 520B , 30m 26° 05' 10.11" S 026° 18' 46.45" E |Pans Construction |High Start marking with BFDs Bird Guards
309, 520B , 28,5m 26°05'24.72" S 026° 18'52.48" E |Pans Construction |High Mark with BFDs Bird Guards
310, 520B , 28,5m 26° 05' 38.91" S 026° 18'58.33" E |Pans Construction |High Mark with BFDs Bird Guards
311, 517E , 18m 26° 05'49.79" S 026° 19'2.82" E Pans Construction |High End marking with BFDs Bird Guards
312, 520B , 30m 26° 05' 57.89" S 026° 19'11.79" E

313, 520B , 28,5m 26° 06' 8.69" S 026° 19' 23.74" E

314, 520B , 27m 26° 06' 19.02" S 026° 19' 35.17" E

315, 520B , 28,5m 26° 06' 29.33" S 026° 19'46.59" E

316, 520B , 25,5m 26° 06' 39.33" S 026° 19' 57.66" E

317, 517F , 21m 26° 06'47.04" S 026° 20'6.19"E  [Wetland, waterbodies Construction |High Start marking with BFDs Bird Guards
318, 520B , 27m 26° 06'46.8" S 026° 20' 191" E  [Wetland, waterbodies Construction |High Mark with BFDs Bird Guards
319, 518H , 27m 26° 06' 46.55" S 026° 20'32.2"E  [Wetland, waterbodies Construction |High Mark with BFDs Bird Guards
320, 518H, 31,5m 26° 06'46.33" S 026° 20'43.28" E |Wetland, waterbodies Construction |High Mark with BFDs Bird Guards
321, 518H, 31,5m 26° 06'45.97" S 026° 21' 215" E  [Wetland, waterbodies Construction |High Mark with BFDs Bird Guards
322, 517E , 28m 26° 06'45.73" S 026° 21' 14.98" E |[Wetland, waterbodies Construction |High Mark with BFDs Bird Guards
323, 520B , 33m 26°06'47.2" S 026° 21' 32.09" E |[Wetland, waterbodies Construction |High Mark with BFDs Bird Guards
324, 520B , 33m 26° 06'48.68" S 026° 21'49.4"E |[Wetland, waterbodies Construction |High Mark with BFDs Bird Guards
325, 520B , 30m 26° 06' 50.16" S 026° 22'6.56" E  |Wetland, waterbodies, vulture roost Construction |High Mark with BFDs Bird Guards
326, 520B , 30m 26° 06' 51.62" S 026° 22' 23.56" E |Wetland, waterbodies, vulture roost Construction |High Mark with BFDs Bird Guards
327, 518H , 28,5m 26° 06'53.02" S 026° 22' 39.94" E |Wetland, waterbodies, vulture roost Construction |High Mark with BFDs Bird Guards
328, 520B , 19,5m 26° 06'54.19" S 026° 22' 53.55" E |Wetland, waterbodies, vulture roost Construction |High Mark with BFDs Bird Guards
329, 518H , 24m 26° 06'55.19" S 026° 23'3.84"E  [Wetland, waterbodies Construction |High Mark with BFDs Bird Guards
330, 518H, 31,5m 26° 06' 56.72" S 026° 23' 19.45" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
331, 520B , 28,5m 26° 06' 58.38" S 026° 23' 36.45" E [Likely Vulture Presence Construction [High Mark with BFDs Bird Guards
332, 520B , 31,5m 26° 07' 0.04" S 026° 23' 53.44" E |Likely Vulture Presence Construction [High Mark with BFDs Bird Guards
333, 520B, 31,5m 26° 07'1.72" S 026° 24' 10.66" E [Likely Vulture Presence Construction |High Mark with BFDs Bird Guards
334, 520B , 30m 26°07'3.4"S 026° 24' 27.91" E [Likely Vulture Presence Construction |High Mark with BFDs Bird Guards
335, 520B , 30m 26° 07'5.08" S 026° 24' 45.13" E |Vulture Roost Construction [High Mark with BFDs Bird Guards
336, 520B , 30m 26° 07' 6.75" S 026° 25'2.21"E  |Likely Vulture Presence Construction [High Mark with BFDs Bird Guards
337, 520B , 28,5m 26° 07' 8.26" S 026° 25' 17.69" E |Likely Vulture Presence Construction [High Mark with BFDs Bird Guards
338, 520B , 27m 26° 07'9.61" S 026° 25' 31.62" E |Likely Vulture Presence Construction [High Mark with BFDs Bird Guards
339, 520B , 28,5m 26° 07' 11.15" S 026° 25' 47.42" E |Vulture Roost Construction [High Mark with BFDs Bird Guards
340, 517E , 20m 26° 07'12.54" S 026° 26' 1.66" E  [Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
341, 520B , 31,5m 26° 07'12.39" S 026° 26' 15.8" E  |[Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
342, 520B , 31,5m 26° 07'12.21" S 026° 26' 33.51" E [Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
343, 520B , 25,5m 26° 07'12.05" S 026° 26' 49.81" E [Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
344, 520B , 25,5m 26° 07'11.89" S 026° 27' 51" E Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
345, 520B , 28,5m 26°07'11.73" S 026° 27' 20.94" E |Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
346, 520B , 28,5m 26° 07' 11.56" S 026° 27' 37.37" E |Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
347, 520B , 30m 26° 07'11.39" S 026° 27' 54.09" E [Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
348, 520B , 31,5m 26°07'11.2" S 026° 28' 11.65" E |[Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
349, 520B , 33m 26° 07'11.02" S 026° 28' 29.11" E |Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
350, 517E , 18m 26° 07'10.87" S 026° 28'43.42" E |Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
351, 520B , 27m 26° 07'12.39" S 026° 28' 56.47" E |Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
352, 520B , 25,5m 26° 07' 14.09" S 026° 29' 11.03" E [Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
353, 520B , 24m 26° 07' 15.81" S 026° 29' 25.81" E |Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
354, 520B , 24m 26° 07' 17.46" S 026° 29' 39.98" E |Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
355, 520B , 27m 26° 07'19.17" S 026° 29'54.74" E |Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
356, 520B , 25,5m 26° 07' 20.97" S 026° 30' 10.18" E |Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
357, 520B , 33m 26° 07'22.82" S 026° 30' 26.07" E |Vulture Roost, Wetland & Pans Construction |High Mark with BFDs Bird Guards
358, 520B , 31,5m 26° 07'24.94" S 026° 30'44.29" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
359, 520B , 28,5m 26° 07' 26.57" S 026° 30' 58.36" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
360, 517E , 20,5m 26° 07' 27.69" S 026° 31'7.97" E  [lrrigated Cultivation Construction [High Mark with BFDs Bird Guards
361, 518H , 33m 26° 07' 23.42" S 026° 31' 20.93" E |[lrrigated Cultivation Construction [High Mark with BFDs Bird Guards
362, 518H , 33m 26° 07' 17.57" S 026° 31' 38.65" E |[lrrigated Cultivation Construction [High Mark with BFDs Bird Guards
363, 517E , 27m 26° 07' 13.53" S 026° 31'50.9" E  [lrrigated Cultivation Construction [High Mark with BFDs Bird Guards
364, 520B , 28,5m 26° 07' 13.82" S 026° 32' 7.65" E  [Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
365, 520B , 33m 26° 07' 14.11" S 026° 32'24.2" E  |[Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
366, 520B , 31,5m 26° 07' 14.41" S 026° 32'41.8"E  |[Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
367, 520B , 25,5m 26° 07' 14.71" S 026° 32'58.72" E [Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
368, 520B , 22,5m 26° 07' 14.94" S 026° 33' 12.55" E [Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
369, 520B , 25,5m 26° 07' 15.19" S 026° 33'27.13" E [Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
370, 520B , 28,5m 26° 07' 15.46" S 026° 33'42.48" E |Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
371, 520B, 31,5m 26° 07' 15.76" S 026° 34' 0.04" E  [Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
372, 520B , 25,5m 26° 07' 16.04" S 026° 34' 16.78" E |[Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
373, 517E , 18,5m 26° 07' 16.27" S 026° 34' 29.84" E |Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
374, 520B , 30m 26° 07' 20.72" S 026° 34'42.82" E |Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
375, 520B , 27m 26° 07' 25.79" S 026° 34' 57.59" E |Vulture Roost, vulture & large terrestrial bird presence  |Construction |High Mark with BFDs Bird Guards
376, 520B , 22,5m 26° 07' 30.63" S 026° 35' 11.73" E |[Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
377,517E , 21m 26° 07' 33.5" S 026° 35'20.1" E  |[Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
378, 517E , 25,5m 26° 07' 36.49" S 026° 35' 30.35" E [Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
379, 520B , 30m 26° 07' 39.33" S 026° 35'46.84" E |Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
380, 520B , 31,5m 26° 07'42.32" S 026° 36'4.27" E  [Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
381, 520B, 31,5m 26° 07' 45.15" S 026° 36' 20.77" E |Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
382, 517E , 26m 26° 07' 47.92" S 026° 36' 36.86" E [Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
383, 520B , 25,5m 26° 07' 51.39" S 026° 36' 50.26" E |[Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
384, 520B , 25,5m 26° 07' 55.01" S 026° 37'4.26" E  [Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
385, 520B , 27m 26° 07' 58.54" S 026° 37" 17.9"E Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
386, 520B , 33m 26°08'2.7"S 026° 37' 33.93" E [Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
387, 517E , 20,5m 26° 08'6.43" S 026° 37' 48.37" E |Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
388, 520B , 30m 26° 08'9.63" S 026° 38' 3.49" E Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
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389, 520B , 28,5m 26° 08'13.0" S 026° 38' 19.44" E |Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
390, 520B , 30m 26° 08' 16.52" S 026° 38' 36.13" E |[Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
391, 520B, 33m 26° 08' 20.06" S 026° 38' 52.87" E [Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
