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EXECUTIVE SUMMARY 
 
1 Introduction 
 

Banna ba Pifhu Wind Farm (RF) (Pty) Ltd (The Applicant) is proposing the construction of the up to 

40.5MW Banna ba Pifhu Wind Farm (BWF) and associated infrastructure including grid connection and 

a Battery Energy Storage System (BESS) (‘proposed development’). The proposed development is 

located approximately 3 km south of the town of Humansdorp in the Kouga Local Municipality and 

Sarah Baartman District Municipality in the Eastern Cape Province. Electricity generated by the BWF 

will be transferred into the national grid via the proposed on-site substation and 66 kV transmission 

line (overhead powerline) to the existing 66 kV Melkhout / St Francis overhead powerline which passes 

through the site. 

 

The Applicant is proposing amendments to the authorised project specifications and inclusion of a 

Battery Energy Storage System. These specification amendments are listed in the table below - 

authorised (old) specifications are listed alongside proposed (new) specifications. 

 

Aspect Authorised Specification Proposed Specification 

Wind Farm 

Maximum 
Generation 
Capacity 

30.6 MW Up to 40.5 MW 

Hub Height 80 m - 105 m Up to 150 m 

Rotor 
Diameter 

90 m - 117 m Up to 190 m 

Blade Length Not specified in EA but can be calculated 
as 45 m – 58.5 m 

Up to 100 m 

Number of 
Turbines 

13 Up to 8 to be authorised and up to 7 to 
be constructed 

Substation 
location  

On-site - connection via existing 66 kV 
Melkhout / St Francis overhead 
powerline, passes through the site 

New location: On-site - connection via 
existing 66 kV Melkhout / St Francis 
overhead powerline, passes through the 
site  

Grid 
connection 
length 

Approximately 1 km Approximately 1.2 km 

Grid 
connection 
substation 

100 m x 100 m New location: 100 m x 100 m 

Site Boundary Portion 1 of Farm No. 868  No change 
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Aspect Authorised Specification Proposed Specification 

Wind Farm 

Portion 2 of the farm Diep Rivier No. 689  
Portion 15 of the farm Diep Rivier No. 
689  
Remainder of the farm Geelhouteboom 
No. 688 

Size of Site 
(ha) 

1140 ha No change 

Gravel Access 
Roads 

Wider than 4 m Approximately 12 m wide during 
construction and rehabilitated to 
approximately 6 m wide during operations 

Concrete 
Foundations 

Approximately 20 m x 20 m at a 
maximum depth of 3 m 

Approximately 1500 square meters in 
total and will be reinforced concrete 
foundations to support the turbine towers 

BESS - Approximately 100m x 100m  
 
This report deals with the impact of the proposed changes on avifauna. 
 

2 Impact of proposed changes 
 

2.1 Displacement of priority species due to disturbance and habitat 
transformation 
 

It is highly likely that most priority species will be temporarily displaced in the development area to 

some degree during the construction operations, due to the noise and activity. The significance will 

be reduced but remain at a medium level after mitigation collectively for priority species.  It is 

concluded that should the amendment be implemented; the original pre- and post-mitigation risk 

rating of medium significance remains unchanged. While the reduction in the number of turbines and 

roads will have some mitigating effect, it will not be enough to reduce the significance rating.  

 

The new lay-out comprises a maximum of 8 turbines (of which a maximum of 7 will be constructed) 

down from 13, as well as the addition of the BESS, which comprises an area of 0.5ha in non-irrigated 

pastures, which is not particularly sensitive habitat for priority species. The substation (1 ha) has also 

been relocated approximately 300m south adjacent to the BESS, in similar habitat (non-irrigated 

pastures). The reduction in the number of new roads due to the decrease in the number of turbines 

will lessen the potential displacement effect of habitat fragmentation on terrestrial birds to a certain 

degree. The new proposed lay-out should therefore not lead to an increase in potential displacement 

impacts on avifauna due to habitat transformation, compared to the original authorised lay-out. It is 
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concluded that should the amendment be implemented; the original post-mitigation risk rating of low 

significance remains unchanged (see Table 8). 

 

2.2 Turbine-related collision mortality of priority species 
 

The new proposed turbine dimensions necessitate a re-assessment of the potential risk of collisions.  

 

The new turbine dimensions will result in an increase of 42% in the total maximum rotor swept area 

if a maximum of 7 turbines are constructed, compared to 13 turbines constructed according to the 

original authorised specifications. However, it will also result in a reduction of 46% in the number of 

turbines. 

 

The majority of published scientific studies indicate that an increase in rotor swept area do not 

automatically translate into a larger collision risk. Most of the studies found turbine dimensions to 

play a less important role in the magnitude of the collision risk relative to other factors such as 

topography, turbine location, morphology, behaviour and a species’ inherent ability to avoid the 

turbines, and may only be relevant in combination with other factors, particularly wind strength and 

topography.  Should the proposed amendment be granted, the number of turbines to be constructed 

will change from 13 to 7 turbines. This amounts to a reduction of 42% or more in the number of 

turbines.  Based on the most recent research on this topic, it is concluded that due to the reduction in 

the number of turbines the overall risk of collision to birds will not increase, despite the increase in 

maximum rotor swept area of the individual turbines.   

 

It is concluded that, should the amendment be implemented, the original pre-mitigation risk rating of 

medium significance for collision mortality will remain unchanged, with a reduction to low 

significance, after the implementation of the mitigation measures proposed in this report. 

 

2.3 Powerline-related collision mortality of priority species 
 

Collisions are the biggest threat posed by high voltage lines to birds in southern Africa (van Rooyen, 
2004). Most heavily impacted upon are bustards, storks, cranes and various species of waterbirds, and 
to a lesser extent, vultures. These species are mostly heavy-bodied birds with limited manoeuvrability, 
which makes it difficult for them to take the necessary evasive action to avoid colliding with 
transmission lines (van Rooyen, 2004). 

Using a controlled experiment spanning a period of nearly eight years (2008 to 2016), the Endangered 

Wildlife Trust (EWT) and Eskom tested the effectiveness of two types of line markers in reducing 

power line collision mortalities of large birds on three 400kV transmission lines near Hydra substation 
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in the Karoo. Marking was highly effective for Blue Cranes Anthropoides paradiseus, with a 92% 

reduction in mortality, and large birds in general with a 56% reduction in mortality, but not for 

bustards, including the endangered Ludwig’s Bustard (Neotis ludwigii). The two different marking 

devices were approximately equally effective, namely spirals and bird flappers, they found no 

evidence supporting the preferential use of one type of marker over the other (Shaw et al. 2018). 

 

It is concluded that, should the amendment be implemented, the original pre-mitigation risk rating of 

medium significance for collision mortality will remain unchanged, with a reduction to low 

significance, after the implementation of the mitigation measures proposed in this report (see Table 

10). 

     

3 Cumulative impacts 
 

The assessment includes all operational and planned renewable energy applications, within a 35km 

radius of the proposed Banna ba Pifhu Wind Farm, for which public information could be sourced.  

 

The maximum number of wind turbines currently proposed for the wind farms which are located 

within a 35km radius in similar habitat around the project site is 367. One hundred and sixty (160) of 

these turbines have been constructed to date. Each of the remaining planned projects must still be 

subject to a competitive bidding process where only the most competitive projects will obtain a power 

purchase agreement required for the project to proceed to construction. It is therefore unlikely that 

a total of 367 turbines will actually be constructed, but due to the possibility that it could happen, the 

precautionary principle must be applied, and it must be assumed that it will be the case. The Banna 

ba Pifhu wind farm will consist of up to 7 turbines, which brings the total number of potential turbines 

within the 35km radius to 374. The 7 turbines of Banna ba Pifhu constitute 1.9% of the total number 

of planned turbines. As such, its contribution to the total number of turbines, and by implication to 

the cumulative impact of all the planned turbines, is low.  

 

4 Mitigation measures 
 

The mitigation measures below are proposed to mitigate the impacts of the proposed Banna ba Pifhu 

wind farm on avifauna. These mitigation measures replace the mitigation measures contained in the 

original specialist study (see Chapter 6 of the Final Impact Assessment Report CSIR November 2012), 

based on the additional monitoring implemented at the site, and with the benefit of 10 years of 

experience since the original recommendations were formulated.  
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4.1 Displacement of priority species due to disturbance 
 

• Restrict the construction activities to the construction footprint area.  

• Do not allow any access to the remainder of the property during the construction period. 

• Measures to control noise and dust should be applied according to current best practice in the 

industry.  

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

be kept to a minimum. 

 

4.2 Displacement of priority species due to habitat transformation 
 

• Following construction, rehabilitation of all areas disturbed (e.g. temporary access tracks and 

laydown areas) must be undertaken and to this end a habitat restoration plan is to be developed 

by a rehabilitation specialist. 

• The recommendations of the specialist ecological study must be strictly adhered to.  

• Maximum use must be made of existing roads and construction of new roads must be kept to a 

minimum. 

 

4.3 Mortality of priority species due to turbine collisions 
 

• A circular  turbine exclusion buffer zone of at least 1.6km, measured from the northern shore of 

the Grassmere Large Dam (-34.080135° 24.764032°), should be implemented around the 

Grasmere Blue Crane roost site (see Figure 15). 

• Additional monitoring of the Grasmere Large Dam Blue Crane roost site needs to be implemented 

over four seasons, before the wind farm becomes operational, to gain additional information on 

flight activity to and from the roost. This is necessary to establish if a curtailment regime is 

required Following construction, rehabilitation of all areas disturbed (e.g. temporary access 

tracks and laydown areas) must be undertaken and to this end a habitat restoration plan is to be 

developed by a rehabilitation specialist. 

• for periods of high risk i.e. that period when the birds arrive to roost and leave again to forage 

elsewhere. 

• Once the turbines have been constructed, post-construction monitoring should be implemented 

to compare actual collision rates with predicted collision rates. 

• Should mortality of priority species be recorded, the avifaunal specialist, in consultation with 

external experts and relevant NGO’s such as BLSA, must determine annual mortality thresholds 

for those priority species killed by turbine collisions.            
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• If the annual projected (adjusted) collision rate exceeds the pre-determined threshold level, 

shutdown on demand (SDoD) must be implemented for high risk priority species.  

 

4.4 Mortality of priority species due to powerline collisions 
 

• The proposed 66kV power line should be marked with Bird Flight Diverters (BFDs) or Bird Flappers 

for its entire length to lower the risk of avian collisions with the power line, according to the 

Eskom standard.      

