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Executive summary 

An avifaunal assessment for a wind energy facility (WEF) and solar energy facility (SEF) was 

carried out on the farms Kangnas Trust (Portion 3 and Remaining portion of Farm No. 77), 

Farm Koeris (Portion 1 of Farm No. 78) and Farm Smorgenschaduwe (Portion 0 of Farm No. 

127) and Areb (No.75 Remainder) near Springbok, Northern Cape province. The assessment 

was to gauge the impacts of the construction of up to 500 wind turbines and a 250 MW 

photo-voltaic array, and associated infrastructure, on bird species and their respective on-

site populations and to pro pose mitigation measures to reduce impacts.  

The development areas fall primarily within the Nama-Karoo biome. The impact zone of the 

proposed WEF and SEF constitute arid grassland and inselberg shrubland, with typical 

karroid scrub vegetation. The surrounding landscape is used primarily for sheep grazing. 

Overall, the avifauna comprises a rich Nama-Karoo assemblage which reflects the major 

habitat types within the Springbok-Pofadder region. Based on atlas data from the first 

(SABAP1) and second (SABAP2) bird atlas projects, up to 115 species can be recorded within 

a 25 km radius of the development zone; twelve Red Data species and 59 southern African 

endemics and three red-listed endemics occur in the broader area. The site surveys (i.e. the 

affected pentads) produced a list of 60 species. Fifty-one and 48 species were recorded in 

the WEF and SEF sites respectively and included three red-list species and forty regional 

endemics. The birds which are likely to have the greatest potential relevance relative to the 

WEFand SEF impacts are (a) resident and potentially breeding raptors, notably Verreaux’s 

Eagle Aquila verreauxii, Martial Eagle Polemaetus bellicosus, Southern Pale Chanting 

Goshawk Melierax canorus, Secretarybird Sagittarius serpentarius and possibly Rock Kestrel 

Falco rupicolus and Jackal Buzzard Buteo rufofuscus; (b) large terrestrial birds and raptors 

nesting, foraging on, or moving over, the lowland/ridge interface, including Booted Eagle 

Aquila pennatus, Jackal Buzzard, Southern Pale-chanting Goshawk, Kori Bustard Ardeotis 

kori, Ludwig’s Bustard Neotis ludwigii, Karoo Korhaan Eupodotis vigorsii and Northern Black 

Korhaan Afrotis afraoides, (c) endemic species that utilise the karroid vegetation on the 

plains including Red Lark Calendulauda burra, Stark’s Lark Spizocorys starki, Sclater’s Lark 

Spizocorys sclateri and Burchell’s Courser Cursorius rufus (d) waterbirds and other water-

associated species, moving between farm reservoirs  and pans in and around the 

development sites, notably South African Shelduck Tadorna cana and Namaqua Sandgrouse 

Pterocles namaqua, and possibly Pied Avocet Recurvirostra avosetta and Little Grebe 

Tachybaptus ruficollis. 

Overall, the construction of the WEF is envisaged to have a medium-high, impact on the 

avifauna present in the impact zone and possibly in the surrounding areas. The operational 

phase of the WEF may have short to medium-term impacts at a regional scale. The 

construction of the SEF is envisaged to have a low-medium, short-term impact on the 

avifauna present in the impact zone and possibly in the surrounding areas. The primary 

proposed avifaunal impacts would arise from (a) disturbance caused by vehicular and 
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people traffic during construction, (b) displacement caused from habitat loss and 

disturbance during the construction phase and from maintenance activities, and (c) risk of 

collision with wind turbine blades and powerlines associated with the WEF, and behavioural 

displacement (alteration of flight paths) during the operational phases of both the WEF and 

SEF. 

Effective mitigation measures proposed to reduce impacts on the avifauna, include inter 

alia: (a) carrying out construction before or after the main breeding season (i.e. from 

March–July) in order to reduce disturbance to breeding birds, (b) marking the blades during 

the operational phase to make them more visible to birds flying through the area, (c) 

considering different sitings and orientation of turbines and (d) monitoring collision 

incidence.  