392, 518E , 27m 26° 08' 23.66" S 026° 39'9.94" E  |[Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
393, 520B, 33m 26° 08'27.24" S 026° 39' 26.89" E [Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
394, 520B , 28,5m 26° 08' 30.62" S 026° 39'42.92" E |Vulture Roost, Open grassland habitat Construction [High Mark with BFDs Bird Guards
395, 520B , 28,5m 26° 08'34.04" S 026° 39'59.13" E [Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
396, 520B , 30m 26° 08' 37.59" S 026° 40' 15.93" E [Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
397, 520B , 28,5m 26° 08'41.01" S 026° 40' 32.16" E [Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
398, 520B , 25,5m 26° 08'44.29" S 026° 40'47.72" E |Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
399, 520B , 24m 26° 08'47.33" S 026° 41'2.13"E  [Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
400, 520B , 28,5m 26° 08'50.37" S 026° 41' 16.54" E [Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
401, 520B , 28,5m 26° 08'53.7" S 026° 41' 32.32" E |Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
402, 520B , 28,5m 26° 08'56.94" S 026° 41'47.71" E [Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
403, 520B , 33m 26°09'0.54" S 026° 42'4.79"E  [Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
404, 520B , 30m 26°09'4.11" S 026° 42' 21.72" E |Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
405, 520B , 31,5m 26°09'7.64" S 026° 42' 38.49" E [Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
406, 520B , 31,5m 26°09'11.23" S 026° 42' 55.53" E |[Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
407, 520B , 28,5m 26°09'14.61" S 026° 43' 11.56" E [Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
408, 520B , 24m 26°09'17.57" S 026° 43' 25.6" E  [Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
409, 517E , 18m 26° 09'19.96" S 026° 43' 36.99" E [Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
410, 520B , 28,5m 26°09'18.94" S 026° 43'49.4"E  [Vulture Roost, Vulture presence Construction |High Mark with BFDs Bird Guards
411, 520B , 31,5m 26°09'17.53" S 026° 44'6.59" E  [Vulture Roost, Open grassland habitat Construction |High Mark with BFDs Bird Guards
412, 520B , 31,5m 26° 09'16.05" S 026° 44' 24.57" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
413, 520B , 31,5m 26° 09'14.65" S 026° 44' 41.57" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
414, 520B , 31,5m 26°09'13.22" S 026° 44'59.0" E  |[Vulture Roost Construction |High Mark with BFDs Bird Guards
415, 520B , 33m 26°09"11.77" S 026° 45' 16.53" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
416, 517E , 26m 26° 09'10.33" S 026° 45'34.1" E  [Vulture presence Construction [High Mark with BFDs Bird Guards
417, 520B , 28,5m 26°09'8.13" S 026° 45' 49.03" E [Vulture presence Construction |High Mark with BFDs Bird Guards
418, 520B , 25,5m 26°09'5.89" S 026° 46'4.3"E Vulture presence Construction |High Mark with BFDs Bird Guards
419, 520B , 24m 26° 09' 3.69" S 026° 46' 19.23" E [Vulture presence Construction [High Mark with BFDs Bird Guards
420, 520B , 28,5m 26°09'1.51" S 026° 46' 34.08" E [Vulture presence Construction |High Mark with BFDs Bird Guards
421, 520B , 28,5m 26° 08' 59.0" S 026° 46' 51.12" E |[Vulture presence Construction [High Mark with BFDs Bird Guards
422, 520B , 28,5m 26° 08'56.47" S 026° 47' 8.28" E  |Vulture presence Construction |High Mark with BFDs Bird Guards
423, 520B , 25,5m 26° 08'54.16" S 026° 47' 24.01" E [Vulture presence Construction |High Mark with BFDs Bird Guards
424, 520B , 28,5m 26° 08'51.86" S 026° 47' 39.64" E [Vulture presence Construction |High End Marking with BFDs Bird Guards
425, 520B , 30m 26° 08' 49.46" S 026° 47' 55.95" E
426, 520B , 31,5m 26° 08' 46.81" S 026° 48' 13.89" E
427, 517E , 26,5m 26° 08'44.85" S 026° 48' 27.21" E
428, 520B , 33m 26° 08' 45.86" S 026° 48' 44.32" E
429, 520B , 30m 26° 08'46.89" S 026° 49'1.78"E |Pan Construction |High Start marking with BFDs Bird Guards
430, 520B, 31,5m 26° 08'47.93" S 026° 49' 19.46" E |Pan Construction |High Mark with BFDs Bird Guards
431, 520B , 30m 26° 08'48.97" S 026° 49' 37.09" E [Pan Construction |High Mark with BFDs Bird Guards
432, 520B, 31,5m 26° 08'50.01" S 026° 49'54.7"E |Grassland Construction |High Mark with BFDs Bird Guards
433, 520B , 30m 26° 08'51.05" S 026° 50' 12.34" E |Grassland Construction |High Mark with BFDs Bird Guards
434, 520B , 31,5m 26° 08'52.05" S 026° 50' 29.44" E |Grassland Construction |High Mark with BFDs Bird Guards
435, 520B , 33m 26° 08' 53.12" S 026° 50'47.62" E |Pan Construction [High Mark with BFDs Bird Guards
436, 520B , 33m 26° 08' 54.13" S 026° 51'4.72"E |Pan Construction [High Mark with BFDs Bird Guards
437, 520B , 33m 26° 08' 55.16" S 026° 51' 22.36" E |Pan Construction [High Mark with BFDs Bird Guards
438, 520B, 31,5m 26° 08'56.17" S 026° 51' 39.57" E |Grassland Construction |High Mark with BFDs Bird Guards
439, 520B , 30m 26° 08'57.22" S 026° 51'57.48" E |Grassland Construction |High Mark with BFDs Bird Guards
440, 520B , 30m 26° 08'58.21" S 026° 52' 14.26" E |Grassland Construction |High End marking with BFDs Bird Guards
441, 520B , 31,5m 26° 08' 59.22" S 026° 52' 31.52" E
442, 520B , 30m 26° 09' 0.25" S 026° 52'49.12" E
443, 520B , 31,5m 26° 09'1.27" S 026° 53' 6.59" E
444, 520B , 33m 26°09'2.3"S 026° 53' 24.22" E
445, 517E , 30m 26° 09'3.31" S 026° 53'41.42" E
446, 520B , 28,5m 26° 09'10.15" S 026° 53' 55.1" E
447, 520B , 28,5m 26° 09' 15.81" S 026° 54'6.4" E
448, 520B , 33m 26° 09' 23.14" S 026° 54' 21.06" E
449, 520B , 33m 26° 09' 30.97" S 026° 54' 36.71" E
450, 517E , 18,5m 26° 09' 37.27" S 026° 54' 49.3" E
451, 520B , 25,5m 26° 09'40.38" S 026° 55'1.53" E  [Pan & Irrigated cultivation Construction |High Start marking with BFDs Bird Guards
452, 520B , 31,5m 26° 09'44.24" S 026° 55' 16.72" E [Pan & Irrigated cultivation Construction |High Mark with BFDs Bird Guards
453, 520B , 27m 26° 09'48.43" S 026° 55'33.2" E  [Pan & Irrigated cultivation Construction |High End marking with BFDs Bird Guards
454, 520B , 25,5m 26° 09'52.12" S 026° 55'47.7" E
455, 520B , 30m 26° 09' 56.14" S 026° 56' 3.51" E
456, 520B , 31,5m 26°10'0.43" S 026° 56' 20.42" E
457, 520B , 27m 26° 10'3.78" S 026° 56' 33.61" E
458, 520B , 28,5m 26° 10'7.58" S 026° 56' 48.53" E
459, 520B , 33m 26° 10'11.99" S 026° 57' 5.9"E
460, 517E , 25m 26° 10'15.23" S 026° 57' 18.68" E |Vulture Roost Construction [High Start marking with BFDs Bird Guards
461, 520B , 27m 26° 10'15.72" S 026° 57' 33.82" E |Vulture Roost Construction [High Mark with BFDs Bird Guards
462, 520B , 25,5m 26°10'16.17" S 026° 57' 48.07" E |Vulture Roost Construction [High Mark with BFDs Bird Guards
463, 517E , 18m 26° 10' 16.54" S 026° 57' 59.62" E |Vulture Roost Construction [High Mark with BFDs Bird Guards
464, 520B , 27m 26°10'17.29" S 026° 58' 12.56" E |Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
465, 520B , 28,5m 26°10'18.1" S 026° 58' 26.61" E |[Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
466, 520B , 28,5m 26° 10'19.01" S 026° 58' 42.28" E [Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
467, 520B , 24m 26° 10'19.88" S 026° 58' 57.45" E [Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
468, 520B , 25,5m 26° 10'20.72" S 026° 59' 12.01" E [Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
469, 520B , 28,5m 26° 10' 21.64" S 026° 59' 28.03" E [Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
470, 520B , 30m 26° 10' 22.59" S 026° 59' 44.36" E |Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
471, 520B , 31,5m 26° 10' 23.57" S 027° 00"1.5"E Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
472, 520B , 33m 26° 10' 24.58" S 027° 00' 18.99" E [Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
473, 520B , 30m 26° 10' 25.58" S 027° 00' 36.48" E |Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
474, 520B , 30m 26° 10' 26.52" S 027° 00' 52.74" E |Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
475, 520B , 31,5m 26° 10'27.51" S 027° 01'9.99"E  [Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
476, 520B , 30m 26° 10' 28.49" S 027° 01'27.12" E |Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
477, 517E , 21,5m 26° 10'29.35" S 027° 01'42.06" E |VULTURE COLLISION Construction [High Mark with BFDs Bird Guards
478, 520B , 25,5m 26° 10'27.83" S 027° 01' 55.07" E |[Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
479, 520B , 30m 26° 10' 25.94" S 027° 02" 11.35" E |[Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
480, 520B , 31,5m 26° 10'24.01" S 027° 02'27.9"E  [Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
481, 520B , 33m 26°10'21.9" S 027° 02'45.94" E |Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
482, 520B , 33m 26° 10" 19.99" S 027° 03'2.33"E  |Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
483, 520B , 33m 26° 10" 17.99" S 027° 03'19.47" E |Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
484, 520B , 31,5m 26° 10' 16.04" S 027° 03'36.17" E [Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
485, 520B , 33m 26° 10" 14.01" S 027° 03'53.58" E [Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
486, 520B , 28,5m 26° 10'12.03" S 027° 04' 10.56" E |Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards




TOWER POSITION LATITUDE LONGITUDE DESCRIPTION PERIOD RANKING AVIFAUNAL AVIFAUNAL AVIFAUNAL
MITIGATION 1 MITIGATION 2 MITIGATION 3
Collision (BFDs)
487, 520B , 31,5m 26° 10' 10.01" S 027° 04' 27.82" E |Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
488, 520B , 33m 26° 10' 8.04" S 027° 04' 44.73" E |Vultures Roosting on existing power lines Construction |High Mark with BFDs Bird Guards
489, 520B , 31,5m 26° 10'6.02" S 027° 05'2.03"E Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
490, 520B , 30m 26° 10'4.18" S 027° 05' 17.72" E |Vultures Roosting on existing power lines Construction |High Mark with BFDs Bird Guards
491, 520B , 28,5m 26°10'2.27" S 027° 05' 34.07" E |Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
492, 520B , 31,5m 26°10'0.41" S 027° 05'49.99" E |Vultures Roosting on existing power lines Construction |High Mark with BFDs Bird Guards
493, 520B , 28,5m 26°09'58.4" S 027° 06' 7.17"E  |Vultures Roosting on existing power lines Construction |High Mark with BFDs Bird Guards
494, 520B , 25,5m 26° 09'56.62" S 027° 06' 22.4"E  |Vultures Roosting on existing power lines Construction |High Mark with BFDs Bird Guards
495, 520B , 24m 26° 09'54.63" S 027° 06' 39.34" E |Vultures Roosting on existing power lines Construction |High Mark with BFDs Bird Guards
496, 520B , 33m 26° 09'52.65" S 027° 06' 56.3" E  |Vultures Roosting on existing power lines Construction |High Mark with BFDs Bird Guards
497, 520B , 28,5m 26° 09' 50.67" S 027° 07' 13.21" E [Vultures Roosting on existing power lines Construction [High Mark with BFDs Bird Guards
498, 520B , 31,5m 26° 09'48.74" S 027° 07' 29.63" E |Vultures Roosting on existing power lines Construction |High Mark with BFDs Bird Guards
499, 520B , 30m 26° 09'46.57" S 027° 07'48.13" E |Vultures Roosting on existing power lines Construction |High Mark with BFDs Bird Guards
500, 520B , 28,5m 26°09'44.6" S 027°08'4.98"E [River Crossing Construction |High Mark with BFDs Bird Guards
501, 520B , 28,5m 26° 09'42.66" S 027° 08' 21.55" E |River Crossing Construction |High Mark with BFDs Bird Guards
502, 520B , 27m 26° 09'40.97" S 027° 08' 35.9"E  |Vulture Roost Construction |High Mark with BFDs Bird Guards
503, 520B , 31,5m 26° 09' 39.2" S 027° 08' 51.04" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
504, 520B , 33m 26° 09' 37.39" S 027° 09'6.39"E  |Vulture Roost Construction |High Mark with BFDs Bird Guards
505, 517E , 29,5m 26° 09' 35.64" S 027° 09' 21.38" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
506, 520B , 33m 26°09'31.8"S 027° 09' 38.37" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
507, 520B , 31,5m 26° 09'28.04" S 027° 09' 55.06" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
508, 520B , 30m 26°09'24.19" S 027°10'12.11" E [Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
509, 520B , 28,5m 26° 09'20.52" S 027° 10' 28.38" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
510, 520B , 31,5m 26° 09'16.82" S 027° 10'44.79" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
511, 520B , 31,5m 26°09'12.94" S 027°11'1.95" E  [Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
512, 520B , 28,5m 26° 09'9.36" S 027° 11'17.83" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
513, 520B , 31,5m 26°09'5.75" S 027°11'33.8"E  |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
514, 520B , 31,5m 26°09'1.71" S 027° 11'51.72" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
515, 520B , 28,5m 26° 08'58.17" S 027°12'7.38"E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
516, 520B , 28,5m 26° 08' 54.65" S 027°12'22.96" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
517, 520B , 33m 26° 08' 50.86" S 027° 12'39.72" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
518, 520B , 31,5m 26° 08'46.91" S 027°12'57.2" E  |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
519, 520B , 33m 26° 08'43.11" S 027° 13'14.03" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
520, 518D, 21m 26° 08'39.61" S 027°13'29.5" E  |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
521, 520B , 22,5m 26° 08'47.13" S 027° 13'37.43" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
522, 520B , 27m 26° 08' 56.59" S 027°13'47.4"E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
523, 520B , 22,5m 26° 09'5.63" S 027° 13'56.94" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
524, 520B , 27m 26° 09'15.72" S 027°14'7.58" E  |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
525, 520B , 25,5m 26° 09'25.78" S 027° 14'18.2" E  |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
526, 520B , 30m 26° 09'36.61" S 027° 14' 29.62" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
527, 520B , 33m 26° 09'48.04" S 027° 14' 41.68" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
528, 518C , 35m 26° 09'58.25" S 027° 14' 52.46" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
529, 518C , 35m 26°10'2.91" S 027° 14' 57.38" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
530, 520B , 33m 26°10'5.27" S 027° 15'15.07" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
531, 520B , 30m 26°10'7.18" S 027° 15'29.48" E |Vulture Roost, Protected Area Construction |High Mark with BFDs Bird Guards
532, 520B , 30m 26°10'9.38" S 027° 15'45.98" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
533, 520B , 31,5m 26° 10'11.63" S 027°16'2.91"E  |Vulture Roost Construction |High Mark with BFDs Bird Guards
534, 520B , 33m 26°10'13.84" S 027° 16' 19.56" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
535, 520B , 31,5m 26°10'16.17" S 027° 16' 37.09" E [Vulture Roost, Pan Construction |High Mark with BFDs Bird Guards
536, 520B , 25,5m 26°10'18.21" S 027° 16' 52.45" E |Vulture Roost, Pan Construction |High Mark with BFDs Bird Guards
537, 520B , 25,5m 26° 10'19.99" S 027°17'5.83"E  [Vulture Roost, Waterbody Construction |High Mark with BFDs Bird Guards
538, 520B , 25,5m 26° 10'21.84" S 027°17'19.79" E [Vulture Roost, Waterbody Construction |High Mark with BFDs Bird Guards
539, 520B , 24m 26° 10' 23.58" S 027° 17' 32.85" E [Vulture Roost, Waterbody Construction |High Mark with BFDs Bird Guards
540, 520B , 30m 26° 10'25.51" S 027° 17'47.39" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
541, 520B , 31,5m 26° 10'27.78" S 027°18'4.5"E Vulture Roost Construction |High Mark with BFDs Bird Guards
542, 520B , 31,5m 26° 10' 30.08" S 027°18'21.8"E  |Vulture Roost Construction |High Mark with BFDs Bird Guards
543, 520B , 30m 26° 10'32.35" S 027° 18' 38.96" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
544, 520B , 30m 26° 10'34.51" S 027° 18' 55.26" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
545, 517E , 27m 26° 10' 36.66" S 027° 19'11.44" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
546, 520B , 33m 26° 10' 38.85" S 027°19'28.77" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
547, 520B , 30m 26° 10'40.97" S 027° 19'45.61" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
548, 520B , 30m 26°10'43.1" S 027° 20'2.52"E  |Vulture Roost Construction |High Mark with BFDs Bird Guards
549, 520B , 31,5m 26° 10'45.28" S 027° 20'19.77" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
550, 520B , 33m 26° 10'47.46" S 027° 20' 37.05" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
551, 520B , 31,5m 26° 10'49.62" S 027° 20'54.2"E  |Vulture Roost Construction |High Mark with BFDs Bird Guards
552, 520B , 30m 26° 10'51.82" S 027° 21' 11.66" E |[Vulture Roost Construction |High End Marking with BFDs Bird Guards
553, 520B , 31,5m 26° 10' 53.98" S 027° 21'28.8"E
554, 520B , 31,5m 26° 10'56.12" S 027° 21'45.83" E
555, 520B , 30m 26° 10' 58.28" S 027° 22'3.03"E
556, 520B , 31,5m 26°11'0.44" S 027° 22' 20.15" E
557, 520B , 30m 26° 11'2.62" S 027° 22'37.46" E |Pan Construction [High Start marking with BFDs Bird Guards
558, 520B , 31,5m 26°11'4.77" S 027° 22'54.59" E |Pan Construction [High Mark with BFDs Bird Guards
559, 520B , 31,5m 26°11'7.0"S 027°23'12.28"E |Pan Construction [High End marking with BFDs Bird Guards
560, 520B , 31,5m 26°11'9.16" S 027° 23' 29.46" E
561, 520B , 28,5m 26°11'11.32" S 027° 23' 46.67" E
562, 520B , 28,5m 26°11'13.33" S 027° 24' 2.67"E
563, 517F , 18m 26° 11' 14.98" S 027° 24' 15.83" E
564, 520B , 24m 26° 11'23.06" S 027° 24' 23.48" E
565, 520B , 27m 26° 11'32.6" S 027° 24' 32.51"E
566, 520B , 24m 26° 11'42.23" S 027° 24' 41.64" E
567, 517F , 20m 26° 11'50.01" S 027° 24' 49.01" E
568, 520B , 31,5m 26°11'51.8" S 027° 24' 58.94" E
569, 520B , 22,5m 26° 11' 53.67" S 027° 25'9.32"E  |Vulture Roost Construction |High Start marking with BFDs Bird Guards
570, 517E , 18m 26° 11'55.24" S 027° 25' 18.08" E |Vulture Roost Construction |High Mark with BFDs Bird Guards
571, 520B , 24m 26° 11' 56.09" S 027° 25' 24.57" E  |Vulture Roost Construction |High Mark with BFDs Bird Guards
572, 517E , 33m 26° 11'57.84" S 027° 25' 37.85" E |Vulture Roost Construction |High End marking with BFDs Bird Guards
573, 517F , 33m 26° 11'59.04" S 027° 25'45.2"E
574, 518H , 33m 26°12'8.81"S 027° 25'56.13"E |Pan Construction |High Start marking with BFDs Bird Guards
575, 518H , 31,5m 26° 12' 16.03" S 027° 26'4.22"E |Pan Construction |High Mark with BFDs Bird Guards
576, 520B , 22,5m 26° 12'25.24" S 027° 26' 14.55" E |Pan Construction |High Mark with BFDs Bird Guards
577, 520B , 18m 26° 12' 33.93" S 027° 26' 24.27"E |Pan Construction |High End marking with BFDs Bird Guards