 

5  Conclusions and impact statement 
 

The proposed changes to the authorised turbine layout, turbine dimensions, substation and overhead 

powerline and the addition of the Battery Energy Storage System (BESS) will not change the 

conclusions of the original bird specialist study conducted in 2011/12 (CSIR 2012) and would in fact be 

advantageous to avifauna due to the reduction in the number of turbines. Provided the 

recommendations in this report are implemented, there is no objection to the implementation of the 

proposed amendment from an avifaunal impact perspective.  
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Details of specialists 
 

Chris van Rooyen 

Chris has 25 years’ experience in the management of wildlife interactions with electricity 

infrastructure. He was head of the Eskom-Endangered Wildlife Trust (EWT) Strategic Partnership from 

1996 to 2007, which has received international acclaim as a model of co-operative management 

between industry and natural resource conservation.  He is an acknowledged global expert in this field 

and has worked in South Africa, Namibia, Botswana, Lesotho, New Zealand, Texas, New Mexico and 

Florida. Chris also has extensive project management experience and has received several 

management awards from Eskom for his work in the Eskom-EWT Strategic Partnership. He is the 

author of 15 academic papers (some with co-authors), co-author of two book chapters and several 

research reports. He has been involved as ornithological consultant in numerous power line and wind 

generation projects. Chris is also co-author of the Best Practice for Avian Monitoring and Impact 

Mitigation at Wind Development Sites in Southern Africa, which is currently accepted as the industry 

standard. Chris also works outside the electricity industry and had done a wide range of bird impact 

assessment studies associated with various residential and industrial developments.   

 

Albert Froneman (Pr.Sci.Nat )  

Albert has an M. Sc. in Conservation Biology from the University of Cape Town and started his career 

in the natural sciences as a Geographic Information Systems (GIS) specialist at Council for Scientific 

and Industrial Research (CSIR). In 1998, he joined the Endangered Wildlife Trust where he headed up 

the Airports Company South Africa – EWT Strategic Partnership, a position he held until he resigned 

in 2008 to work as a private ornithological consultant. Albert’s specialist field is the management of 

wildlife, especially bird related hazards at airports. His expertise is recognized internationally; in 2005 

he was elected as Vice Chairman of the International Bird Strike Committee. Since 2010, Albert has 

worked closely with Chris van Rooyen in developing a protocol for pre-construction monitoring at wind 

energy facilities, and he is currently jointly coordinating pre-construction and operational monitoring 

programmes at several wind farm facilities. Albert also works outside the electricity industry and had 

done a wide range of bird impact assessment studies associated with various residential and industrial 

developments. Since 2009 Albert has been a registered Professional Natural Scientist (reg. nr 

400177/09) with The South African Council for Natural Scientific Professions, specialising in Zoological 

Science.    

 

  



 
Banna ba Pifhu Wind Farm Avifaunal Impact Assessment: Amendment Application    Page 9 
 
 

 

SPECIALIST DECLARATION 
 

We, Chris van Rooyen and Albert Froneman as the appointed specialists hereby declare/affirm the correctness of the information 
provided as part of the application, and that we: 

• in terms of the general requirement to be independent (tick which is applicable): 
 

X other than fair remuneration for work performed/to be performed in terms of this application, have no business, 
financial, personal or other interest in the activity or application and that there are no circumstances that may 
compromise my objectivity; or 

  

 am not independent, but another EAP that is independent and meets the general requirements set out in 
Regulation 13 has been appointed to review my work (Note: a declaration by the review specialist must be 
submitted); 

 

 

• have expertise in conducting specialist work as required, including knowledge of the Act, regulations and any guidelines that 
have relevance to the proposed activity; 

• will ensure compliance with the EIA Regulations 2014; 
• will perform the work relating to the application in an objective manner, even if this results in views and findings that are not 

favourable to the application; 
• will take into account, to the extent possible, the matters listed in regulation 18 of the regulations when preparing the 

application and any report, plan or document relating to the application;  
• will disclose to the proponent or applicant, registered interested and affected parties and the competent authority all material 

information  in our possession that reasonably has or may have the potential of influencing any decision to be taken with 
respect to the application by the competent authority or the objectivity of any report, plan or document to be prepared by 
ourselves for submission to the competent authority (unless access to that information is protected by law, in which case we 
will indicate that such protected information exists and is only provided to the competent authority); 

• declare that all the particulars furnished by us in this form are true and correct;  
• are aware that it is an offence in terms of Regulation 48 to provide incorrect or misleading information and that a person 

convicted of such an offence is liable to the penalties as contemplated in section 49B(2) of the National Environmental 
Management Act, 1998 (Act 107 of 1998). 

 

Signature of the specialists 

Afrimage Photography (Pty) Ltd t/a Chris van Rooyen Consulting 

             

Name of company 

 

24 January 2022            

Date 
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1 Introduction 
 

Environmental authorisation was granted to the proposed Banna ba Pifhu Wind Farm (BWF) near 

Humansdorp on 21 July 2014. The proposed wind farm is located on the farm Broadlands in the Kouga 

Local Municipality of the Cacadu District Municipality, in the Eastern Cape Province. Prior to the 

authorisation, in 2011/12, avifaunal pre-construction monitoring was conducted by Chris van Rooyen 

Consulting at the site of the proposed wind farm in accordance with the first edition of the “Best 

practice guidelines for avian monitoring and impact mitigation at proposed wind energy development 

sites in southern Africa” (Jenkins et al. 2011) which was published by the Endangered Wildlife Trust 

(EWT) and BirdLife South Africa (BLSA) in March 2011, and subsequently revised in 2011, 2012 and 

2015 (third edition).  

 

In August 2018, the developer, WKN Windcurrent SA (Pty) Ltd (Windcurrent), indicated that they 

intend to apply for an amendment to the Environmental Authorisation. Chris van Rooyen Consulting 

was approached by Windcurrent to assess the potential impact of the proposed changes on avifauna. 

However, for various reasons the amendment process was not completed, and only resumed in 

October 2021.  The following changes that are applied for are listed in Table 1 below. 

 
Table 1: Authorised and proposed specifications 

Aspect Authorised Specification Proposed Specification 

Wind Farm 

Maximum 
Generation 
Capacity 

30.6 MW Up to 40.5 MW 

Hub Height 80 m - 105 m Up to 150 m 

Rotor 
Diameter 

90 m - 117 m Up to 190 m 

Blade Length Not specified in EA but can be calculated 
as 45 m – 58.5 m 

Up to 100 m 

Number of 
Turbines 

13 Up to 8 to be authorised and up to 7 to 
be constructed 

Substation 
location  

On-site - connection via existing 66 kV 
Melkhout / St Francis overhead 
powerline, passes through the site 

New location: On-site - connection via 
existing 66 kV Melkhout / St Francis 
overhead powerline, passes through the 
site  

Grid 
connection 
length 

Approximately 1 km Approximately 1.2 km 

Grid 
connection 
substation 

100 m x 100 m New location: 100 m x 100 m 
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Aspect Authorised Specification Proposed Specification 

Wind Farm 

Site Boundary Portion 1 of Farm No. 868  
Portion 2 of the farm Diep Rivier No. 689  
Portion 15 of the farm Diep Rivier No. 
689  
Remainder of the farm Geelhouteboom 
No. 688 

No change 

Size of Site 
(ha) 

1140 ha No change 

Gravel Access 
Roads 

Wider than 4 m Approximately 12 m wide during 
construction and rehabilitated to 
approximately 6 m wide during operations 

Concrete 
Foundations 

Approximately 20 m x 20 m at a 
maximum depth of 3 m 

Approximately 1500 square meters in 
total and will be reinforced concrete 
foundations to support the turbine towers 

BESS - Approximately 100m x 100m  

Aspect 
Centre Point Locations 

Latitude Longitude 
On-Site 
Substation 34°4'9"S 24°47'15"E 

BESS 34°4'12"S 24°47'15"E 

 

Although the pre-construction monitoring had already been completed at the proposed wind farm in 

2012, the latest edition of the guidelines (2015) state as follows: 

 

“If there is a significant gap (i.e. more than three years) between the completion of the initial pre- 

construction monitoring and impact assessment, and the anticipated commencement of 

construction, it may be advisable to repeat the pre-construction monitoring (or parts thereof) to 

assess whether there have been  any  changes  in  species  abundance, 

movements  and/or  habitat  use in  the interim.” 

          

In view of the above requirement, Chris van Rooyen Consulting suggested at the commencement of 

the amendment procedure in 2018, that the following approach to be followed, in order for an 

adequate assessment of the proposed changes to be made: 

 

• As a minimum, surveys had to be conducted in spring to look for raptor nests, Blue Crane roosts 

and Denham’s Bustard leks in and around the site. 

• In addition, an important issue was potential raptor (especially Amur Falcons) and White Stork 

collisions in summer.   One full summer survey, which includes transects counts and vantage point 
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watches, needed to be implemented around December/early January when these summer 

migrants were likely to be present in greatest numbers. 

 

It was deemed unnecessary to repeat the whole 12-months monitoring for the following reasons: 

 

• Since 2012, several post-construction reports had become available of existing wind farms in the 

greater Kouga area, which provided data on the species which are typically impacted by wind 

turbines in the region. 

• Wessel Rossouw, the field monitor who was designated to conduct the monitoring, lives in 

Jeffreys Bay and had been actively involved for several years in the St Francis Bay Bird Club road 

counts in the area. His intimate knowledge of the location, abundance and diversity of the 

avifauna in the area could act as an additional supplementary source of information. 

• The St Francis Bay Bird Club seasonal road count data for the BWF site from 2011 to 2018 (eight 

years) was made available. This data provided comprehensive background information on the 

numbers and variety of avifauna at the site. 

• The habitat at the site and immediate surroundings had not changed in any substantial manner 

since the original pre-construction monitoring was completed in 2011-2012. 

 

Nest searches, habitat assessment and one season of pre-construction monitoring was implemented 

in September and December 2018. Another site visit was conducted in January 2022 to assess if the 

habitat at the site has changed in any material manner, and investigate whether there are any new 

avifaunal sensitivities that had not been recorded before.  

 

2 Objectives of the report  
 

The objectives of the report are as follows: 

 

• To report on the ground-truthing of the habitat at the site;  

• To report on any priority species nests at or close to the site; 

• To report on any roost sites of priority species at or close to the site;  

• To assess the priority species variety, abundance and flight movement recorded through transect 

counts, vantage point watches and focal point monitoring during one season of repeat 

monitoring;  

• To assess the potential impacts linked to the proposed Battery Energy Storage System (BESS), 

changes to the lay-out, including overhead powerline and substation, the number of turbines and 

the turbine dimensions;  
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• To provide recommendations for the mitigation of the identified impacts.  

 

3 Assumptions and limitations 
 

The basic assumption is that the sources of information used are reliable enough to allow for 

meaningful interpretation.  However, it must be noted that there are certain limitations: 

 

• The presence of migratory birds at the site is linked to environmental conditions.  The number of 

migratory birds at the site varies from year to year, as do their time of arrival and departure. The 

absence of certain migratory species during the survey period cannot be taken as representative 

of all years and all conditions. 

• While every effort (within reason) was made to access information on the renewable energy 

projects within a 35km radius around the Banna ba Pifhu project for purposes of the cumulative 

impact assessment, it is possible that additional projects are planned for which information is not 

accessible in the public domain.   