Greater clarity on the environmental impact of this, and indeed other WEFs, is required and 

can only be reached once pre-construction monitoring (section 12) has been carried out and 

assessed in terms of the cumulative impacts of other renewable energy projects on the 

region’s bird populations.  A comprehensive pre- and post-construction programme to 

monitor the real impacts of the proposed Kangnas WEF and SEF on the broader avifauna is 

recommended and outlined. 
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1. Proposed development 

South Africa Mainstream Renewable Power Developments (Pty) Ltd (Mainstream) intends to 

develop a 750 MW wind energy facility (WEF) and a 250 MW solar Photovoltaic (PV) and /or 

Concentrated Photovoltaic (CPV) energy facility (SEF) on the farms Kangnas, Koeris, 

Smorgenschaduwe and Areb near Springbok in the Northern Cape. The proposed wind and 

solar energy facilities are located approximately 48 km east of Springbok and can be 

accessed via the N14.  The site for both facilities covers approximately 46 535 hectares (ha) 

in extent and consists of five portions of four farms.  

A
 
total of 185-500 wind turbines have been proposed for the WEF facility which will have an 

expected footprint of about 465,53ha. The generation capacity for each turbine will be 

between 1.5-4.0 MW. Each of the turbines will stand between 65–100m at hub height with 

a rotor diameter of about 80–120 m. Inter-turbine distance has not been specified but is 

likely to be between 300–500 m.  The SEF will comprise 250 MW of photo-voltaic arrays and 

cover an area of 1000 ha. Each rack/array will be mounted not more than 4 m above the 

ground.  Additional on-site infrastructure would include a substation in each site and 

network of access and service roads. Overhead power lines will connect each substation via 

existing transmission lines into the national grid. The proposed WEF and SEF will be located 

on various sections of the following farms: Kangnas Trust (Portion 3 and Remaining portion 

of Farm No. 77), Farm Koeris (Portion 1 of Farm No. 78) and Farm Smorgenschaduwe 

(Portion 0 of Farm No. 127). The SEF is planned for Farm Areb (remaining portion of Farm 

No. 75). The farms are zoned Agriculture and are currently used for grazing sheep, goats and 

cattle. 

 

2. Brief 

In terms of the National Environmental Management Act (NEMA, Act 107 of 1998) any 

development which could have substantial detrimental effect on the environment requires 

an Environmental Impact Assessment (EIA) to be undertaken in order to assess the impact 

of these activities on ecological systems and formulate alternatives and mitigation to 

minimize negative impacts. 

This reports deals with the proposed impact of the above activities on the avifauna on and 

adjacent to the site. The brief, as outlined in the sub-contract agreement, is as follows: 

1. Undertake the requisite field work to directly assess the habitats present within the 

inclusive impact zone, and to determine the in situ avifauna and identify any 

significant bird flight corridors present in the area; 

2. Integrate the site information with bird atlas (SABAP 1&2) and any other relevant 

bird data available for the general area to develop an inclusive, annotated list of the 

avifauna expected to occur on the site; 

3. Highlight Red Data species, endemic, restricted-range or other species of particular 

concern which may be present in the study area; 
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4. Identify, describe and assess potential direct and indirect and cumulative impacts 

resulting from the proposed development both on the footprint and the immediate 

surrounding area during construction and operation; and 

5. Recommend mitigation measures to reduce or eliminate potential negative impacts 

on avifauna and improve positive impacts. 

3. Methods 

This study was done in two stages – a site visit and impact assessment. The site visit looked 

at the on-site assessment of the birds and habitats present and the impact assessment 

considered the likely impacts of the development on the avifauna with recommendations 

for mitigation. A detailed fatal flaw study was initially undertaken by van der Westhuizen 

and Harebottle 2012 which considered the likely bird species and habitats to be present in 

the proposed development area; a summary is included in the Draft Scoping Report 

(Aurecon 2012).  

The impact assessment was carried out using methods outlined and provided by Aurecon (L. 

Corbett in litt.). The extent (spatial scale), and magnitude and duration (temporal scale) of 

each impact was initially assessed. From these criteria, the significance of each impact was 

then rated as high, medium, low, very low or neutral. Probability (definite, probable, 

unlikely) and confidence (certain, sure or unsure) ratings were then determined and applied 

to each impact. Finally each impact was given a reversibility rating to determine if the 

impact was reversible or irreversible. 4. Site visit 

The field survey was undertaken from 24–28 June 2012, which encompassed: 

(i) Visiting as much of the inclusive area of the proposed development (including 

the impact zone) as possible and ground-truthing predicted habitats and birds 

present. A concerted effort was made to sample the avifauna in all of the primary 

habitats that were available. 