578, 520B , 24m

26°12'42.4" S

027° 26' 33.77" E

579, 518C , 35m

26° 12' 51.08" S

027° 26' 43.49" E

580, 518C , 35m

26° 12' 51.67" S

027° 26' 50.32" E

581, 520B , 27m

26° 12' 52.83" S

027° 27' 3.89" E

582, 518D , 20m

26° 12' 53.65" S

027° 27' 13.47"E

583, 518D , 20m

26° 12' 55.76" S

027° 27' 14.35" E

Gantry, 400kV, 20m

26° 12'56.72" S

027° 27' 13.88" E
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TRANSMISSION BIRD COLLISION Unique Identfier:  41-335
PREVENTION GLNDELINE S—— 1

Page: 2 of 11

1 Imtroduwction

A bird coilsion IncCident Feappers wien a bind physically stites sther = overhead conducor or the
overhead ground wire of 8 power line. o e cases of tansmisshon inss, the oyveread ground wire
L=ualy Imvolved. E s generlly acoepbed that binds wsually awvold B Righily wisibe undksd comducions
bat ofen fall bo see the thin gmound wire. In Eouth Africa, bird collsions wfh Transmission s ar= 3
major form of unnafural moralty among ssveral Freafened spedes. Reseach s ongoing o ab=mpt
o gauge fe =Mt of this fomn of morfalty on these species sgrecialy ocranes. Frediminary esuits
radicaie that e mofally could b= eesesiainabie for regional population of species such a5 B
Crane In e cenfal Kapo, Wiken a bind inddent s reconded via the ESNT helpiins (085041 1538)
recommendations for mitigation will fodos Sess guiceines.

2 Supporting Clauses

2.1 Scope

This dobument oyvers the subdesct of birds oliding &@h Trasmsson rees and ghses imomabon
aboat the applcabion of bird Right dverfers (BFD0

211 Purposs

The purpose of this document s o descrbe the probiem of bird colislons. Wi ransmisson lires and
o Indicai= which mitigation mefods ar= avaliabde b addness the probde.

212 Appllcabiity

This guidein: shall appiy Sroughout Trnsmisskon Division.
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23 Definiticns

Rzd Caln Epedes A cmmpdiation of endangered wildfe speoes.
24 Abbreviations

EfT. Endangered WidiHe Tt
25 Roles and Responsibilities

The LUine and Sendhades managers of each Grid shal b= regonshies o =nsae complance with s
document.

28 Implementation Date
Thee Impiementation dale |5 Aprl 2010
27 Process lor monitoring

The Ine ard Senfiude managers of each grids shall monior sendudes for svidence of bind oollskons
and imorm e EWT aocording iy

28 Related / Supporting Documents

A

3 Document Comtant
31 Document Specification
3.1.1 Background and sxtent of the problem of bird collizions

Colksions ame the biggest sngle Sreat posed by Transmission Ines 10 birds I scuthem Africa (van
Rooyen 2004). Most Feavily Impacisd upon are bustands, sios, oames and warious species of wabsr
binds, Thass cpecies are mosiy hesny-boded birds with imfsd manceuwwrabity, which makes &
diMouk for them o ke e necessary evashe acion io avold oolliding sith power lines van Rooyen
2004, Anderson 2001].

Unforfurabedy, many of the colision sensiive species ars considensd threstened in southen Adrica
The graph o shows the number of collsions eporbed per spedes on Transmission nes o
Spgust 1955 o precant (EWT unpublched data). Bost of the heavly affsched species ane Sed T
spedes. | should b= moied hal Fese s only B repored mofalbes, © B sepecied hat o e
number of morialfes go unreporisd. | 5 also mporant io nol= that the moraities reoordsd by
Arderson C2001) a5 disoussed bejow are not induded in &= granh below.
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Figurs 1: Humber of reporied collisions per Speszies on ronsmission lnes froem Asgusi 1068
o thel prisieais [EAT unpubiiched data).

Athough signifcant in Bxef, figure 1 ks not a e nefisction of e =xfent of the probiem, berause Sy
of Fe= colislon lncalities were ciosely moniiored ower a subsianial pedod of tme. 'Whens ong femm
mnforing did Fappen, e picture s dshorhing. In one iInsEnce, whers b-monthily monficring did ke
place, a simgk= 10 Em section of 1320 dsiribufion Ine klsd S5 Bles Craness, 23 Ludwig's Bustand,
and 13 While Stomks Ina three year period Cean Rooyen ungebd. data). In 2004, BE-four Bhee Crans
cacasses wene dzoovensd nexr Cras™ReEnst n e Mofmem Cape prosvinos under 3T of
distribaution Ine.

Cata collectd In the Morfhem Cape provinoe bebwesn 1957 and 1993 posides fariher evidence of e
gravity of T probéem. During an infdal cieaning of ransect, 3 bial of 153 arge bird Carcasses werne
found wnder 20km of Trarsmission ne (220 and 400kKY) mear De Aar n the Northem Cape
Subsequent monfioring of 140 km of power lines (anseck of 10k sxch from 225" up o 2008 In
the =ame area ovwer 3 peniod of 12 monis poduced anoier 155 arcasses (mosdy canes and
bars by e majority under fnsmission nes. (Sncderson 2001

The Red Coia species vulnesrabie o power Ine collsions ae generaly long-ived, siow eproducing
spedes under rabural ondbors. Sorme reoquire very speciic condiions for breeding, resuiting In very
e suCoesshal bresding athempés, or bresding might be restricied o wery small aness. A good gk
of this s the o Tamingo species that ooour In Soulmem ATca, which have esperienced handy Sy
sucressiul breading afempls &t Bosha Fan in Bamibds for sevenl decades, Anofher sxampees |s e
Great 'Whige Felcan ol only breesds surcessfully &t Dessem Isiand In the Wleshem Capes. Thess
spedes havee not evolved b oope with Righ aduit moralty, wth T resuls that consistent Righ aduit
mortaiy over an evienshae period could haee 3 sefous =Tedt on 3 popuksion's abiEy b sustain e
Im the long or even medem e Many of e andhropogenic Freals D Fese specdes ae non-
disoimiriory a5 far as ape 5 oonoemed (=g, habisl desruction, dishrbance and power [nes) amd
therefiore conirbube o adul mofalty, snd & s nob enosn wital the cumuiathe efect of hese mpscs
Could b over the long e

Using Vortes computed modelling, the Soulh Africen Crane Working Group estimated that an
anmissl mrality rele of 150 sdull Blug Cramis could reducs the saslem populaden of Blse
Crames (spp. 2000 individusls in Mpusalanga and KEweZulu-Heisl by 90% by the end of the =
oy (Molann af.al. 2001). A1 ihal SCege thi populetion would Be Punctionslly it

From the figures quisted abowe It i dear thal powsr inss are 3 major cause o &dian monalky among
porder line sensithve species, especially Red Do speces.
Mote: Concems gueries and commemts on s document should be nefemed o B compler

When downiasded from Transmission databass this document & ursooniroibesd, respon sibiEy les wit
e e io ensuane that ks the authorissd vershon
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manifest Rze¥ decades Iater, when & might be 100 it 0 reverse the rend it I3 themfore mperatve to
reduce any form of unnatural mortaily In these specdies, regardess of how nsignifcant it might seem
ot the prezent moment n time.,

3.2 General Document Guideline
3.2.1 Solutions to the problems of bird collisions

3.2.2 Background

A measure that has been proved 10 be reasonably successful in reducing colisions 5 to it e sath
wire with anti-colision devices.

Figure 2: The installation of flappers on the shickd wire from a helicopter.

Success rates of Up 50 S0% recucion I mortaity and aven mors Rave Desn documentad (Famer and
Jannz, 1953) Thers ars sayerml devices avalabie N southarn Africa for the marking of power Inss.
Theze devices wil be described beiow and the advamtages and dsadvantages discussaed. The fiting
of the marking devices are thypicaly done from a helcopter, which adds considerably to the cost of any
project.