 

4 Methods 
 

4.1 Habitat ground truthing 
 

A site visit was conducted on 4-5 September 2018 during which time the site was inspected on foot 

and with a vehicle. Photographs of the habitat were taken and compared with the photographs taken 

during the pre-construction monitoring in 2011/2012. The original habitat delineation was also 

revisited to establish if the habitat had changed significantly. A second site visit was conducted on 15 

January 2022 to assess the habitat again, using the same method i.e., comparing the habitat with the 

photographs taken during the pre-construction monitoring in 2011/2012 and in 2018.    

 

4.2 Nest searches 
 

Eight areas were identified as potentially suitable for priority species, particularly raptors such as 

Jackal Buzzard, Secretarybird and Martial Eagle.  These areas are located in deep kloofs containing a 

mixture of indigenous thicket and exotic trees, mostly Black Wattle and Port Jackson, but also a few 

large Eucalyptus trees. These areas are located within a radius of up to 8.5km around the centre of 

the site (see Figure 1).  
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Nest searches were conducted at the above-mentioned eight areas on 27 - 28 September 2018. In 

some instances, surveys had been completed on some of the areas prior to the nest searches, which 

rendered additional information.    



 
Figure 1: Areas where nest searches were conducted (yellow polygons). The proposed turbine positions are indicated with numbers. BESS = battery energy storage facility



4.3 Repeat pre-construction monitoring 
 

The repeat pre-construction monitoring protocol for the site was based on the latest version (2015) 

of Jenkins A R; Van Rooyen C S; Smallie J J; Anderson M D & Smit H A. 2011. Best practice guidelines 

for avian monitoring and impact mitigation at proposed wind energy development sites in southern 

Africa. Endangered Wildlife Trust and Birdlife South Africa. Species were classified using the latest 

BirdLife South Africa (BLSA) list of priority species for wind farms (Retief et al. 2014). 

 

4.3.1 Drive and walk transects 
 

Monitoring was conducted from 3 – 7 December 2018 in the following manner: 

 

• One drive transect was identified totalling approximately 15km on the turbine site.  

• The observer travelling slowly (± 10km/h) in a vehicle recorded all birds on both sides of the 

transect. The observer stopped at regular intervals (every 500 m) to scan the environment with 

binoculars.  The drive transect was counted five times.  

• In addition, two walk transects of 1km each were identified at the turbine site. Each walk transect 

was counted eight times. All birds were recorded during walk transects.   

• The following variables were recorded: 

o Species; 

o Number of birds; 

o Date; 

o Start time and end time; 

o Estimated distance from transect; 

o Wind direction;  

o Wind strength (Estimated Beaufort scale 1-7); 

o Weather (sunny; cloudy; partly cloudy; rain; mist); 

o Temperature (cold; mild; warm; hot); 

o Behaviour (flushed; flying-display; perched; perched-calling; perched-hunting; flying-

foraging; flying-commute; foraging on the ground); and 

o Co-ordinates (priority species only). 

 

The aim with drive transects was primarily to record large priority species (i.e. raptors and large 

terrestrial species), while walk transects were primarily aimed at recording small passerines. The 

objective of the transect monitoring was to gather baseline data on the use of the site by birds in 

order to measure potential post-construction displacement by the wind farm activities. 

 

4.3.2 Vantage point counts 
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Vantage point counts were conducted for 12 hours per VP in the period 3 – 6 December 2018 in the 

following manner: 

 

• Two vantage points (VPs) were identified in the turbine area, to record the flight altitude and 

patterns of priority species. The following variables were recorded for each flight: 

o Species; 

o Number of birds; 

o Date; 

o Start time and end time; 

o Wind direction; 

o Wind strength (estimated Beaufort scale 1-7); 

o Weather (sunny; cloudy; partly cloudy; rain; mist); 

o Temperature (cold; mild; warm; hot); 

o Flight altitude (high >200m; medium 30 – 200m; low <30m); 

o Flight mode (soar; flap; glide; kite; hover); and 

o Flight time (in 15 second-intervals). 

 

The objective of vantage point counts was to assess the potential collision risk to priority species 

associated with the proposed wind farm.  

 

See Figure 2 below for a map of the transects, VPs and focal points at the site. 

 

4.4 Focal point counts 
  

A total of four potential focal points of bird activity were identified and monitored (see Figure 2). The 

three focal points were the following: 

 

• FP1 (34.055100°, 24.777800°): This is a large dam to the north of the site, known as the 

Broadlands Dam.  

• FP2 (34.054526°, 24.780832°): This is another large dam north of the site, known as the Du 

Toitsvlakte Dam. 

• FP3 (-34.080135°, 24.764032°): This is a large dam south of the site known as the Large Grassmere 

Dam, identified as potential roost site based on historical records of Blue Cranes roosting in the 

dam. The northern shore of the Large Grassmere Dam is located approximately 1.6km from the 

closest proposed turbine (see Figure 2). Roost counts were conducted on 27 and 29 October, 

starting at 17h45 until after sunset, finishing at 19h20. The roost was again counted on 5 
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December 2018 from 16h30 to 19h55 to record the flight activity of Blue Cranes roosting in the 

dam.      

• FP4 (-34.097634°, 24.843413°): This a large natural pan situated approximately 6km south-east 

of the proposed BWF site, known as Soutvlei. The site was counted on 29 October 2018 from 

17h30 to 19h20 to record the number of priority species.     

 

4.5 St Francis Bay Bird Club seasonal road counts 
 

The St. Francis Bay Bird Club are doing seasonal bird surveys from public roads at several of the 

proposed wind farm sites in the Jeffrey’s Bay/ Humansdorp area. These surveys commenced in 

autumn 2011 and the data used in this report is up to the winter of 2018. In some years more than 

one survey per season were conducted, which means that comparisons across years or seasons must 

be done with caution as the number of surveys per season was not always the same. However, it does 

provide a useful indicator of average abundance of priority species.   



 
Figure 2: Transects, VPs and focal points used during the monitoring in December 2018.  



5 Results 
 

5.1 Habitat ground truthing and National Environmental Screening 
Tool 

 

According to the on-line National Environmental Screening Tool (DFFE 2022), the site should be 

classified as Low Sensitivity for wind development from an avifaunal perspective. This is however not 

correct, due to the occurrence of several Red Data species at the site, recorded during pre-

construction monitoring.  These include White-bellied Korhaan, African Marsh-Harrier, Blue Crane, 

Denham’s Bustard, Martial Eagle, Secretarybird and Black-winged Lapwing (see Site Verification 

Report Appendix 3).  

 

Physical inspection of the BWF site in 2018 and 2022 revealed that the habitat and land-use have 

remained essentially the same since the first pre-construction monitoring was completed in 2012.  

 

The natural vegetation in the survey area consists of Humansdorp Shale Renosterveld and Gamtoos 

Thicket (Mucina & Rutherford 2006). However, vegetation structure is more critical in determining 

bird habitat than actual plant composition (Harrison et al. 1997). Therefore, the description of the bird 

habitat presented in this report concentrates on factors relevant to birds and does not give an 

exhaustive list of plant species which occur in the study area. The following bird habitat classes were 

defined within the survey area: 

 

• Agriculture: The majority of the survey area consists of agricultural land, and mostly comprises 

pastures, both irrigated and dry-land, structurally resembling short grassland; 

• Thicket:  Tall, dense thicket where trees, shrubs and succulent components are well represented. 

Present in steep valleys along drainage lines, particularly the Seekoei River. 

• Wetlands: Includes both man-made dams and natural seasonal wetlands. The seasonal wetlands, 

when dry, comprise short grassland structurally identical to the surrounding pastures. In the rainy 

season, depending on the amount of rainfall, some of the wetlands contain standing water for 

weeks up to several months; and 

• Scrub: Grassland with scattered to dense scrub. 

 

5.2 Nest searches  
 

5.1.1 Nest searches  

 

Only one nest of a priority species was discovered during the nest searches in September 2018. This 

is a Blue Crane nest which is located on the edge of a small ephemeral pan approximately 2km from 

the closest proposed turbine (see Figure 5). No Blue Crane nests or breeding pairs were observed 

during the site inspection in January 2022. 
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5.3 Drive and walk transects 
 

The results of the transect counts performed during December 2018 are tabled in Tables 2 and 3. 

 
Table 2: The results of the drive transects: December 2018 

 Total number of 

individuals - all 

species 

Total number of 

individuals -

priority species 

only 

Total number of 

species 

Total number of 

priority species 

Wind farm 3835 173 80 9 
 
Table 3: The results of the walk transects: December 2018 

 Total number of 

individuals - all 

species 

Total number of 

individuals -

priority species 

only 

Total number of 

species 

Total number of 

priority species 

Wind farm 1868 30 50 5 

 

Six priority species were recorded as incidental sightings (i.e., not during formal surveys) in and around 

the site and eight priority species during vantage point counts (see Table 4 for a consolidated list of 

priority species from all survey sources, and Appendix 1 for a consolidated list of all species recorded 

in December 2018, and Appendix 2 for a list of species recorded during the site visit in January 2022). 

 
Table 4: Consolidated list of priority species recorded: December 2018 

Priority Species  Taxonomic name Transects 

turbine 

Focal 

Points 

Incidental Vantage 

Points 

African Fish-Eagle Haliaeetus vocifer       * 

African Harrier-Hawk Polyboroides typus *       

African Marsh Harrier Circus ranivorus *   * * 

Black-winged Lapwing Vanellus melanopterus *   *   

Blue Crane Grus paradisea * * * * 

Common Buzzard Buteo buteo *       

Denham's Bustard Neotis denhami *   * * 

Jackal Buzzard Buteo rufofuscus *   * * 

Martial Eagle Polemaetus bellicosus *       

Secretarybird Sagittarius serpentarius     * * 

Spotted Eagle-Owl Bubo africanus *       
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White Stork Ciconia ciconia *     * 

White-bellied Korhaan Eupodotis senegalensis       * 

Total: 13   10 1 6 8 

 

An Index of Kilometric Abundance (IKA = birds/km) was calculated for each priority species, and also 

for all priority species combined, which equates to 2.3 birds/km for the drive transects, and 1.88 

birds/km for walk transects (see Figures 3 and 4 below). 

 

Figure 5 below shows the spatial distribution of priority species at the BWF site, as recorded during 

transect counts and incidental sightings. 

 

 
Figure 3: Index of kilometric abundance for drive transects: December 2018 
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Figure 4: Index of kilometric abundance for walk transects December 2018 

  



 
Figure 5: Spatial distribution of priority species recorded during transect counts and as incidental observations at the BWF site: December 2018 



5.4 Vantage point counts 
 

5.4.1 Passage rates 

 

A total of 24 hours of vantage point watches (12 hours per vantage point) was completed at the BWF 

site in order to record flight patterns of priority species. In the sampling period, priority species were 

recorded flying over the turbine VP area for a total of 6 hours, 47 minutes and 55 seconds. A total of 

71 individual flights were recorded. The passage rate for priority species recorded at the turbine VP 

area (all flight heights) was 4.04 birds/hour1.  