(ii) The compilation of Southern African Bird Atlas Project (SABAP2) checklists for all 

the pentads visited. 

(iii) Searching for raptors, endemic passerine species and large terrestrial species 

within the proposed development area to determine the relevant importance 

and on-site distribution of local populations of these taxa. 

(iv) Estimating the extent and direction of possible bird movements within/through 

the impact zone in relation to the occurrence of resources (nesting/roosting 

areas and foraging areas). 
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5. Impact assessment 

With the site information obtained, the avifaunal assessment included: 

(i) The production of an avian impacts matrix for the proposed development. 

(ii) Identification of no-go areas and/or the lowest risk/least sensitive areas to locate 

the wind turbines within the broader study area. 

(iii) Appropriate mitigation measures. 

(iv) A comprehensive, medium to long-term monitoring programme to measure the 

actual impacts from pre- to post construction phases of the project. This would 

vastly improve our knowledge and understanding of the long-term effects of 

wind energy developments on South African birds. 

6. Data sources 

The following published and unpublished sources were used for this study: 

(i) Bird distribution and relative abundance data were obtained from the first 

(Harrison et al. 1997) and second Southern African Bird Atlas Projects 

(http://sabap2.adu.org.za/index.php) stored and curated at the Animal 

Demography Unit, University of Cape Town; data was obtained directly through 

data requests. For SABAP1, data was accessed for the Quarter-Degree Grid Cells 

(QDGC - 15’ x 15’ grid) covering the proposed WEF, PVEF and associated 

infrastructure (2918AC Kontorogab – 4 cards, 2918AD – 10 cards, 2918BC – 12 

cards,  2918CA Kaip – 20 cards, 2918CB Kangnas – 8 cards and 2918DA – 2 cards). 

For SABAP2 data for the relevant pentads (n=54) comprising the above QDGCs  

was sourced and totalled 39 cards; total for SABAP1 + 2 = 95 cards). The SABAP2 

data was useful particularly at the site level due to the refined spatial scale. It is 

important to note that the SABAP1 data is > 20 years old. A composite list of 

species likely to occur in the habitats within the impact zone of the WEFs and 

PVEFs was drawn up as a combination of these data, supplemented with the on-

site surveys which were undertaken as pentad surveys.   

(ii) Conservation status and endemism was sourced from the national Red List for 

birds (Barnes 2000) and from Hockey et al. (2005).  

(iii) Large terrestrial bird data was sourced from the Coordinated Avifaunal 

Roadcount (CAR) project (Young et al. 2003) and Waterbird Count data from the 

Coordinated Waterbird Counts (CWAC) project (Taylor et al. 1999), both available 

from the Animal Demography Unit, University of Cape Town. 

(iv) Information on raptors (particularly nesting data) was sourced from local 

farmers. 

(v) EIA reports and any additional reports dealing with impacts of renewable energy 

developments on avifauna in South Africa (van Rooyen 2001, Jenkins 2001, 2003, 

2008, 2009).  
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7. The Affected Environment 

This section has been written to incorporate both the WEF and SEF sites due to the 

topography and vegetation being similar in both areas. 

7.1  The natural environment 

The study area falls within the Nama-Karoo and Succulent-Karoo biomes; the former 

constitutes the larger biome within the study area. The natural vegetation present within 

the study area and impact zones comprises three main vegetation types: Bushmanland Arid 

Grassland (Figure 3.1), Bushmanland Inselberg Shrubland (Figure 3.2) and Platbakkies 

Succulent Shrubland; surrounding vegetation types include Bushmanland Sandy Grassland, 

Namaqualand Klipkoppe Shrubland and Namaqualnd Blomveld. (Mucina and Rutherford 

2006). The landscape within the study area is dominated by low-lying flat country (plains) 

and granite inselbergs (particularly in the north-west) (Aurecon 2012). The vegetation on 

the plains is typically karroid and consists of low shrubland (c. 1 m in height) with sparsely 

scattered trees and other woody vegetation, including Aloe dichotoma (Kokerboom) which 

are more prevalent in the SEF site. In some of the southern sections of the WEF site there 

are large patches of boulder-strewn shrubland with distinct boulder-koppies/outcrops 

(Figure 3.3) . The site is underlain by bedrock of the Namaqua-Natal Metamorphic Province 

and the soils are largely sandy but are poorly structured (Aurecon 2012).  