3.2.3 Swatic Devices

Seatic gevices ars mecharicaly mors durabie than gymamic devices because ey lack the sement of
wear and tear that moving parts ineviRably have. However, In South Alrica, sSabic devices, particularty
the s0 called Bird Fignt Diverter (320 known a3 the pigtail) has had imited success (Anderson 20011
The most COVIOUS reazon seems 10 be that ey ame sivply lass vishie, sspacially the small ones (see
figure 5). A beter option would be © uze e bigoer pigtal (zee figure S, right), athough t is =2 not
the prafemrsd option.
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Figure 3: Example of stetic devicesa
3.2.4 Dynamic Devicss

Dyramic devices (usudly calied bird fiappers), have moving parts as opposed 10 static devices whemn
thers ars none. Dynamic devices ars very sfactive In recucing colisions as the birgs seem 10 see
them very well (van Rooysn unp. daty) probably becauss of e movemeant That altracts amenton. The
dsadvantage of dymamic devices [ at they ars subject 10 axtsnsive wear and tear, Pevitadiy limting
the (¥aspan of the device Wear and tear has been cbserved on both Tose devices 33 wel as recently
on ADLASH opticy fores. In the later casze solution = In hand y=¢ other than 20 avoid exrth wires and
pacing devices on one shieid wire only.

Figure 4: Examples of the dynamic bird flspper devices

Thiz has covious cost Implcations If @ Ins needs o be re-marked 3t intervals of 3 fom years. No
solution % that problem has besn found 0 date and & must be accepted 35 3 constrart Figurs 4
ShowWs exampies of bird Tappers cumenty avaliable on the markat

Note: Concems queries and comments on This document should be referred 10 the compler
When dowrioaded from Transmission database, this document i3 uncontrolied, responsibilty lfes with
the user to ensure that 11z the authorised version
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3.2.5 Rsflective devicss

A nes product that shows great potential = the inctec BFDBS, a mfiective stainiess siee! sphere of
TOmm dameter. Experments have shown the vishilty of tis device to be superior 1o colour=d (red,
yelow, ahite, Diack) objects especialy durng e low Ight conditons a3t dawn and dusk when birds
may be Tying from roosting areas 0 feedng areas and back. Due to the spherical shape, the device
refiects any avaliable ight In all directions and IS therefore vizhie from 3l direcions InCluding above or
beiow the diverier. The diverier does not require direct sunight and Iz effectve during overcast
condidons and the iow Ight condtions befors surrise and after sunset (Van Rooyen, pers cbs.) When
viewsd curing thesze ow Ight conditions the device = partcusarty visible dgainst dark backgrounds
Such as the ground, trees or Righ ground. R Iz also partcularty vizidie against bright cioud when viewsd
from below

Figure 5: A Reflective Bird Diventer (left) instalied on a line with conventional bird flappers
(right).

Figure 6: An example of reflective diverters on a test line st dusk with white conventionad bird
flappers in between

Note: Concems queries and comments on this document should be refemrad 10 the compler
When downioaded from Tranzmizszion database thiz document is uncontrolied, responsibiity les with
the uzer 0 ensure that tis the authorised version
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A option could be 1o Sring the IRotec NFDEE diverters doss enough 1o form a doiled ine on each
earih wine on oo spans cossing the rver (see figune £). Dee bo the reeiively small size of the
dpherni, i wollkl reed T0 Bb dpacid vary Chosb tog el o make 0 efMectve meximom S
MEasraE SRl on Both sanh wines

328 Spacing intervals

Rzseanch in e Metherands has shown Tl spacng inksnals have a maor influeno= on e
effectvermess of ant-oolEsion devices. In South Africa, the same Fas besn found. Ses Fligune 7 for a
suggeshed marking mefhod with Bird Flappers. I the s of the Inolec BFDES: diverbers, & similar S

mere imlerval |s supoestedl

Gzl Al

Figiane 7. Marking mssthod wikh Ehrd Flappars on overhiasd ground wines {viewsd from aboval

BB B & insorianl B sitmuss M colours (peikoisdtaia)] onoker B masciTiem Sonirasr.

Mole: CoOnCeEms querness and oomments on Bils document showld be nefemed o e oompler
When downlosded fom Tansmission databoss | this document ks usoonirolbed, responsbiisy les wii
e user b0 ensune that ks the authorissd sershon
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3.2.7 Portion of span to be marked

Oniy the micdie 60% of each span neads to be marked as this s where most of the colisions
ocar.

Only 50% of the span needs to be
marted

o

Y

Tower Tower

Nk}

-—f - -

Figure 8: The section that needs to be marked

3.2.8 Nluminated devices

A zpecHic problem iz posad by birds That Ny a2 night, for axampie famingos that migrate great
distances 3t night. A device s avaiiabie for this prodlem, namely e Mace Bird L= which 2 3

Perspey tube with 3 fluorescent tibe inside.

[

1 FLIGINT DENERTINATTACV I WY
COMNECTING PhaE

' PROYICOYIVE BLEE Y

4 FLUORCACENT Yul

CLD GRalssu Ning

Figure 9: The Mace Bird Lite

Note: Concems queries and comments on this document should be referrad 10 the complier
When downioaded from Transmizsion database, this document is uncontrolied, responsibiity fes with
the user 0 enzure that iz the authorised version
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i I= mounted o the cverhesd ground wire and e Ight = snergized by the amblent secrical Seid
pereraied by e oonduciors. & Fas been wssd in South Africa and Bolseesra and k= reporied B Faee
worksd well for ourbing flaminge mortalEy on power limes. Moo scienific dats s avallsble on e
Efectvemess Dut 1 ks penemaly cialmead D e =Teckhe.

33 Revizion Control

A oonract evists betwesn EERCH Transmission ard ENT for neporiing of any widife Interactions with
the power Ines Including bird codision.

4 Authorization

MHamea Designation
W, kioia Gk [Asset M ansgement)]
J. Machinke GM [ Grids]
3 Revizionsz
Dhaibi Rirs. Fismimrks
Miowsember 2014 1 Rediayw gorument and updals io neas Tormeat

Fiote- Concemes queries and oomrments on s dooemend showld be refemed) o T complers

When downlesded from Transmission database, this document ks umoonfrolled, responsibily les with
the wmer o =nsunes thatl s the authorised wershon
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1  Introduction

\arous fypes of birds Use power Ine SiUciures for perching and nesiing puposes. These Suciunss
often are the only (o superion) subsirate.

The principie to be followed I parch management Is not to prevent birds from roosting on fowers, but

raner to prevent them from roosting on crifical parts of the tower. The provision of adequabs
anemiative mosting space on the 1ower wil eniance Mg sLCcess of the Inbenvention.

2 Supporting Clauses

21 Scope
This documen Gerves 36 A guidelne with regands fo the management of pesching and mosting
pefawicar of e birde on Transmission Ines. The presence of large Dids and the associated
sTeamer acivity has a profound Impact on qualty of supply.

2141 Purposs

The document helps the readsr to idendfy sireamer poblems and suggests mbgation measures. It
alsn specifies dimensions, materals and the atachment methods of b quards.

212 Applicablity
Tris documest shall appiy to 3l Trarsmisslon power e Suchres.
22 Nomative/informative References
221 Hormathvs
150 900 1-2000 Guailty Management Sysiems
222  Informative
Refer fo the |iest research report published on Hyperwave.
23 Drefinitions

Parch managamsnt
mmmmmmmwgmmmm ng behaviour of large birss cn
Trarsmission iowers and ofher suciures. |t |5 appiled o Sreamer faulis and SScroCUTons on

smaller lines. It ks aise w=ed In conjunclon with the management of nests on power lines. Whikst nof

Inandad, parch management akso Mesuits In reduced pollution of INSUAts. Perch management is 3o
used bo prevent birss such 3s vuliunss fiom causing damage 1o flore opic cabies,

Micro fting
This tarm refers fo the posftioning of bird guards on specilic parts of fe ower.
This dedsion Wil b= based on the paricular design of the tower a5 well 35 the bird species that ae

targeted.
Macro fMthing strateqy
This term refiers o e delemninalion of which towers o 8 with bird Quards om a paricular

Transmission line. During the National Eird guard project, both comprahensive as well 3 partial fitting
stategies were followed.

Hote: Concems quenies and comments on this documet should be refamed to the compller
Wihen downloaded from Transmission database, this document & uncontrolied, respons ity les weh
the u=er to ensure Mat it s the authaonsed wersion
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24 Abbreviations
Mane

23 Roles and Responsibilities

The Line and Sanitude Managers for each Grid shall be responsibie for e Instalaton of any bird
guarts In thelr respective Grids and for the Implamentation of this guideline.

26 Implementation Date
The Impiemeniaion daie ks June 20400

20T Process for monitoring

The Line and Servitude Managers for 2ach Grid shall be responsible for e monitonng and applcation
10 this guideine.

28 Related [ Supporting Documents
WA,
3 Document Content
31 Document Specification
311 Recognizing bird induced faulting: pollution vs. streamers
In generic bams, an ekciical fault I caused by pallubion, coupied With aporoprate moisture, when

polltant bulc-up takes place on the Insuiator disks. The caating of plLAaTE (which coud range from

mmmummmn;]mmmﬂe properties of
ﬂnlmﬂtxa‘du‘ﬂamtpﬂemm phase-gartn Nashover may eeut across the
INSLIEE0r ST

Inuemeuaumm:nammmmmwhmmmlﬁmmmn
propagates vericaly Wwands the fower. The Taut appears (D Nash across the ar gap and does noT
foliow an Insulator creepage pat as observed on pollution fauls.