 

See Figure 8 below for the duration of recorded flights area for each species, at each height class 2. 

 

5.4.2 Site specific collision rating 

 

An elementary site-specific collisions risk rating for each priority species recorded during VP watches 

was calculated to give an indication of the likelihood of an individual of the specific species to collide 

with the turbines at this site.  This was calculated taking into account the following factors: 

 

• The duration of all height flights. Due to the latest (2022) proposed change in the turbine 

dimensions which will result in larger turbines than was envisaged in 2018, all the flights were 

included in the risk calculation as a precautionary measure;   

• the susceptibility to collisions, based on morphology (size) and behaviour (soaring, predatory, 

ranging behaviour, flocking behaviour, night flying, aerial display and habitat preference) using 

the ratings for priority species in the Avian Wind Farm Sensitivity Map of South Africa (Retief et 

al. 2012); and  

• the number of planned turbines, in this instance 13 (authorised) or up to 8 (proposed to be 

authorised but for only seven to be utilised).  

 

This was done in order to gain some understanding of which species are likely to be most at risk of 

collision, and to compare the relative collision risk in the two scenarios i.e. the authorised 13 turbines 

vs the proposed  8turbine positions to be authorised. The formula used is as follows3:  

                                                            
1 A distinction was drawn between passages and flights. A passage may consist of several flights e.g. every time 
an individual bird changes height or mode of flight, this was recorded as an individual flight, although it still 
forms part of the same passage.   
 
2 Flight duration was calculated by multiplying the flight time with the number of individuals in the flight e.g. if 
the flight time was 30 seconds and it contained two individuals, the flight duration was 30 seconds x 2 = 60 
seconds. 
 
3 It is important to note that the formula does not incorporate avoidance behaviour. This may differ between 
species and may have a significant impact on the size of the risk associated with a specific species. It is generally 
assumed that 95-98% of birds will successfully avoid the turbines (SNH 2010).   
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Duration of flights x collision susceptibility calculated as the sum of morphology and behaviour ratings 

x number of planned turbines ÷100.  

 

The results are presented in Tables 5 and 6 and Figures 6 and 7 below.  

 
Table 5: Site specific collision rating with 13 turbines 

Species 

Duration of medium 

height flights 

(decimal hr)  

Avian Wind 

Farm 

Sensitivity 

Map collision 

susceptibility 

rating 

Number 

of 

turbines 

Site 

specific 

collision 

risk 

rating 

Secretarybird 0.00 95 13 0.02 

White-bellied Korhaan 0.01 70 13 0.12 

Jackal Buzzard 0.02 95 13 0.20 

Denham's Bustard 0.04 85 13 0.45 

White Stork 0.24 80 13 2.49 

African Marsh-Harrier 0.29 85 13 3.15 

African Fish-Eagle 0.89 115 13 13.28 

Blue Crane 5.31 85 13 58.72 

Average 0.85 88.75  9.80 

 

Table 6: Site specific collision rating with 8 turbines 

Species 

Duration of medium 

height flights 

(decimal hr)  

Avian Wind 

Farm 

Sensitivity 

Map collision 

susceptibility 

rating 

Number 

of 

turbines 

Site 

specific 

collision 

risk 

rating 

Secretarybird 0.00 95 8 0.01 

White-bellied Korhaan 0.01 70 8 0.07 

Jackal Buzzard 0.02 95 8 0.12 

Denham's Bustard 0.04 85 8 0.28 

White Stork 0.24 80 8 1.53 

African Marsh-Harrier 0.29 85 8 1.94 

African Fish-Eagle 0.89 115 8 8.17 

Blue Crane 5.31 85 8 36.13 

Average 0.85 88.75   6.03 
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Figure 6: Site specific collision rating for priority species: 13 turbines  

 

 

 
Figure 7: Site specific collision rating for priority species: 8 turbines   



 

 

 
Figure 8: Duration of priority species flight activity at the BWF during the summer survey in December 2018 
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5.4.3 Spatial distribution of flight activity 

 

Flight maps were prepared for the species with higher than zero collision risk indices, indicating the spatial 

distribution of all flights observed from the two vantage points (see Figures 8-11 above). This was done by 

overlaying a 100m x 100m grid over the survey area. Each grid cell was then given a weighting score (Very 

High; High; Medium; Low) taking into account the duration and distance of individual flight lines through a 

grid cell and the number of individual birds associated with each flight crossing the grid cell, in order to give 

an indication where the observed flight activity was most concentrated.  It is important to interpret these 

maps bearing in mind the difference in flight duration for each species i.e. the “High” category on the map 

for Blue Crane is not equivalent to the “High” category on the map for Jackal Buzzard, as the flight duration 

for Blue Crane is much higher than the flight duration for Jackal Buzzard (see Figure 6).   
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Figure 9: Blue Crane flight activity at the BWF during the survey in December 2018 
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Figure 10: African Fish Eagle flight activity at the BWF during the survey in December 2018 
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Figure 11: White Stork flight activity at the BWF during the survey in December 2018 



 
Banna ba Pifhu Wind Farm Avifaunal Impact Assessment: Amendment Application    Page 35 
 
 

 

 
Figure 12: Jackal Buzzard flight activity at the BWF during the survey in December 2018 



5.5 Focal point counts 
 

• FP1: Counts were conducted in December 2018, but no priority species were recorded. Non-

priority species recorded were Malachite Kingfisher Corythornis cristatus, Egyptian Goose 

Alopochen aegyptiaca, Yellow-billed Duck Anas undulata, African Sacred Ibis Threskiornis 

aethiopicus and Reed Cormorant Microcarbo africanus. 

• FP2: Counts were conducted in December 2018, but no priority species were recorded. Non-

priority species recorded were Egyptian Goose Alopochen aegyptiaca, Yellow-billed Duck Anas 

undulata, African Sacred Ibis Threskiornis aethiopicus, White-faced Whistling Duck Dendrocygna 

viduata, Kelp Gull Larus dominicanus, South African Shelduck Tadorna cana, and Spur-winged 

Goose Plectropterus gambensis. 

• FP3: Counts were conducted at Grassmere Large Dam in September and December 2018. In 

September 2018, 66 roosting Blue Cranes were counted. In December 2018, 60 Blue Cranes were 

counted in the fields around the dam, some of which eventually flew off in an easterly direction. 

Of these, 25 roosted in the dam. During a previous survey, 74 Blue Cranes were counted roosting 

in the dam (W. Rossouw pers. com). In January 2022, the roost was inspected but no Blue Cranes 

were present. 

• FP4: Counts were conducted in September 2018, when 216 Blue Cranes were counted and 224 

Greater Flamingos. During a previous survey, 153 Blue Cranes were counted (W. Rossouw 

pers.com).  

  

5.6 St Francis Bay Bird Club seasonal road counts 
 

The seasonal counts performed from public roads by the St Francis Bird Club at the BWF site between 

2011 and 2018 yielded a valuable record of the priority species which are likely to be encountered at 

the site (see Figure 13).  

  



 
Figure 13: Seasonal counts of priority species at the Banna ba Pifhu wind farm site for the period 2011 – 2018 
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6 Discussion 
 

6.1 Habitat ground truthing  
 

The habitat remained essentially the same since the original pre-construction motoring was 

conducted in 2011/12 and the repeat monitoring was conducted in 2018. The data collected during 

those surveys therefore remain relevant and can be considered for this assessment as well. This is 

particularly relevant for the migratory Amur Falcon which were recorded in large numbers during the 

original surveys, but not in 2018. The fact that Amur Falcons were not recorded in December 2018 

cannot be linked to changes in the habitat, but rather to other environmental conditions, most likely 

rainfall, or timing of the surveys. In January 2022, a small number of Amur Falcons were again 

recorded at the site during the site inspection.   

  

6.2 Nest searches 
 

From a potential risk to priority species, it is encouraging that no priority raptor species nests were 

recorded during the nest searches conducted in September 2018. The only priority nest which was 

positively identified in 2018 was that of a Blue Crane which is situated off-site, about 2km from the 

closest proposed turbine (see Figure 5).  Potential breeding of White-bellied Korhaan is suspected in 

the shrub area in the south-eastern corner of the BWF area, but no turbines are planned in that area. 

This was confirmed during the site visit in January 2022 when several birds were observed in this area. 

Two Black-winged Lapwing nests were recorded during the original surveys in 2011/12. From 

experiences with lapwings in general, it seems that they are highly adaptable to potential human 

disturbance, it is therefore not expected that the construction activities at the BWF will displace 

breeding birds.        

 

6.3 Drive and walk transects 
 

The transect counts produced evidence of priority species diversity and abundance very similar to the 

original monitoring done in 2011/12, thereby further reinforcing the impression that the habitat has 

not changed in any significant way. The one notable difference between the original monitoring done 

in 2011/12 and the one season done in December 2018 is the presence of Amur Falcons during the 

former. In 2011/12 they were recorded as the second most abundant priority species after Blue 

Cranes. The possible reasons for their absence this time round have already been discussed above 

under 6.1.  Several individuals were recorded during the site visit in January 2022. They seem to favour 

the grassland in the eastern section of the study area.  
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The spatial distribution of priority species recorded in 2018 shows no specific concentrations of 

priority species linked to specific habitat, except that there seem to have been more records from the 

eastern side of the BWF area.  However, this was not the case during the original monitoring in 

2011/12 and should therefore not be viewed as significant.  

 

Information from operational wind farms in the Kouga/Tsitsikamma area indicates that Denham’s 

Bustards are not displaced from wind farms and are still regularly displaying at established leks 

(communal display areas) located at wind farm sites (Langlands 2014 pers. comm, Rossouw 2016 pers. 

comm). In view of the expected habituation, the small number of turbines and the fact that no 

evidence of breeding was found at the site, the potential displacement impact on Denham’s Bustard 

is likely to be low and restricted to the construction phase.  

 

No unequivocal evidence of Blue Crane displacement was found at the previously mentioned wind 

farm in the Kouga/Tsitsikamma area – while Blue Crane numbers reduced significantly at the wind 

farm during Year 2, there was a comparable reduction at the control site as well, pointing to external 

factors causing the decline, or merely nomadic movement by the birds. Blue Cranes are proving to be 

relatively unaffected by wind farm developments in the wheat growing Overberg region as far as 

displacement is concerned, with birds breeding on operational wind farms (Chris van Rooyen 

Consulting unpublished data).  Blue Cranes are not expected to be displaced by the activities of the 

BWF, except perhaps temporarily during the construction phase.   