The development zones and general surroundings are all located on privately owned 

farmland. The Goegap Nature Reserve lies approximately 20 km west of Kangnas and 

comprises a similar avifauna to that of Kangnas and surrounds.  

7.2  The transformed environment 

There is little altered habitat within the study area; most of the natural vegetation is intact. 

The landscape is used primarily for livestock (mainly sheep and cattle) grazing. There are 

numerous reservoirs, water troughs and windmills scattered over the study area which are 

heavily utilised by livestock and as such are devoid of vegetation and are generally degraded 

areas. 

There is currently a single 220 kV transmission line running approximately east-west along 

the N14 and which connects Springbok and Pofadder. This is the main transmission line into 

which both the proposed WEF and SEF facilities will feed. The proposed WEF and SEF sites 

are bordered to the north and south by the N14 respectively; all other boundaries are 

delineated by farm boundaries. 

 

7.3  Avifaunal habitats 

Most of the vegetation that falls within the study area and the impact zone comprises 

Bushmanland Arid Grassland and Bushmanland Inselberg Shrubland and support a large 

proportion of the Karoo grassland  and shrubland endemics (see section 7.4). The inselbergs 

comprise ridges and rocky cliffs faces and are likely to be important sources of lift for 
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soaring species, notably raptors and possibly some of the large terrestrial birds (e.g. 

bustards) (Figure 3.4). The ridge slopes are well vegetated and boulder-strewn and provide 

habitat for species with montane affinities. The boulder-koppies/outcrops provide 

additional habitat for cliff-nesting and foraging species. The only wetland areas within the 

study area are Goebeesvlei, a granite pan, (-29.567S 18.4325E) and Steenbok Pan (-

29.6100S 18.5032E) (Figure 3.5). These would provide seasonal habitat for wetland 

associated species in the area. Alien trees (pines and blue gums) were usually dominant 

around farmsteads. There are scattered farm reservoirs in the greater study area; the 

nearest permanent water is the Orange (Gariep) River about 80 km to the north of the study 

area. Eskom powerlines and pylons would provide suitable perches and nesting sites for 

certain species (raptors and corvids) (Figure 3.6).  

7.4  The avifauna 

A list of bird species that are most likely to occur on both the WEF and SEF sites is given in 

Appendix 2; a total of 115 species have been recorded from SABAP1 and SABAP2. Twelve 

species were seen for the first time in the area (Appendix 2). Of the 115 species, seven are 

red-list species, 59 endemics or near endemics and three are red-listed endemics (Ludwig’s 

Bustard, Red Lark and Sclater’s Lark). All of the red-listed endemics are likely to breed within 

the greater development area of the WEF and SEF. 

The site visits from 24–28 June 2012 produced a composite list of 60 species, covering both 

the impact zone and immediate surrounds of the WEF and the SEF.  A total of 51 species 

was recorded within the WEF zone and a total of 47 species within the SEF zone (Appendix 

2). The following important aspects should be noted: 

(i) Species composition between the WEF and SEF sites was similar and there are high 

levels of endemicity within the general study area; 

(ii) Three species in the WEF development area are classified as Red Data species:  

Ludwig’s Bustard (Vulnerable), Kori Bustard (Vulnerable) and Red Lark (Vulnerable). 