Mote: Concems quenies and comments on this documert showuld be refamed to the complier
When dowmioaded from Trarsmission datsbass, this document s unconirolied, respons ity les wih
the: usar o ensure Mat it is the authonsed version
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Figure 1: A picture showing the diffsrences betwaen a classical bird pollution vs streamer fault
In a tower.

3.1.2 Typical indicators of bird streamer faulting problem

3.1.3 Position of flash marks

The flash manks of a bird seamer faut are highly characteristic, but dimicut % spot Typicaly, the
flash marks wil be stuated on the siaelwork drecity above the Bve hardware and at e live end of
mmmng.m.mmempae.mmmcaamnamg Thare are no bum marks ar
the ¢ead end of the INSUIATOr 35 Would be the case WITh 3 polluron-induced fault In the case of
S¥an towers, the DU Marks are simiarty situated on the jumper cabie and on the tower stesiwork
directly above.

Noee: Concems queries and comments on this document should be refiered to the complier
YWhen downloagad from Transmission database, this document is uncontrobag, responsiDity fes weh
the user to ensure Miat it Is the authonsad version
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Flgure & A re Indicating the flash marks caussd by bird streamsrs on & Ve handwans
ﬂ'ﬂﬂ'ﬂ'ﬂﬂfﬂ'ﬂmmﬁ] & (el

314 Time of faults

Eird streamer fauits folow a highly dsInctve Dimodal, tEmporal pattam with peaks usually occwming
JHMMM@MTMWMM in e Canwean (4000 ang
08h00. A possible xplanaton for this lies In e natural pehaviour of binds, i that they sand

to forage away from me line during the day, refuming In e earty evening io roost unal the next
moming. It ks important to note that the provision of artificial food SOUMES, e.. uiture Teeding stabions,
could change the roosting behaviour of the bints and result In a changed patiem of tulting.

2.1.5 Window size

The window size delamines e size of the air gap, which I UM MALSNCas the probabiy of 3
Smeamer induced Mashover. In ong Imsiance, excessive fauling was experienced on one of the two
paralic S00KV lines of simiiar design, wil the only diference being that of 3.2m vs. 4.2m window size.
wuitwres: LEILZng both ines, Taulting happenad only on the ling Wil the smalier air gap. The

ety explanation for this ks Mt the stiRamer could nof bridge the lamer air gap.

3.1.6 Faulting Phase

Ammmnrggmemasumgmmmmmmmmmgnmm
ralated taults tend to be prevalent on the phase which | stusted below the hughast andior
MOET Convenient penching apace on the fower. Emmﬁ:alymmmmtﬁmﬂry
resuts in the top phase (or phases In the casa of doubie cirult owers)
the ofer phasss , umummummmwmmrnEmuwmgmu
the middis Is usuElly the dominant f. . In Soaeh Afca, the midde on
27K HWFMEIEMMUM%MMH“MMMEEE&;E
design which makes s dfficut for birgs 1o noost above the ouiskde phases.

317 Presence of certain bird species

birds tend fo create the nisk of flashovers. U 35 WUiTLres, NS,
mmwmmmm;m nagm%umm:eﬁﬁm The presence of
these Dinds on the fowers 15 a sirong Indicator that bird sTeameers faults could be presen.
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N Flgure 3: Some of the bettsr known birds which
pose a streamer risk to Transmission lines.
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3.1.8 Presence of dead birds under towers

Although elecirocution 35 3 resuit of 3 Dird sreamer Induced fault Is 3 rare occurrence, however It
does ocour. If 0ead bifds Wit burn Marks are 7ound UNdsr SINUCILRES WIRD SUTTICISNT CJearancas 10
praciude any of e bird having physically bridged the air gap with i1s body or
WINgs, It s 3 strong INdication Miat 1t was slectrocuted via 3 bird sireamer fashover.

3.1.9 Clustering of faults in certain areas

The clustenng of streamer faults In certain areas could paint to birds being attracted 0 certaln sections
of the Iine. This could be related to food e.g. vutre f2ading stations or recently bumt veld (herons),
wetlands and'or acevry of kruptions of Insects or rodents. It coud aiso be reidad o
nasung acihity on ihe towers £.g. NEMNMSs Of IS r3pior NEELs Of 10POgraphy — VUIRES prafer 10
T00S! ON towers that are siiuatad on high topographical %=atures such 3 WIS and Mountain foges.

3.1.10 Bird droppings and pellets

The presence of bird droppings on electnical Infrastructure is an Indication Miat it Is being used
Dirs o T00SINg PUrPoses. Careful examination of the locaiity of Mie heaviest polution could gve
IndicaTon of WhEre the favounts roasting spots are. The presence of requIgared Peiiets and pray
remams under trEnsmission towers s aiso evidence that the structure 15 used Dy large Dirs for
roostng. Analysis of the pellets can aid In the identification of the species.

Note: Concems queries and comments on this document should be refierad to the complier
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3.1.11 Seasonality of faults

Mesting habits: Seasonal upsunges In faults are often related to an Infux of migratory or nomadic binds
I an area. In South Africa, with 3 temperate gimate, the onset of sUmMmEr (the @MY 583500 for
mosr of the cOUNDTy) 15 3sE0ciaed wWiTth 3 sSignifleant ncrease 1N bird numbers and bird
SITRAMET fAUis.

A5 3 rsUlt of e highly dynamic nature of e presenca of bird In the vicinity of power ines, it s
recommengded that 3 stock of bird guands be kept by e reglon 1o pamit fast response when bird
faults present themseives on lines not Tited with bird guands.

3.2 General Document Guideline
3.2.1 Fitting Strategies

322 Micro fitting strategy

The tower configuration and deskgn will determin the placement of bird guards. Care must be taken
not b0 create new perches for binds during the instalation process. Bind guands Installed on near
wartical tower members will result In fis shuation.

3.2.3 Tower Design

The tower design plays 3 major roie With respect o bird sireame  related fauis. Verically corfigured
Space 0N of s [ower Jway Imm e Crss-3rms,
mrammmmmg g etions. The reason fof M I that Wil the atter, the birds
mmgmmmmmmmmngmmummmmm.
depending on the design, Me birss st WEllze the avallable space on top Of e tower, theseby
mmmmmﬂmmaMMMMmrszm
sumumqpampmﬁmﬁﬂyumﬂEmammyumwﬁaﬂpemﬂ}g
apa:en:n:ul

Trarsmission Uses 3 vanety of tower designs, with each deskgn having a5 much a6 ten varations. As a
resuit, broad guigelines. will be given In Tils document. Final fiting strategies will have to be confimmed

wiih sutiect specialist for Snal vetting

Hote: Concems queries and cmments on this document should pe refiemed to the compller
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Figurs 5: A picture showing the tower dasigns vuinsrable to bird streamer faults.

Horizontal s¥ain towers are the most vuinerabie 1o streamer faults, folowed by horizontal suspension
towers. Delta towers ane gensraly much 1265 VUNSradie with suspension towers being e least
vunerapie.

Initial resaarch showed that air of Just under one-Meater, on ethar side of the conducior would be
m&ﬂmzomu«:ﬂunpaaméﬁgzansnmﬁL&xasenmuganSamrkanuEmﬂsclﬂmnnm
750mm and 1000mm for practical reasons, $tIng Mem one meter on bath sides of the camenine of
the conductor Nas become the standard at all voitages. (Refer to critical distancs n picture balow).
NO gap of greater than 150mm should De [ef Detween two adjacent bird guards.

Fligurs & : A distancs of meter elther side of the conductor Is regardad as critical In
pnﬂndnnagumnauu:::nmn& -

Noe: Concems queries and comments on tnis document should be refertad to the compller
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3.2 4 Fitting on Outer Phases

revedied that faulls ocourmed on the outer phases where the landing plates were not fully

Expenence
protectsd, which 12t roosang space for birss. Care must be taken not 10 leave any roosting space at
he outer phase extramsas of IoWers.

Figure 7: Picture of Incorract Nitting leaving the landing platss exposed

Note: Concems quaries and comments on this document should be refesred to the compller
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3.2.5 V-strings and l-strings
Although V-gtrings on cenltre thougnt of vuinerable to streamer faulis
a1 FST1nGS, EXDarence has now Sa0un T3 e |30 3 Squaly VNSraBie and shoud 60 02
protected with bird guards.

3.2.6 Protecting the inside of the boat
Faults have 3s0 occurmed where birds had entered and roostad Inside the boat of the tower. Hadeda

Ibis ang Black Sage In partcular have been observed expioting the inside of the boat or iatice
member within e catical area, which was not fitted with dird guarss.

gnt A picture showing an example of Insufficient Mting on Insids of boat Indicated by the

Note: Concems queries and comments on this cocument shoud de referred to the compller
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Flgure 5 Comprehenshe itting strategy as Implemantsd on the Handrina- Kl 2006V lns.

32.7 Macro fitting strategy

Whilst 3 comprenershve fitting sirategy |s e safest, | also camies a high cost. Resulis from partal
fitting were genarally good when comparing rsk of streamer fault with cost of Instaliaton. It must be
pointed out that dependabie knowiedge of the habitat through which Me Ine runs ks crtical when

partial St8r of 3 e Is contemplated.

The decision o 2 bind guarts o 3 Ine s In the st Insince an economical one. It ks based on
= e dip serslive 0ad that the line cames and e afe! that these Taulls are haning on the
CUSIOITETE and

« Wi numbser of bird faults that it experiences (determined from ks fault History)

Sacondly, the habitat thyough which the line passes and the bird species present In fat habitat, and
more speciically Melr ehaviow, INfuances he mMacr THing strateqy. Bird behaviour refers to aspects
Such 35 migration, Teeding and mastng habits. This sirategy s affected by topography, land wse, and
type and avallabilly of food sources. The help of sublect specialist should be Us2d In this regard.