 

6.4 Vantage point counts 
 

6.4.1 Passage rates 

 

The passage rate for priority species recorded at the BWF area (all flight heights) in December 2018 

was 4.04 birds/hour. At the time it was the 7th highest passage rate recorded among 41 potential wind 

farms sites where pre-construction monitoring was performed by these consultants. It is very similar 

to the 4.89 recorded over four seasons of monitoring in 2011/12.  Interestingly, five of the seven 

highest passage rates were all recorded from sites in relatively proximity to this BWF, which is an 

indication of the abundant birdlife of the Kouga/Tsitsikamma area.     

 

6.4.2 Site specific collision rating 

 

• Blue Crane 
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Blue Crane emerged with the highest risk rating which is 6.2 times higher than the estimated overall 

risk rating for priority species, with flight activity across the entire site. This is expected given the high 

density of Blue Cranes at the site and in the area, evidenced by the historical data from the bird club 

counts and the pre-construction monitoring.  

 

Blue Cranes are classified as globally Vulnerable (IUCN 2021) and locally Near Threatened according 

to the latest South African Red List for Birds (Taylor (ed). 2015). While concerns were voiced that wind 

farms with high populations of Blue Cranes will lead to significant mortalities, the emerging evidence 

points to the contrary. No Blue Crane fatalities were reported in the first year of operational 

monitoring at 8 wind farms in South Africa, all of which reported the presence of the species at the 

site (Ralston - Patton et al. 2017).   

 

At one wind farm, relatively comparable in turbine numbers to the Banna ba Pifhu wind farm, a high 

density of Blue Cranes was recorded, with 4.29 birds/km recorded during the first year, and 2.44 

birds/km during the second year of operational monitoring, which is considerably higher than the 

2.03 birds/km recorded at Banna ba Pifhu during the 2011/12 monitoring, and the 1.24 birds/km 

recorded during the December 2018 round of monitoring. In five years of monitoring, four Blue Crane 

collision mortalities have been recorded at this wind farm (Chris van Rooyen Consulting unpubl. data), 

which amounts to an unadjusted fatality rate of 0.8 Blue Cranes per year. It is likely that these four 

birds represent the actual mortality figures for the species at the wind farm, as Blue Crane carcasses 

are large and easily visible, and tend to persist for months (pers. obs.). By October 2019, a total of 9 

Blue Crane mortalities had been reported to BirdLife South Africa at 22 wind farms (Ralston-Patton & 

Camagu 2019).   

 

At another wind farm in the Kouga/Tsitsikamma area which is about three times bigger than what is 

planned for Banna ba Pifhu, Blue Cranes were recorded at densities of 1.28 birds/km in Year 1, 0.5 

birds/km in Year 2 and 1.64 birds/km in Year 3 of the post-construction monitoring, but no Blue Crane 

mortalities were recorded in that period (Chris van Rooyen Consulting unpubl. data).   

 

In the most recent paper on turbine collision mortality in South Africa, spanning four years of 

monitoring from 2014 to 2018 at 20 operational wind farms, a total of eight (8) Blue Crane mortalities 

(unadjusted) were recorded, out of a total of 848 recorded collision fatalities (Perold et al. 2020). This 

amounts to less than 1% of recorded mortalities.  

 

It is important to note though, that in some cases it is not known if the wind farms referred to in the 

previous paragraphs have any major roosts in or near the wind farm, as is the case with Banna ba 

Pifhu. This has the potential to completely change the conclusions above, as this implies the potential 
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for nocturnal flight activity over the BWF. This is a big unknown, but it can be reasonably assumed 

that it could materially increase the risk of collisions, should the flight path of the birds take them 

over the BWF (see the discussion under focal points below).  

 

• African Fish Eagle 

 

African Fish Eagle emerged with the second highest risk rating which is 1.1 times higher than the 

estimated overall risk rating for priority species, with flight activity recorded mostly at the Broadlands 

and Du Toitsvlakte dams, and along the Seekoei River. However, the species was also recorded flying 

at turbine height over the BWF area. It is therefore possible that the birds on occasion move between 

the large dams in the north and the Grassmere dams just south of the BWF area, which will take them 

across the site. 

 

One mortality was recorded in the first year of operational monitoring at eight wind farms in South 

Africa (Ralston - Patton et al. 2017). One African Fish Eagle fatality was also recorded at a wind farm 

in the Kouga/Tsitsikamma area by these consultants.  

 

The African Fish Eagle is a large, soaring raptor, therefore its vulnerability to wind turbines is not 

surprising (Marques et al. 2014, Perold et al. 2020). Potential mortalities of this species can therefore 

not be excluded once the wind farm has been constructed.  

 

• White Stork 

 

White Stork emerged with the third highest risk rating, which is 3.7 times lower than the estimated 

overall risk rating for priority species.  No mortalities were recorded for this Palearctic summer 

migrant at eight wind farms in South Africa during the first year of monitoring (Ralston - Patton et al. 

2017), although it is not known if the species were recorded at these wind farms.   

 

Five White Stork mortalities were reported at a wind farm in the Kouga/Tsitsikamma area, during 

three years of operational monitoring, with densities ranging from 1 bird/km to 2.52 birds/km 

recorded during the two years of monitoring. This amounts to an unadjusted mortality rate of 1.6 

birds per year. This is a fairly low figure, given the high densities recorded for the species at this wind 

farm. 

 

White Storks were recorded in low numbers both in 2011/12 and in December 2018 at the BWF site, 

but numbers can vary considerably from year to year. The possibility of occasional mortalities from 

turbine collisions cannot be excluded.  
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• Jackal Buzzard 

 

Jackal Buzzard emerged with a risk rating of just above zero. A total of 88 Jackal Buzzard mortalities 

have been recorded at 22 wind farms by October 2019 (Ralston – Patton & Camagu 2019). At the 

wind farm in the Kouga/Tsitsikamma area (which is about three times bigger than what is planned for 

Banna ba Pifhu), 13 Jackal Buzzard mortalities were recorded in 36 months, which translate into 4.3 

birds per year.  

 

At this stage of wind farm development in South Africa, it can be unequivocally stated that the species 

is highly vulnerable to turbine collisions. While the species was not recorded in high numbers at the 

proposed BWF site, its extraordinary vulnerability to turbine collisions makes the possibility of 

collision mortality highly probable. 

 

• Amur Falcon 

 

No Amur Falcons were recorded in December 2018, but the species emerged with the highest collision 

risk rating in 2011/12, when it was recorded at a density of 0.467 birds/km, with approximately 2.5 

hours of flight activity at turbine height.  Amur Falcon was the second most regularly killed priority 

species in the first year of operational monitoring at eight wind farms in South Africa (Ralston - Patton 

et al. 2017), with a total of 35 mortalities recorded by October 2018 (Perold et al. 2018).   

 

At the previously mentioned wind farm in the Kouga/Tsitsikamma area, Amur Falcons were calculated 

to have the highest potential collision risk rating, more than 6 times higher than the average for 

priority species in Year 1. However, no mortality was recorded for the species during that year. This 

was a surprise finding. It was notable that most of the flight activity was recorded outside the actual 

impact zone of the turbines. This may have been purely coincidental, or it could also have been 

deliberate avoidance of the turbines.  It could also be that the carcasses of collision victims were not 

discovered, either due to scavenger removal or searcher inefficiency. In the second year of 

operational monitoring, one Amur Falcon mortality was discovered, although the species was not 

recorded during the live bird monitoring.  

 

The fact that Amur Falcons were not recorded at Banna ba Pifhu site in December 2018 cannot be 

linked to changes in the habitat, but rather to other environmental conditions, most likely rainfall. It 

may be that the species arrived in the area later in the summer season. On average, the St. Francis 

Bird Club counted 65.33 individuals during the summer season at the proposed BWF between 2011 
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and 2018. Occasional mortalities due to turbine collisions are therefore to be expected. The species 

was again recorded at the site in January 2022 in low numbers.   

 

• Other species 

 

Other species which were recorded flying over the site are Secretarybird, White-bellied Korhaan, 

African Marsh-Harrier, African Harrier-Hawk and Denham’s Bustard. While these species were not 

recorded in large numbers, this does not rule out the potential for collision mortality, except for 

Denham’s Bustard.  In the case of Denham’s Bustard, it seems that initial concerns regarding collision 

mortality on turbines were unfounded. No turbine collisions were reported for this species at 22 

operational wind farms in South Africa by October 2019 (Ralston - Patton et al. 2019). No Denham’s 

Bustard collision fatalities were recorded either in two years of operational monitoring at the 

previously mentioned wind farm in the Kouga/Tsitsikamma area, despite the species being among 

the top four priority species recorded in terms of densities at the site. African Marsh-Harrier and 

Secretarybird on the other hand are both candidates for collision, although the majority of flight 

activity for the African Marsh-Harrier is expected to be outside the turbine zone at the wetland area 

just north of the Grassmere Large Dam.      

 

6.5 Focal point counts 
 

The presence of a significant Blue Crane roost at the Grassmere Large Dam within 1.6km from the 

closest turbine is a cause for concern.  The number of birds indicate a real risk of collisions should the 

flight path of the birds take them across the site. This is especially the case with flights taking place 

after sunset and those taking place pre-dawn when the birds start leaving the roost, when visibility is 

low.  

 

7 Impact of proposed changes 
 

The impact of the proposed changes is discussed in this section. The assessment criteria are attached 

as Appendix 4.  

 

7.1 Displacement of priority species due to disturbance and habitat 
transformation 
 

It is highly likely that most priority species will be temporarily displaced in the development area to 

some degree during the construction operations, due to the noise and activity. The significance will 

be reduced but remain at a medium level after mitigation collectively for priority species.  It is 
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concluded that should the amendment be implemented; the original pre- and post-mitigation risk 

rating of medium significance remains unchanged. While the reduction in the number of turbines and 

roads will have some mitigating effect, it will not be enough to reduce the significance rating (see 

Table 7).     
 

Table 7:  Displacement of priority species due to disturbance  

Impact Phase (Construction) 
Potential Impact: Displacement of priority species due to construction activities at the wind 
development area  
 

ANTICIPATED IMPACTS  
 Extent  Duration  Severity  Status Significance Probability  Confidence  
Without 
Mitigation 

Low Low Medium Negative Medium High Medium 

With 
Mitigation  

Low Low Low Negative Medium Medium Medium 

Can the impact be reversed? YES. The impacts will be temporary and restricted to the 
construction phase.   

Will impact cause 
irreplaceable loss of 
resources?  

NO. The impacts should be temporary and restricted to the 
construction phase. 

Can impact be avoided, 
managed or mitigated?  

YES: To some extent, however the impact will be negated 
naturally after the construction phase.  

Mitigation measures to reduce residual risk or enhance opportunities: 
 

• Restrict the construction activities to the construction footprint area.  
• Do not allow any access to the remainder of the property during the construction period. 
• Measures to control noise and dust should be applied according to current best practice in 

the industry.  
• Maximum use should be made of existing access roads and the construction of new roads 

should be kept to a minimum. 
 