Thirty-six species in the WEF site are endemic or near-endemics (Appendix 2); 

significant species within this group included Jackal Buzzard (endemic, possibly 

breeding), Ludwig’s Bustard (near-endemic, possibly breeding), Karoo Korhaan 

(endemic, possibly breeding), Northern Black Korhaan (endemic, possibly 

breeding), Red Lark (endemic, probably breeding), Sociable Weaver (endemic, 

breeding) and Southern Pale Chanting Goshawk (near-endemic, possibly breeding),  

(iii) The SEF site contained 33 endemic or near-endemic species and 2 Red Data species 

(Appendix 2). There was considerable overlap within this group with the 

endemic/near-endemic group recorded on the plateau. The most important 

species here included Ludwig’s Bustard (near-endemic, possibly breeding), Karoo 

Korhaan (endemic, possibly breeding), Northern Black Korhaan (endemic, possibly 

breeding); Red Lark (endemic, probably breeding) and Sociable Weaver (endemic, 

breeding). 
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(iv) No summer migrants were recorded due to the surveys being carried out in mid-

winter. An additional 10-15 migrant species could be expected to be added to the 

list if site surveys were carried out in mid-summer.  

(v) Very few waterbirds were recorded. Previous atlas surveys have also recorded low 

proportions of waterbirds in the study area.    

Additional specific observations that were noteworthy included (see Figure 4):  

• A pair of Verreaux’s Eagles seen traversing a ridge along the southern boundary of 

the SEF site; 

• A Martial Eagle observed on the 220 kV transmission line running adjacent to the 

N14 just to the south of the SEF site. Although no other sightings of this species 

were recorded it does provide some evidence that this species occurs in the 

general vicinity of both development sites making it susceptible to collisions with 

wind turbines; 

• An old Secretarybird nest located just to the north of the WEF site. According to 

the farmer (Mr W. van Niekerk) a pair used the nest for at least the past few years.   

• A Spotted Eagle-Owl was seen at one of the small boulder outcrops on the 

southern boundary of the WEF site; 

• Small groups of Ludwig’s Bustards (5-7 birds) and Karoo Korhaans (2-3 birds) were 

seen flying on the northern edge of the WEF site, close to the position of the 

meteorological mast; these birds were seen regularly in the same vicinity during 

subsequent days of the site visit. 

• A pair of South African Shelduck were observed flying in a north-south direction 

through the western edge of the WEF site; 

• A single Kori Bustard was captured on a camera trap placed in pentad (29 37.314S 

18 19.914E). This was the only recorded evidence of this species during the site 

visit; 

• Several pairs of Double-banded and Burchell’s Coursers were observed within both 

WEF and SEF sites. These birds frequent the edges of the areas where the 

vegetation is over-utilised and sparse – especially if the area is strewn with 

pebbles. This species is uncommon and has a localised distribution in South Africa 

(Hockey et al. 2005). 

• Five Sociable Weaver colonies were recorded in the study area; two colonies in the 

WEF site and three in the SEF site. The WEF colonies were located in a dead tree 

near the Kangnas farmhouse and on a telephone pole, while the SEF sites were all 

located in Kokerbooms (Aloe dichotoma). Sociable Weavers were not recorded in 

the area during SABAP1 and according to the farmers (Mr W van Niekerk and Mr 

Agenbach) have moved into the area in the last 5-6 years.  

Although intensive searches were conducted no active raptor nests were found during the 

site survey; it is strongly suspected however that there is a Verreaux’s Eagle nest on the 

ridge where the pair was observed in the SEF site (Figure 4). These cliff lines and those in the 
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WEF and SEF sites could hold resident breeding pairs of other raptors including Booted 

Eagle, Jackal Buzzard, Lanner Falcon and Rock Kestrel. Access difficulties and the rugged 

terrain within the development areas prevented a thorough investigation of cliff lines for 

raptor nests.  

The following species form part of the Namib-Karoo biome restricted bird assemblage 

(Barnes 1998) and which occur or probably occur in the development zones and surrounds: 

Ludwig’s Bustard, Karoo Korhaan, Karoo Long-billed Lark, Karoo Lark, Red Lark, Stark’s Lark, 

Karoo Chat, Tractrac Chat, Sickle-winged Chat, Rufous-eared Warbler, Layard’s Tit-babbler, 

and Pale-winged Starling.   