32.8 Consideration of adjacent lines

It has been reported that whese bird guands resulted In 3 decrease of ro0sEng space, IS have
moved to adacent lines and streamer fauls have oocumed there. The Increase In birds (and sireamer
Tauis) mist however also e sesn EMHHWMNW

and mmnm numbsns for an area. it s recommended mat faciors
be consldenad where Ines without bird QUArTs run adacent i Me targeted line.

32.9 Special circumstances

[Resuits 1o dabe on lines hat have bean fited with bird guards hawve resuibad Inan average of 800
reduction In bird faulRng, and some lines have had a 103% reduction In bird reiated fauting. It 1s
Important 1o note bird guands are nof 3 100% solution under all dreumstances, [solaied InsEnces have
been recorded whers binds have managed o wadge themsalvas between bind guarts. These Inckdents

Miohe: Concems queries and comments on this document should be refemed bo the complisr
When downloaded from Trarsmission databass, this document i unconirolied, responsbilly les wih
fthe user to ensure Mat It 15 the authonsed version
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are aways azsodated with exireme derslties of Dirds on a partcular twer or iowers, and ae oflen
associated Wil super-abundance of tod. To date the foliowing exampies have bean recorded:

- I::‘-q:e In mmm:ﬂmmtmmmﬂ
large and If thay themsetves between the Dird guards, i will eventually
In Bird quands colapsing.

+  Lame concenirations of Black-headed Herons have been observed on he
0T the annual So0ding. These birds Mmost In 13me NUMbETS on the TOWers
and Individusils have managed o wedge themseives between the bird guards when mary
birds ar= roosting on one tower.

+  One ingident has been reconded where a Bald Ibis roosted In @ stes! bind guard. These birs
habituaily roost on Transmission 0w In large numibers and It must be assumed that that
could happen, especially a5 Me steel bird guards have bigger gaps between the rods han he
piastic bind guands. It Is not clear a this stage whemer the same will happen with the standard

piaEtic bird guards.

Special circumstances requie spectal soiufions, and each Incident must be Invesigated win the
help of an ommologist o amive at @ solution. In doing 50 It Must ais0 be considered whether the
level of fauling caused by these "special events” jusifies the cost and effort to device 3 solution
mat wil result In & 100% elimination of faults, especially If the fauting levels ane very low and
resiricted o 3 short pesiod of time each year ™

3210 Bird guard specifications
General specifications for bird guards ane Ested below

The types of devices to be usad will prevent birds from perching on Fansmission siructures by Sorming
a barmier o birds on the afecied parts of the stuchure. The device wil consist of 3 base with Upright
shafts a5 described below and will have na moving parts of anything etse that will Ram birds.
Thres devices have been used successfuly a5 part of the Natonal bird guard project and are
rescormimeEndied Tor futune wss, These ans:
» BeeTes Bind guand.
Mis5ion Bird guam
Luiate Bird guard

The [atter company no longer manactures bird quands.
32141 General aspects

The device required s Intenged to pravent birds Som perching on deslgrated aress of
power pylons. nmrfmqlﬂstmamebae with Lpright prongs augr%mmmnummg
itfe, ron-conductive material and should not pose any danger to Ive line wWorkers of birds. An crganic
pﬁgmraﬂasngmemq-mpuwnemmmmmmmnmmm
enatie It io withestant typcal emvironmentail conditions found In South Africa for 3 pesiod I exoess of

15 years.
3212 Dimensions
The giewice should come In three lengths: SO0mm, 750mm and 1000mm. The vertical mds shouid be

about S00mm high, with a spading of bebween 125-1590mm and an outside dlameter of about 20mm.
The base should have dmenslons of SDmme2imm.

3213 Materials to be used

Mole: Concems queries and comments on this documert showld be refamed o the compller
When dowmnioaded from Trarsmission databass, this document ks uncontrolied, responsDilty les wih
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The raw matesials used by e manuaciurer of bird guards should be sourced Som a reputable
suppller who shall Issue 3 guaraniee with regands bo;

= the chemical cComposition of the matertals (DOW HDPE MS010 or smilar)

« the aodtives for ensurng suitable B2 of the product and estmated IFe. (The Clba

-EIH:‘IH Eiiﬁi!m of 2% minimum evel off pigment carten [Wack, Irganom
n% %2 and Timedn ﬁ@ﬂﬂ%ﬂsﬂlﬂ'ﬂﬂmﬂ%ﬂ-mﬂ.ﬁ&lﬂnﬂll

rmemm-eu-esmmngs;mmmmmmta}

+ e proper biending of the raw material with UV Infibitors and ather addiives, that they supply. the
Manracturing process hat Is followed must be sanclionad by the Suppiler and Eskom to ensure
quallty of e product. This Includes the adging of any non-wirgin materal. Not more than 10% of
own reground materal wil be parmiied.

32144 Guality assurance

Al devices gnall camy a babch number and dale. Eshom must e aie o delamine e materials used
for the mamfachure of the parfcular baich.

Unannounced, random samples of the matenals may be @ken :lﬂr-gﬂuepmﬂngrumrg.
Comracts wil be f=minated with any manuaciures that does nat sandands,
and cosis will be recovered for the removal and refting of ird guands EE.I‘EH-E-I}E . Clba can

do analysls of sampies.

Rapid aging and oier tests will be requined that wil Indicate the specific properties of the device.
Refor 1o gefalis bakow. The device shouwd be mechanically sound.

An ongoing programimes should be folowed to cbserve and rack any deteroraton of b guans.
3215 Attachment Methods

Due i e vanety In bower it Is not possiole o be with respect to the Instailation of
pird guands. The e e meston bk ks thers e eJ wrﬁﬁmmammpmm
choice dunng the Installation process.

The conventional method of itting bird guands s by means of stainiess stasl Siraps 35 shown In Figure
11. This methad Is effective but has Me disadvantage Mat Mie qUBDs can only be removed ouring Ive
line work by cuthing the strap. This resuts In a Whe In 50me Instances bk guards are
removed and not repiaced by Ive Iine j2ams jdamage 1o bind guards caused during the Installation of
oplical fiore cables, for INstance, have been reporied). Poor attachment as been obsanved a6 the
singie biggest reason for failure of bind guards 5 shown N Figure 12

In order fo facikate Ive-ine work, quick release straps were designed and manutacturad by 3 number
of supolers. These howsver ane expensive and someimes not eMdent I not Installed propery.

The number of sraps per bind guard varies depanding on the specific tower, sze of the member and
the posiion on e tower. Insalers shoud ensure Mat Te bird guand ks seoarely aiached o the tower
member. As a general nule the Tollowing guidelines may be used

% RUTDer Of 50ans

750 mm
S00mm

L] L] B8
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Figurs 10: An axample of a quick relsase sirap

These s7aps pemit the panid remova of the bird guard by relaxing the tension on the strap and by
pushing the guard out of the way but WOt causing it % 73F from the tower. Upon compistion of the
work, the bird quard s retumed Into position and the strap Is re-tensionad.

K

Sird guards may selectively be 3tiached by means of 3 quick release mechanism I ar2as whers e
line work is anticipated. This mechanism should enabie live line workars to move the bird guard out of
the way but without the device being adle to drop from the top of the tower o onto the conductors.

Altemative UV protaciad polymer siraps are also used Dy oversaas companies. It must be pointed ow
that conventional cable ties Iook the same 3s the UV protected siraps bk have a very short [ife. These
conventional cable ties must tharefore not be usad and only cenifed UV protaciagd polymer siraps are
pemissibie.

Note: Concems queries and conmments on this document should be refestad to the compiler
When downloadad from Transmission datsbase, this document is uncortroliag, responsitilty Jes weh
the user to ensure Niat it Is the authorised version
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Figure 11: An example of a stainless steel strap and tensioning tool.

Flgure 12: The armow Indicates an sxampie of a poorty Installed bird guard.
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Ancther prodlem associated with poor Instalaton Is caused by bind guards being paced on top of
DORS and nuis or where the angie Iron Is taller than the bird guard. This has the effect that the bird
quards are not hekd In piace by the strap. Amarican companies have developad a cip that raises
e bird guard, provides 3 fem Base and Alows the device 10 be sirapped securdy. These cips
may be obtainad from Mission Environmental.

Note: Concems quaries and comMMents on this document should be refierrad 1o the compller
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DIAMOND Vegen Diemont

PROFILE

Ms. Megan Diamond completed a Bachelor of Science degree in Environmental Management from
the University of South Africa and has been involved in conservation for 20 years. During her tenure
at the Endangered Wildlife Trust’s Wildlife & Energy Programme and the Programme’s primary
project (i.e. the Eskom-EWT Strategic Partnership) from 2006 to 2013, she was responsible for
assisting the energy industry and the national utility in minimising the negative impacts, associated
with the construction and operation of electrical infrastructure, on wildlife through the provision
of strategic guidance, risk and impact assessments, training and research. Megan currently owns
and manages Feathers Environmental Services, an avifaunal consultancy that provides guidance to
industry through the development of best practice procedures and avifaunal specialist studies for
various developments including renewable energy facilities, power lines, power stations and
substation infrastructure in addition to railway infrastructure and residential properties within
South Africa and elsewhere within Africa. Megan has attended and presented at several
conferences and facilitated workshops, as a subject expert, since 2007. Megan has authored and
co-authored academic papers, research reports and energy industry related guidelines, including
the BirdLife South Africa/ Endangered Wildlife Trust best practice guidelines for avian monitoring
and impact mitigation at proposed wind energy development sites in southern Africa and the Avian
Wind Farm Sensitivity Map for South Africa (2015), and played an instrumental role in facilitating
the endorsement of these two products by the South African Wind Energy Association (SAWEA),
IAlAsa (International Association for Impact Assessment South Africa) and Eskom. She chaired the
Birds and Wind Energy Specialist Group in South Africa (2011/2012) and the IUCN/SSC Crane
Specialist Group’s Crane and Power line Network (2013-2015), a working group comprised of
subject matter experts from across the world, working in partnership to share lessons, develop
capacity, pool resources, and accelerate collective learning towards finding innovative solutions to
mitigate this impact on threatened crane populations. | am currently a member of the IUCN Stork,
Ibis and Spoonbill Specialist Group and the Eskom-EWT Strategic Partnership Ludwig’s Bustard
Working Group, in addition to an Eskom-led working group that will result in the development of a
national standard and specification for all Medium Voltage power lines constructed both in South
Africa and across the continent.