Residual impact: There will not be any residual impacts as far as disturbance is concerned as the 
impact is short term and will be mitigated through natural processes after the construction phase.  

 

The new lay-out comprises a maximum of 8 turbines (of which a maximum of 7 will be constructed) 

down from 13, as well as the addition of the BESS, which comprises an area of 0.5ha in non-irrigated 

pastures, which is not particularly sensitive habitat for priority species. The reduction in the number 

of new roads due to the decrease in the number of turbines will lessen the potential displacement 

effect of habitat fragmentation on terrestrial birds to a certain degree. The new proposed lay-out 

should therefore not lead to an increase in potential displacement impacts on avifauna due to habitat 

transformation, compared to the original authorised lay-out. It is concluded that should the 

amendment be implemented; the original post-mitigation risk rating of low significance remains 

unchanged (see Table 8). 
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Table 8:  Displacement of priority species due to habitat transformation 

Impact Phase (Operational) 
Potential Impact: Displacement of priority species due to habitat destruction at the wind 
development site 

ANTICIPATED IMPACTS  
 Extent  Duration  Severity  Status Significance Probability  Confidence  
Without 
Mitigation 

Low High Low Negative Medium Medium Medium 

With 
Mitigation  

Low High Low Negative Low Low Medium 

Can the impact be reversed? NO: While it is expected that most species will continue to use the 
wind farm area, some species might do so in reduced densities, 
primarily due to the fragmentation of the habitat.  

Will impact cause 
irreplaceable loss of 
resources?  

NO: While it is expected that most species will continue to use the 
wind farm area, some species might do so in reduced densities, 
primarily due to the fragmentation of the habitat. 

Can impact be avoided, 
managed or mitigated?  

YES: To some extent by ensuring that no impacts occur outside 
the immediate footprint.  

Mitigation measures to reduce residual risk or enhance opportunities: 
 

• The recommendations of the specialist ecological study must be strictly adhered to.  
• Maximum used should be made of existing access roads and the construction of new 

roads should be kept to a minimum. 
• Following construction, rehabilitation of all areas disturbed (e.g. temporary access tracks 

and laydown areas) must be undertaken and to this end a habitat restoration plan is to be 
developed by a rehabilitation specialist. 

 
Residual impacts: The rehabilitation of disturbed areas will help to mitigate the impact of the 
habitat transformation to some extent, but the fragmentation of the habitat due to the construction 
of the internal road network cannot be mitigated and will remain an impact for the duration of the 
operational life-time of the facility. 

 
7.2 Turbine -related collision mortality of priority species 
 

The new proposed turbine dimensions necessitate a re-assessment of the potential risk of collisions.  

 

The new turbine dimensions will result in an increase of 42% in the total maximum rotor swept area 

if a maximum of 7 turbines are constructed, compared to 13 turbines constructed according to the 

original authorised specifications. However, it will also result in a reduction of 46% in the number of 

turbines. 

 

The majority of published scientific studies indicate that an increase in rotor swept area do not 

automatically translate into a larger collision risk. Most of the studies found turbine dimensions to 

play a less important role in the magnitude of the collision risk relative to other factors such as 

topography, turbine location, morphology, behaviour and a species’ inherent ability to avoid the 

turbines, and may only be relevant in combination with other factors, particularly wind strength and 

topography (see Howell 1997, Barrios & Rodriguez 2004; Barclay et al. 2007, Krijgsveld et al. 2009, 
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Smallwood 2013; Everaert 2014). However, three studies found a correlation between turbine hub 

height and mortality (De Lucas et al. 2008; Loss et al. 2013 and Thaxter et al. 2017). See below a 

summary of published findings on the topic: 

 

• Howell et al. 1997 states on p.9:  “The evidence to date from the Altamont Pass does not support 

the hypothesis that the larger rotor swept area (RSA) of the KVS – 33 turbines contributes 

proportionally to avian mortality, i.e. larger area results in more mortalities. On the contrary, the 

ratio of K-56 turbines to KVS-33 turbines rather than RSA was approximately 3.4:1 which as 

consistent with the 4.1:1 mortality ratio. It appears that the mortality occurred on a per-turbine 

basis, i.e. that each turbine simply presented an obstacle.”  

• Barrios & Rodriguez 2004 states on p. 80: “Most deaths and risk situations occurred in two rows 

at PESUR with little space between consecutive turbines. This windwall configuration (Orloff & 

Flannery 1992) might force birds that cross at the blade level to take a risk greater than in less 

closely spaced settings. However, little or no risk was recorded for five turbine rows at PESUR 

having exactly the same windwall spatial arrangement of turbines. Therefore, we conclude that 

physical structures had little effect on bird mortality unless in combination with other factors.”  

• Barclay et al. 2007 states on p. 384: “Our analysis of the data available from North America 

indicates that this has had different consequences for the fatality rates of birds and bats at wind 

energy facilities. It might be expected that as rotor swept area increased, more animals would 

be killed per turbine, but our analyses indicate that this is not the case. Rotor-swept area was 

not a significant factor in our analyses.  In addition, there is no evidence that taller turbines are 

associated with increased bird fatalities. The per turbine fatality rate for birds was constant with 

tower height.”   

• De Lucas et al. 2008 states on p. 1702: “All else being equal, more lift is required by a griffon 

vulture over a taller turbine at a higher elevation and we found that such turbines killed more 

vultures compared to shorter turbines at lower elevations”.  

• Krijgsveld et al. 2009 states on p. 365: “The results reported in this paper indicate that collision 

risk of birds with larger multi-MW wind turbines is similar to that with smaller earlier-generation 

turbines, and much lower than expected based on the large rotor surface and high altitude-range 

of modern turbines… Clearly, more studies of collision victims are needed before we can 

confidently predict the relationship between size and configuration of wind turbines and the risk 

for birds to collide with a turbine”. 

• Smallwood et al. 2013 states on p.26 – 27 (see also Fig 9 on p.30): “Red-tailed hawk (Buteo 

jamaicensis) and all raptor fatality rates correlated inversely with increasing wind-turbine size 

(Figs. 9A, B) … Thousands of additional MW of capacity were planned or under construction in 

2012, meaning that the annual toll on birds and bats will increase. However, the expected 

increase of raptor fatalities could be offset by reductions of raptor fatalities as older wind 
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projects are repowered to new, larger wind turbines, especially if the opportunity is taken to 

carefully site the new wind turbines (Smallwood and Karas 2009, Smallwood et al. 2009).” 

• Loss et al. 2014 states on p. 208: “The projected trend for a continued increase in turbine size 

coupled with our finding of greater bird collision mortality at taller turbines suggests that 

precaution must be taken to reduce adverse impacts to wildlife populations when making 

decisions about the type of wind turbines to install.” 

• Everaert, 2014 states on p. 228: “Combined with the mortality rates of several wind farms in the 

Netherlands (in similar European lowland conditions near wetlands or other areas with water), 

no significant relationship could be found between the number of collision fatalities and the 

rotor swept area of the turbines (Fig. 4). In contrast to more common landscapes, Hötker (2006) 

also found no significant relationship between mortality rate and the size of wind turbines near 

wetlands and mountain ridges.”  

• In the most recent paper on the subject by Thaxter et al. (2017), the authors conducted a 

systematic literature review of recorded collisions between birds and wind turbines within 

developed countries. They related collision rate to species-level traits and turbine characteristics 

to quantify the potential vulnerability of 9 538 bird species globally. For birds, larger turbine 

capacity (megawatts) increased collision rates; however, deploying a smaller number of large 

turbines with greater energy output reduced total collision risk per unit energy output (my italics). 

In other words, even if the total output remains the same, by employing fewer, larger turbines, 

the collision risk will still be reduced. They also found that the relationship between the total 

number of turbines and the collision risk is non-linear, with the collision risk exponentially higher 

for more, smaller turbines vs. fewer larger turbines (see Figure 14 below, taken from their 2017 

paper).  
 

           
Figure 14: Exponential curve indicating the relationship between collision mortality and number of turbines 

 

Should the proposed amendment be granted, the number of turbines to be constructed will change 

from 13 to 7 turbines. This amounts to a reduction of 42% or more in the number of turbines.  Based 
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on the most recent research on this topic, it is concluded that due to the reduction in the number of 

turbines the overall risk of collision to birds will not increase, despite the increase in maximum rotor 

swept area of the individual turbines.   

 

In light of the above explanation, it is concluded that, should the amendment be implemented, the 

original pre-mitigation risk rating of medium significance for collision mortality will remain 

unchanged, with a reduction to low significance, after the implementation of the mitigation measures 

proposed in this report (see table 9).     

 
Table 9: Mortality of priority species due to collisions with the wind turbines 

Impact Phase (Operational) 
Potential Impact: Direct mortality of priority species due to collisions with the turbines at the wind 
development area 

ANTICIPATED IMPACTS  
 Extent  Duration  Severity  Status Significance Probability  Confidence  
Without 
Mitigation 

Low Medium Medium Negative Medium High Medium 

With 
Mitigation  

Low Medium Low Negative Low Low Low 

Can the impact be reversed? YES: Partly reversible. Mitigation measures could reduce the risk of 
collisions.   

Will impact cause irreplaceable loss 
of resources?  

NO: It is not expected that the mortality will led to the complete 
eradication of a priority species at the wind development area. 

Can impact be avoided, managed or 
mitigated?  

YES: To some extent through the application of buffer zones and 
selective curtailment. 

Mitigation measures to reduce residual risk or enhance opportunities: 
 

• A circular turbine exclusion buffer zone of at least 1.6km, measured from the northern shore of the 
Grassmere Large Dam (-34.080135°, 24.764032°), should be implemented around the Grasmere 
Blue Crane roost site (see Figure 15). 

• Additional monitoring of the Grasmere Large Dam Blue Crane roost site needs to be implemented 
over four seasons, before the wind farm becomes operational, to gain additional information on flight 
activity to and from the roost. This is necessary to establish if a curtailment regime is required for 
periods of high risk i.e. that period when the birds arrive to roost and leave again to forage 
elsewhere. 

• Once the turbines have been constructed, post-construction monitoring should be implemented to 
compare actual collision rates with predicted collision rates. 

• Should mortality of priority species be recorded, the avifaunal specialist, in consultation with external 
experts and relevant NGO’s such as BLSA, must determine annual mortality thresholds for those 
priority species killed by turbine collisions.            

• If the annual projected (adjusted) collision rate exceeds the pre-determined threshold level, 
shutdown on demand (SDoD) must be implemented for high risk priority species.  

 
Residual impacts: The impact is likely to persist for the operational life-time of the project. Implementation of 
the proposed mitigation measures should reduce the probability and severity of the impact on priority 
species to such an extent that the overall significance should be reduced to low    

     

7.2 Powerline-related collision mortality of priority species 
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Collisions are the biggest threat posed by high voltage lines to birds in southern Africa (van Rooyen, 
2004). Most heavily impacted upon are bustards, storks, cranes and various species of waterbirds, 
and to a lesser extent, vultures. These species are mostly heavy-bodied birds with limited 
manoeuvrability, which makes it difficult for them to take the necessary evasive action to avoid 
colliding with transmission lines (van Rooyen, 2004). 