A total of 32 species have been recognised as priority species that are key in the avifaunal 

assessment of both the WEF and SEF sites (Table 1). Most of these species have been 

identified based primarily on their national/international conservation status, occurence (or 

likely occurrence) in relatively high numbers on site or the potential to be negatively 

affected by the development of a WEF. Seventeen species are listed as priority species by 

Retief et al. (2011) and five species were not recorded during SABAP1 (Table 1). Of the 32 

species, the Kori Bustard is probably the most important in terms of possible impacts from 

wind turbines. It is probable that the species breeds in the area. Barn Swallow, Alpine and 

Little Swift have been included as they are aerial foragers with a high collision risk factor and 

they are likely to traverse and feed in the development zones. Booted Eagle, Rock Kestrel, 

Verreaux’s Eagle, and Southern Pale Chanting Goshawk are included because they occur as 

residents and are likely to breed on site due to availability of suitable habitat.    

Overall the most important aspects of the avifauna on the Kangnas WEF and SEF and the 

most relevant to both or either of the sites, are: 

(i) Resident and breeding raptors, especially Verreaux’s Eagle (at least one pair in the 

SEF site, and possibly breeding in the SEF site ), Secretarybird (a known nest site just 

north of the WEF site), Martial Eagle, Rock Kestrel and Southern Pale Chanting 

Goshawk.   

(ii) Large terrestrial bird species, especially Ludwig’s Bustard, Kori Bustard and Karoo 

Korhaan. All are susceptible to collisions with powerlines (Shaw et al. 2010a, b; 

Young et al. 2003); subsequently they are probably susceptible to turbine collision 

mortality and to displacement and disturbance by construction and operation of the 

WEF. 

(iii) Populations of localised/range-restricted or biome-restricted species particularly Red 

Lark, Stark’s Lark, Karoo Lark and Sickle-winged Chat.  

  

7.5 Assessment of bird flight paths 

During the site survey, a preliminary assessment was carried out to determine which species 

used flight paths that would intersect or possibly intersect with the proposed location of the 

wind turbines. This was done to identify the possible impacts the turbines, specifically the 
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rotating blades, would have on birds colliding or striking the blades while flying. It is 

assumed that the flight paths described here are the paths that are frequently used or 

favoured by these species in this area.       

Figure 5 summarises the flight paths for eight bird species considered important to the 

development of the WEF and SEF sites. It is clear that a variety of raptors and large 

terrestrial species, particularly Ludwig’s Bustard and Karoo Korhaan, frequent the areas 

where the proposed wind turbines will be located. These birds normally do not fly long 

distances – they flush when disturbed, fly a short distance and then land to hide in the 

vegetation. Southern Pale Chanting Goshawk and Jackal Buzzard were also noted using 

areas in and around the SEF site. Pied Crows and Cape Crows were observed flying around 

the WEF site daily, usually in small groups. They probably use this area to search for sheep 

carcasses.   

South African Shelduck was the only waterbird that was seen flying through the WEF 

development zone; a pair was observed flying south through the western edge of the WEF 

site. This species occurs regularly in the Karoo biome and is known to frequent farm dams 

(Hockey et al. 2005). It is likely that they would be traversing the area between farm 

reservoirs in the area and they will visit Goebeesvlei (granite pan) 

Namaqua Sandgrouse, a species restricted to the arid western parts of South Africa, was 

observed flying in a south-easterly direction into Goebeesvlei (granite pan). The birds would 

be using the pan as a drinking spot. Although this is located outside of the actual 

development zone of the WEF it seems likely that the birds may use additional flight paths 

some of which may include paths through the WEF; there is a pan located just to the south 

of the development zone in pentad 2940_1825 which, when full, may be used by the 

Sandgrouse when other water sources may be unavailable. This will have to be further 

investigated. 

Sociable Weavers in the WEF study area were observed flying short distances (<200 m) from 

their colonies to feedlots where they were seen foraging. Due to limited time on site, it is 

not known if they forage further away, particularly further south where additional feedlots 

are located. Should they do this they would traverse the WEF impact zone. In the SEF, 

Sociable Weavers were only observed at the feedlots. Birds returning to the western 

colonies would fly directly over the proposed development area. It is unknown if the PV 

arrays would influence or alter their flight behaviour, but it is unlikely to have a significant 

impact on their behaviour. 

The location and status of the Secretarybird nest provides evidence that the breeding pair 

would utilise the WEF development zone as a foraging zone, but actual movements of the 

birds would need to be tracked/monitored when the birds are actively breeding 

(September–December). Recent studies using satellite transmitters have shown that 

juvenile birds remain within a few kilometres of the nest site for the first two months before 
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moving further away (E. Retief in litt.). Consequently, they will most likely be impacted by 

the proposed location of the WEF. 