() PERSONAL DETAILS

Date of Birth | 7 December 1978
Driver’s License | Code Aand B
Home Language | English

Other Languages | Afrikaans

() EDUCATION

BSc Environmental Management | University of South Africa (UNISA)
2002 - 2009

() ACCREDITATION

South African Council for Natural Scientific Professions | Environmental Science
REGISTRATION NUMBER: 300022/14

() EXPERIENCE

Director & Avifaunal Specialist | Feathers Environmental Services
JULY 2013 — PRESENT

*

Perform specialist avifaunal assessment studies to minimise the impact of industrial
infrastructure on birds and their habitats;

Provide strategic guidance to industry through the development of best practice
procedures and guidelines;

Review and comment on methodologies, specialist studies and EIA reports for Renewable
Energy projects;

Provide input into renewable energy and power line developments elsewhere in Africa and
internationally;

Attendance of specialist integration meetings;

Stakeholder liaison;

Manage the collection and collation of relevant and complete desktop and/or field
datasets;

Manage pre- and post-construction avifaunal monitoring data collected at wind and solar
energy facilities;

Site assessments, either as part of the project team or independently; and

Preparation of reports according to project deadlines, including the use of Geographic
Information Systems (GIS) to portray data.

Wildlife & Energy Programme Manager | Endangered Wildlife Trust
OCTOBER 2006 —JUNE 2013

Programme management

*

* % K ¥ ¥

Annual review of the programme’s conservation and research strategic objectives in
accordance with the EWT’s and programme’s vision and mission

Compile and manage programme budgets, monthly reports, work plans and strategy;
Formulate, prioritise and approve relevant research and conservation projects;

Ensure quality delivery of all projects and their outputs;

Participate in international network liaison;

Produce regular popular articles & media releases on programme projects and outputs;



Establish and maintain a network with relevant national & international stakeholders;
Deliver presentations at relevant meetings, functions, workshops & conferences on behalf
of the programme; and

Identify & establish partnerships to achieve conservation goals.

Eskom —EWT Strategic Partnership

*

* % *

* ¥ K X ¥

Effective and sustainable management of the strategic partnership against its goals;
Manage staff in this division;

Develop and maintain relationships with Eskom;

Negotiate the terms of reference for the annual service level agreements between EWT
and Eskom, to ensure the sustainability of the relationship;

Compile annual report to Eskom Corporate Environment and Sustainability;

Produce monthly reports to Eskom’s regional grids on the status of incident follow-up;
Attend applicable forums to interact with Eskom stakeholders;

Participate in international network liaison;

Maintain a network with all relevant local and regional level stakeholders through
meetings, forums and workshops;

Identify research needs relating to the management of wildlife interaction with power
lines;

Conduct research projects on wildlife and power line interaction and present the results at
national and international conferences and workshops;

Development and implementation of training for Eskom field services staff (at various
levels) in the management of wildlife interactions; and

Conduct special investigations on power lines relating to wildlife induced faulting.

Environmental Impact Assessment Division

*

Ensure that this division operates effectively and efficiently at all times and manage staff
in this division; and

Conduct specialist avifaunal studies for new power lines developments including:
tendering/quoting for the projects, conducting field work, preparing reports, presenting
results & negotiating the acceptance of recommendations, final “walk through” as part of
Environmental Management Plans; general project management, all liaison with clients,
Eskom, authorities, Interested and Affected Parties etc.

Programme Administrator & Assistant Research Officer| TRAFFIC East/Southern Africa: South

Africa

AUGUST 2002 — SEPTEBER 2006

Providing administrative support to the Project Manager & National Representative
Co-coordinating and reporting to the Project Steering Committee and the Donor (DANIDA)
on a budget of R3,5 million.

The completion of data-capture process for the CITES permit database as well as assisting
with the transformation of the permit database from DBase into Microsoft Access format.
Liaise directly with Government environmental departments, regarding permit collection
and queries.

Providing information relating to CITES permits wildlife trade to interested parties i.e.
Government departments and Provincial Nature Conservation authorities.

Assisting the National Representative and Programme Officers of TRAFFIC East/Southern
Africa: South Africa with their research or other general work as directed.



Front of House Manager/Receptionist/Reservationist| Lion Sands Private Game Reserve
OCTOBER 2001 — MAY 2002

*  Co-ordination and management of reception staff, shift schedules and leave cycles.
*  Data capturing, statistics, guest liaison and orientation, collation of guest accounts,

relevant administration and documentation flow.

*  Training and development of frontline staff. Switchboard, Reception and Reservations

duties

Personal Assistant| Appliance Trend Setters
MAY 2000 — SEPTEMBER 2001

*  PA duties in addition to conducting the book keeping requirements of the company

) CONFERENCE ATTENDANCE

b

*

Society for Conservation Biology 21° Annual Meeting (1-5 July 2007)

The 6™ TAWIRI Scientific Conference (3 — 6 December 2007) Presented a paper titled “Co-
operative management of wildlife and power line conflicts: an African solution”

Pan-African Ornithological Congress (7-12 September 2008)

International Conference on Overhead Lines, Design, Construction, Inspection &
Maintenance, Fort Collins Colorado USA. (29 March — 1 April 2010) Presented a paper titled
“Bird’s eye view: how birds see is key to avoiding power line collision”

Windaba 2011 — Implementing South African Wind Energy (27-29 September 2011)

Pan African Vulture Summit (16-20 April 2012) Presented a paper titled “Electrification in
Africa — Are our vultures being strung along”

4th Wind Power Africa Conference & Renewable Energy Exhibition (28-30 May 2012)
Presented a paper titled “Wind Energy in Africa — what does this really mean for our
continent’s birds”

13th Pan-African Ornithological Congress (14-21 October 2012) Presented a paper titled
“Stringing South Africa’s Terrestrial Birds Along - Monitoring of Bird Interactions with Power
Line and Experimental Testing of Bird Collision Mitigation at the Karoo Long Term Monitoring
Site”

AEWA Single Species Action-Planning Workshop for the Conservation of the Grey Crowned
Crane (10-13 September 2013) Presented and participated in the workshop as a subject expert
(energy and bird interactions)

() AUTHORED & CO-AUTHORED PAPERS

Jenkins, A.R., Smallie, J. & Diamond, M. 2009. Balls, flashers, flappers and coils: South African
perspectives on a global search for ways to prevent avian collisions with overhead lines. In:
Harebottle, D.M., Craig, A.J.F.K.,, Anderson, M.D., Rakatomonana, H. & Muchai, M. (eds).
Proceedings of the 12" Pan-African Ornithological Congress, 2008. Cape Town, Animal
Demography Unit.

Smallie, J., Diamond, M. & Jenkins, A. 2009. Lighting up the African continent — what does it mean
for our birds? pp. 38—43. In: Harebottle, D.M., Craig, A.J.F.K., Anderson, M.D., Rakotomanana, H. &
Muchai. (eds). Proceedings of the 12th Pan-African Ornithological Congress, 2008. Cape Town,
Animal Demography Unit.
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Jenkins, A. R., Smallie, J.J and Diamond, M. 2010 Avian collisions with power lines: a global review
of causes and mitigation with a South African perspective. Bird Conservation International, pagel
of16.

Retief, E.F., Diamond, M., Anderson, M.D., Smit, H.A., Jenkins, A.R., Brooks, M. 2011. Avian Wind
Farm Sensitivity Map for South Africa.

Jenkins, A.R., Van Rooyen, C.S., Smallie, J.J., Harrison, J.A., Diamond, M. And Smit, H.A. 2012.
BirdLife South Africa / Endangered Wildlife Trust best practice guidelines for avian monitoring and
impact mitigation at proposed wind energy development sites in southern Africa.

Jenkins, A.R., De Goede, K.H., Sebele, L. and Diamond, M. 2013. Brokering a settlement between
eagles and

industry: sustainable management of large raptors nesting on power infrastructure. Bird
Conservation International (2013) 23:232 — 246.

Diamond, M., Harris, J., Mirande, C. and Austin, J. 2014. People of a feather flock together: A global
initiative to address crane and power line interactions. 13th North American Crane Workshop
Summary. Lafayette, Louisiana.

Page-Nicholson, S., Tate, G., Hoogstad, C., Murison, M., Diamond, M., Blofield, A., Pretorius, M.,
Michael, M.D. 2018. Mitigating the Impact of Large Mammals on Wooden Electrical Distribution
Poles in the Kruger National Park, South Africa. African Journal of Wildlife Research.

Diamond, M. and Hoogstad, C. (in press) Collisions and habitat loss associated with utility lines
and wind turbines. IUCN SSC Crane Specialist Group — Crane Conservation Strategy.
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