From incidental record keeping by the Endangered Wildlife Trust, it is possible to give a measure of 
what species are generally susceptible to power line collisions in South Africa (see Figure 15 below). 

 

 
Figure 15:  The top 10 collision prone bird species in South Africa, in terms of reported incidents contained in the 
Eskom/Endangered Wildlife Trust Strategic Partnership central incident register 1996 - 2014 (EWT unpublished data) 
 

There are many studies which prove that marking a line with PVC spiral type Bird Flight Diverters 

(BFDs) generally reduce mortality rates (e.g. Bernardino et al., 2018; Sporer et al. 2013, Barrientos et 

al. 2011; Jenkins et al. 2010; Alonso & Alonso, 1999; Koops & De Jong, 1982). Beaulaurier (1981) 

summarised the results of 17 studies that involved the marking of earth wires and found an average 

reduction in mortality of 45%. Barrientos et al. (2011) reviewed the results of 15 wire marking 

experiments in which transmission or distribution wires were marked to examine the effectiveness of 

flight diverters in reducing bird mortality. The presence of flight diverters was associated with a 

decrease of 55–94% in bird mortalities. Koops and De Jong (1982) found that the spacing of the BFDs 

was critical in reducing the mortality rates - mortality rates are reduced up to 86% with a spacing of 

5m, whereas using the same devices at 10m intervals only reduces the mortality by 57%. Barrientos 

et al. (2012) found that larger BFDs were more effective in reducing Great Bustard collisions than 

smaller ones. Line markers should be as large as possible, and highly contrasting with the background. 
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Colour is probably less important as during the day the background will be brighter than the obstacle 

with the reverse true at lower light levels (e.g. at twilight, or during overcast conditions). Black and 

white interspersed patterns are likely to maximise the probability of detection (Martin et al. 2010).  

 

Using a controlled experiment spanning a period of nearly eight years (2008 to 2016), the Endangered 

Wildlife Trust (EWT) and Eskom tested the effectiveness of two types of line markers in reducing 

power line collision mortalities of large birds on three 400kV transmission lines near Hydra substation 

in the Karoo. Marking was highly effective for Blue Cranes Anthropoides paradiseus, with a 92% 

reduction in mortality, and large birds in general with a 56% reduction in mortality, but not for 

bustards, including the endangered Ludwig’s Bustard (Neotis ludwigii). The two different marking 

devices were approximately equally effective, namely spirals and bird flappers, they found no 

evidence supporting the preferential use of one type of marker over the other (Shaw et al. 2018). 

 

It is concluded that, should the amendment be implemented, the original pre-mitigation risk rating 

of medium significance for collision mortality will remain unchanged, with a reduction to low 

significance, after the implementation of the mitigation measures proposed in this report (see Table 

10). 
 
Table 10: Mortality of priority species due to collisions with the wind turbines 
 

Impact Phase (Operational) 
Potential Impact: Direct mortality of priority species due to collisions with the grid connection powerline  

ANTICIPATED IMPACTS  
 Extent  Duration  Severity  Status Significance Probability  Confidence  
Without 
Mitigation 

Low Medium Medium Negative Medium High Medium 

With 
Mitigation  

Low Medium Medium Negative Low Low Medium 

Can the impact be reversed? YES: Partly reversible. Mitigation measures could reduce the risk of 
collisions.    
  

Will impact cause 
irreplaceable loss of 
resources?  

NO: It is not expected that the mortality will lead to the complete 
eradication of a priority species from the study area. 

Can impact be avoided, 
managed or mitigated?  

YES: Partially through the application of anti-collision devices. 

Mitigation measures to reduce residual risk or enhance opportunities: 
 
• The proposed 66kV power line should be marked with Bird Flight Diverters (BFDs) or Bird Flappers 

for its entire length to lower the risk of avian collisions with the power line, according to the Eskom 
standard.      

 

 
8 Cumulative impacts 
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A cumulative impact, in relation to an activity, is the impact of an activity that may not be significant 

on its own but may become significant when added to the existing and potential impacts arising from 

similar or other activities in the area. 

 

 This assessment includes all operational and planned renewable energy applications, within a 35km 

radius of the proposed Banna ba Pifhu wind farm, for which public information could be sourced (see 

Table 10).  

 
Table 11: Planned and operational wind farms within a 35km radius around the proposed Banna ba Pifhu wind farm 

PROJECT 
MAX NUMBER OF 
AUTHORISED TURBINES 

PROJECT 
STATUS 

Jeffrey’s Bay Wind Farm 60 Operational 

Ubuntu Wind Farm 50 Approved 

Kouga Wind Farm  32 Operational 

Happy Valley Wind Farm 13 Approved 

Oyster Bay Wind Farm 41 Operational 

Impofu North Wind Farm  47 Approved 

Impofu West Wind Farm  29 Approved 

Impofu East Wind Farm  27 Approved 

Gibson Bay Wind Farm 37 Operational 

Tsitsikamma Community Wind Farm 31 Operational 

 

The maximum number of wind turbines which are currently proposed for the wind farms which are 

located within a 35km radius in similar habitat around the project site is 367. One hundred and sixty 

(160) of these turbines have been constructed to date. Each of the remaining planned projects must 

still be subject to a competitive bidding process where only the most competitive projects will obtain 

a power purchase agreement required for the project to proceed to construction. It is therefore 

unlikely that a total of 367 turbines will actually be constructed, but due to the possibility that it could 

happen, the precautionary principle must be applied, and it must be assumed that it will be the case. 

The Banna ba Pifhu wind farm will consist of up to 7 turbines, which brings the total number of 

potential turbines within the 35km radius to 374. The 7 turbines of Banna ba Pifhu constitute 1.9% of 

the total number of planned turbines. As such, its contribution to the total number of turbines, and 

by implication to the cumulative impact of all the planned turbines, is low.  

 

9  Mitigation measures 
 
The mitigation measures below are proposed to mitigate the impacts of the proposed Banna ba Pifhu 

wind farm on avifauna. These mitigation measures replace the mitigation measures contained in 
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the original specialist study (see Chapter 6 of the Final Impact Assessment Report CSIR November 

2012), based on the additional monitoring implemented at the site, and with the benefit of 10 years 

of experience since the original recommendations were formulated.  

 

9.1 Displacement of priority species due to disturbance 
 

• Restrict the construction activities to the construction footprint area.  

• Do not allow any access to the remainder of the property during the construction period. 

• Measures to control noise and dust should be applied according to current best practice in the 

industry.  

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

be kept to a minimum. 

 

9.2 Displacement of priority species due to habitat transformation 
 

• Following construction, rehabilitation of all areas disturbed (e.g. temporary access tracks and 

laydown areas) must be undertaken and to this end a habitat restoration plan is to be developed 

by a rehabilitation specialist. 

• The recommendations of the specialist ecological study must be strictly adhered to.  

• Maximum use must be made of existing roads and construction of new roads must be kept to a 

minimum. 

 

9.3 Mortality of priority species due to turbine collisions 
 

A circular  turbine exclusion buffer zone of at least 1.6km, measured from the northern shore of the 

Grassmere Large Dam (-34.080135° 24.764032°), should be implemented around the Grasmere Blue 

Crane roost site (see Figure 15). 

Additional monitoring of the Grasmere Large Dam Blue Crane roost site needs to be implemented 

over four seasons, before the wind farm becomes operational, to gain additional information on flight 

activity to and from the roost. This is necessary to establish if a curtailment regime is required 

Following construction, rehabilitation of all areas disturbed (e.g. temporary access tracks and laydown 

areas) must be undertaken and to this end a habitat restoration plan is to be developed by a 

rehabilitation specialist. 

for periods of high risk i.e. that period when the birds arrive to roost and leave again to forage 

elsewhere. 

Once the turbines have been constructed, post-construction monitoring should be implemented to 

compare actual collision rates with predicted collision rates. 
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Should mortality of priority species be recorded, the avifaunal specialist, in consultation with external 

experts and relevant NGO’s such as BLSA, must determine annual mortality thresholds for those 

priority species killed by turbine collisions.            

If the annual projected (adjusted) collision rate exceeds the pre-determined threshold level, 

shutdown on demand (SDoD) must be implemented for high risk priority species.  

 

9.4 Mortality of priority species due to powerline collisions 
 

• The proposed 66kV power line should be marked with Bird Flight Diverters (BFDs) or Bird 

Flappers for its entire length to lower the risk of avian collisions with the power line, according 

to the Eskom standard.      

 

10  Conclusions and impact statement 
 

The proposed changes to the authorised turbine layout, turbine dimensions and the addition of the 

Battery Energy Storage System (BESS) will not change the conclusions of the original bird specialist 

study conducted in 2011/12 (CSIR 2012), and would in fact be advantageous to avifauna due to the 

reduction in the number of turbines. Provided the recommendations in this report are implemented, 

there is no objection to the implementation of the proposed amendment from an avifaunal impact 

perspective.  
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Figure 16: The proposed 1.4km turbine free buffer zone around the Grassmere Blue Crane roost (-34.080135° 24.764032°).  
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APPENDIX 1: SPECIES LIST - MONITORING DECEMBER 2018 
 

Priority Species  Taxonomic name 

Tr
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EF
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ou
nt
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Va
nt

ag
e 

po
in

ts
 

African Fish-Eagle Haliaeetus vocifer       * 

African Harrier-Hawk Polyboroides typus *       

African Marsh-Harrier Circus ranivorus *   * * 

Black-winged Lapwing Vanellus melanopterus *   *   

Blue Crane Grus paradisea * * * * 

Common Buzzard Buteo buteo *       

Denham's Bustard Neotis denhami *   * * 

Jackal Buzzard Buteo rufofuscus *   * * 

Martial Eagle Polemaetus bellicosus *       

Secretarybird Sagittarius serpentarius     * * 

Spotted Eagle-Owl Bubo africanus *       

White Stork Ciconia ciconia *     * 

White-bellied Korhaan Eupodotis senegalensis       * 

13   10 1 6 8 

    
    

Non-Priority Species  Taxonomic name 

Tr
an

se
ct

s W
EF

 

Fo
ca

l p
oi

nt
s 

In
ci

de
nt
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ou
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s 

 

African Black Swift Apus barbatus *     
 

African Hoopoe Upupa africana *     
 

African Pipit Anthus cinnamomeus *     
 

African Quail-Finch Ortygospiza atricollis *     
 

African Sacred Ibis Threskiornis aethiopicus * *   
 

African Spoonbill Platalea alba *     
 

African Stonechat Saxicola torquatus *     
 

Banded Martin Riparia cincta *     
 

Barn Swallow Hirundo rustica *     
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Non-Priority Species  Taxonomic name 
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Bar-throated Apalis Apalis thoracica *     
 

Black Cuckoo Cuculus clamosus *     
 

Black Saw-wing Psalidoprocne pristoptera *     
 

Black-backed Puffback Dryoscopus cubla *     
 

Black-headed Heron Ardea melanocephala *     
 

Black-headed Oriole Oriolus larvatus *      
Blacksmith Lapwing Vanellus armatus *     

 
Bokmakierie Telophorus zeylonus *     

 
Brimstone Canary Crithagra sulphurata *     

 
Brown-throated Martin Riparia paludicola *     

 
Cape Clapper Lark Mirafra apiata *     

 
Cape Crow Corvus capensis *     

 
Cape Longclaw Macronyx capensis *     

 
Cape Robin-Chat Cossypha caffra *     

 
Cape Shoveler Anas smithii *     

 
Cape Turtle Dove Streptopelia capicola *     

 
Cape Wagtail Motacilla capensis *     

 
Cape Weaver Ploceus capensis *     

 
Cape White-eye Zosterops virens *     

 
Cloud Cisticola Cisticola textrix *     

 
Common Quail Coturnix coturnix *      
Common Ringed Plover Charadrius hiaticula *     

 
Common Starling Sturnus vulgaris *     

 
Crowned Lapwing Vanellus coronatus *     

 
Egyptian Goose Alopochen aegyptiaca * *   

 
Fork-tailed Drongo Dicrurus adsimilis *     

 
Greater Striped Swallow Cecropis cucullata *     

 
Grey Heron Ardea cinerea *     

 
Grey-backed Cisticola Cisticola subruficapilla *     

 
Hadeda Ibis Bostrychia hagedash *     

 
Helmeted Guineafowl Numida meleagris *     
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Non-Priority Species  Taxonomic name 
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Jacobin Cuckoo Clamator jacobinus *     
 

Kelp Gull Larus dominicanus * *   
 

Kittlitz's Plover Charadrius pecuarius *     
 

Levaillant's Cisticola Cisticola tinniens *     
 

Little Grebe Tachybaptus ruficollis *     
 

Little Stint Calidris minuta *      
Long-tailed Widowbird Euplectes progne *     

 
Malachite Kingfisher Corythornis cristatus   *   

 
Neddicky Cisticola fulvicapilla *     

 
Olive Bushshrike Chlorophoneus olivaceus *     

 
Pied Crow Corvus albus *     

 
Pin-tailed Whydah Vidua macroura *     

 
Plain-backed Pipit Anthus leucophrys *     

 
Red-billed Teal Anas erythrorhyncha *     

 
Red-capped Lark Calandrella cinerea *     

 
Red-eyed Dove Streptopelia semitorquata *     

 
Red-faced Mousebird Urocolius indicus *     

 
Reed Cormorant Microcarbo africanus   *   

 
Rufous-naped Lark Mirafra africana *     

 
Sombre Greenbul Andropadus importunus *     

 
South African Shelduck Tadorna cana * *    
Southern Boubou Laniarius ferrugineus *     

 
Southern Fiscal Lanius collaris *     

 
Southern Grey-headed Sparrow Passer diffusus *     

 
Southern Red Bishop Euplectes orix *     

 
Speckled Mousebird Colius striatus *     

 
Spotted Thick-knee Burhinus capensis *     

 
Spur-winged Goose Plectropterus gambensis * *   

 
Three-banded Plover Charadrius tricollaris *     

 
Wailing Cisticola Cisticola lais *     
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Non-Priority Species  Taxonomic name Tr
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Whiskered Tern Chlidonias hybrida *     
 

White-faced Whistling Duck Dendrocygna viduata * *   
 

White-throated Swallow Hirundo albigularis *     

Yellow Bishop Euplectes capensis *     

Yellow-billed Duck Anas undulata * *   

Yellow-billed Kite Milvus aegyptius *   * 

76 
 

75 9 1 

  
85 10 7 
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APPENDIX 2: SPECIES LIST SITE VISIT JANUARY 2022 

Priority Species  Taxonomic name 

African Marsh-Harrier Circus ranivorus 

Blue Crane Grus paradisea 

Common Buzzard Buteo buteo 

Jackal Buzzard Buteo rufofuscus 

White Stork Ciconia ciconia 

White-bellied Korhaan Eupodotis senegalensis 

Amur Falcon Falco amurensis 

Non-Priority Species  Taxonomic name 

African Black Swift Apus barbatus 

African Pipit Anthus cinnamomeus 

African Sacred Ibis Threskiornis aethiopicus 

African Stonechat Saxicola torquatus 

Banded Martin Riparia cincta 

Barn Swallow Hirundo rustica 

Blacksmith Lapwing Vanellus armatus 

Common House Martin Delichon urbicum 

Cape Crow Corvus capensis 

Cape Turtle Dove Streptopelia capicola 

Grey-backed Cisticola Cisticola subruficapilla 

Hadeda Ibis Bostrychia hagedash 

Kelp Gull Larus dominicanus 

Pied Crow Corvus albus 

Rock Kestrel Falco rupicolus 

Red-capped Lark Calandrella cinerea 

Southern Fiscal Lanius collaris 

Southern Grey-headed Sparrow Passer diffusus 

Speckled Pigeon Columba guinea 

Spur-winged Goose Plectropterus gambensis 

Western Cattle Egret Bubulcus ibis 

Whiskered Tern Chlidonias hybrida 
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APPENDIX 3: SITE SENSITIVITY VERIFICATION  
 

Project name Avifaunal Impact Assessment: EA Amendment application for the proposed 

Banna ba Pifhu Wind Energy Facility 

What methods 

were employed to 

assess the site 

sensitivity? 

• Desktop analysis of Google Earth imagery 

• Site visits in September and December 2018, and January 2022  

• Results of the avifaunal pre-construction monitoring performed in 

2011/12 and 2018. 

• St Francis Bay Bird Club seasonal road counts 2011 - 2018 

Does the current 

use of the land and 

the environmental 

sensitivity reflect 

the classification of 

the screening tool?  

 
The screening tool classification for wind energy is low. This is incorrect. 

 

If not, what would 

be an appropriate 

classification? 

The screening tool classifies the habitat at the site as Low Sensitivity from an 

avifaunal perspective, relative to wind energy development. This is not correct; it 

should be High. The habitat is transformed, but the combination of irrigated and 

dryland pastures, grassland with shrub, dams and wetlands which have replaced 

the original Fynbos vegetation is highly suitable for a number of wind farm 

sensitive priority species, including some Red Listed species.   
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Figure 1: The Grassmere Dam is used by Blue Cranes for roosting, while the surrounding habitat is 

suitable for African Marsh-Harrier 

 

  
Figure 2: An example of irrigated pastures at the site, which is highly suitable foraging habitat for Red 

Listed Blue Crane, Denham’s Bustard and Black-winged Lapwing. It is also suitable habitat for the 

non-threatened White Stork.   
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Figure 3: The combination of dryland pastures and shrub is much favoured by the Red Listed White-

bellied Korhaan, Denham’s Bustard and Secretarybird, and the non-threatened White Stork. 

 

Why should the 

classification be 

changed?  

The change in classification should be due to the occurrence of several Red Listed 

species (Taylor et al. 2015) at the site. These are the following: 

 

• African Marsh-Harrier 

• Black-winged Lapwing 

• Blue Crane 

• Denham's Bustard 

• Martial Eagle 

• Secretarybird 

• White-bellied Korhaan 
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APPENDIX 4: ASSESSMENT CRITERIA  
 
Where significant environmental aspects are present, significant environmental impacts may result. 
The significance of the impacts associated with the significant aspects can be determined by 
considering the risk: 
 

Significance of Environmental Impact (Risk) = Probability x Consequence 
 
The consequence of impacts can be described by considering the severity, spatial extent and duration 
of the impact. 

 
1 Severity of Impacts 

 
Table 1-1 presents the ranking criteria that were used to determine the severity of impacts on priority 
species. 
 
Table 1:  Criteria for ranking the Severity of negative impacts on priority species 
 

 
Environment 

Ranking Criteria 

Low (L-) Medium (M-) High (H-) 
Ecology 
(Plant and 
animal life) 

Disturbance of areas that 
are degraded, have little 
conservation value. Minor 
change in species variety 
or prevalence. 

Disturbance of areas 
that have some 
conservation value. 
Complete change 
in species variety 
or prevalence. 

Disturbance of areas 
that are pristine, have 
conservation value. 
Destruction of 
rare or 
endangered 
species. 

 
2 Spatial Extent and Duration of Impacts 
 
The duration and spatial scale of impacts were ranked using the criteria in Table 2 below:  
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Table 2: Ranking the Duration and Spatial Scale of impacts 
 
 Ranking Criteria 

L M H 
Duration Quickly reversible 

Less than the project 
life 
Short-term 

Reversible over 
time/life of the 
project  
Medium-term 

Permanent Beyond 
closure Long-term 

Spatial Scale Localised 
Within site 
boundary Site 

Fairly widespread 
Beyond site 
boundary Local 

Widespread 
Far beyond site 
boundary 
Regional/national 

 
3 Consequence of Impacts 
 
Having ranked the severity, duration and spatial extent, the overall consequence of impacts was 
determined using the guidelines in Table 3 below. 

 
Table 3:  Ranking the Consequence of an impact 
 

SEVERITY = L 

D
UR

A
TI

O
N 

Long-term H    

Medium-term M   MEDIUM 

Short-term L LOW   

SEVERITY = M 

D
UR

A
TI

O
N 

Long-term H   HIGH 

Medium-term M  MEDIUM  

Short-term L LOW   

SEVERITY = H 

D
UR

A
TI

O
N 

Long-term H    

Medium-term M   HIGH 

Short-term L MEDIUM   

 L M H 
Localised 
Within site 
boundary Site 

Fairly widespread 
Beyond site 
boundary Local 

Widespread 
Far beyond site 
boundary 
Regional/national 

SPATIAL 
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4 Overall Significance of Impacts 
 
Combining the consequence of the impact and the probability of occurrence, as shown by Table 4, 

provided the overall significance (risk) of impacts. 
 

Table 4:  Ranking the Overall Significance of impacts 
 

PR
O

BA
BI

LI
TY

 

Definite 
Continuous 

H MEDIUM  HIGH 

Possible 
Frequent 

M  MEDIUM  

Unlikely 
Seldom 

L LOW  MEDIUM 

 L M H 
CONSEQUENCE (from Table 3) 

 
 
The overall significance ranking of the negative environmental impacts provides the guidelines in Table 5 for 
decision making. 
 
Table 5: Guidelines for decision-making 
 

Overall 
Significance 

Ranking 

Nature of Impact Decision Guideline 

High Unacceptable impacts. Likely to be a fatal flaw. 

Medium Noticeable impact. These are unavoidable consequence, 
which will need to be accepted if the project 

    Low Minor impacts. These impacts are not likely to affect 
the project decision. 
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