Although Barn Swallows were not recorded during the site survey (due to them being 

absent in winter), they have been recorded during summer in the area. It is possible that 

their flight paths would take them through areas of high wind turbine density making them 

susceptible to collision mortalities. Other summer migrants that might potentially be at risk 

of colliding with turbine blades include Yellow-billed Kite, White Stork, Common Swift and 

European Bee-eater. These species may not necessarily spend the summer in the area but 

may use it as a flyway as they move further south or to nearby neighbouring areas. 

Flight paths were noted for Verreaux’s Eagle and Ludwig’s Bustard in the SEF site (Figure 4). 

It is not known if PV panels will alter the movements of these species in the area although it 

does seem unlikely. This is something that will be investigated through the pre- and post-

construction avifaunal monitoring programme (see below).     
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Table 1.  Priority bird species considered important to the avian impact assessment for Kangnas WEF and SEF facilities, near Springbok. Species selected based on 

South African or global conservation status (Barnes 2000, IUCN 2010), endemicity and estimated conservation/ecological significance of the local population. Red 

listed endemics are shaded grey. Species in bold were not recorded during SABAP1 and those marked with an asterisk are priority species included in the Avian 

Wind Farm Sensitivity Map computation (Retief et al. 2011). 

Common 

name 

Scientific 

name 

Conservation 

status 

Regional 

endemicity 
S1 S2  

WEF 

site 

SEF 

site 

Habitat Susceptibility to 

Breeding 

season Karoid 

shrublands 
Koppies/Mountains Wetlands Collision Electrocution 

Disturbance/ 

habitat loss 

Avocet, Pied 
Recurvirostra 

avosetta    
� 

    
X Moderate 

  
Jun.-Oct. 

Bustard, 

Kori* 
Ardeotis kori Vulnerable 

  
� � 

 
X 

  
High High 

 
Jul.-Apr. 

Bustard, 

Ludwig's* 
Neotis ludwigii Vulnerable 

Near-

endemic 
� � � � X 

  
High High 

 
Sept.–Feb. 

Buzzard, 

Jackal* 

Buteo 

rufofuscus  
Endemic � � � 

  
X 

  
Moderate Moderate Jun.–Oct. 

Courser, 

Burchell's 
Cursorius rufus 

 

Near-

endemic 
� � 

 
� X 

    
Moderate Jun.-Nov. 

Courser, 

Double-

banded 

Rhinoptilus 

africanus   
� � 

  
X 

    
Moderate Aug.-Dec. 

Eagle, 

Booted* 
Aquila pennatus 

  
� � 

  
X X 

   
Moderate Aug.–Nov. 

Eagle, 

Martial* 

Polemaetus 

bellicosus 
Vulnerable 

 
� � 

  
X X 

 
Moderate High Moderate Mar.-Aug. 

Eagle, 

Verreaux's* 

Aquila 

verreauxii   
� � � � X X 

 
Moderate High Moderate May–Jul. 

Eagle-Owl, 

Cape* 
Bubo capensis 

  
� 

    
X 

  
High Moderate Aug.-Sep. 

Eagle-Owl, 

Spotted* 
Bubo africanus 

  
� � � 

 
X X 

  
High Moderate Aug.-Oct. 

Falcon, 

Lanner* 
Falco biarmicus 

Near-

threatened  
� � 

  
X 

  
High Moderate 

 
May–Sept. 
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Table 1.  contd 

Common 

name 

Scientific 

Name 

Conservation 

status 

Regional 

endemicity 
S1 S2  

WEF 

site 

SEF 

site 

Habitat Susceptibility to 

Breeding 

season Karoid 

shrublands 
Koppies/Mountains Wetlands Collision Electrocution 

Disturbance/ 

habitat loss 

Goose, 

Egyptian 

Alopochen 

aegyptiacus   
� � 

  
X 

 
X High High 

 
Aug.-Nov. 

Goshawk, 

Southern 

Pale 

Chanting* 

Melierax 

canorus  

Near-

endemic 
� � � 

 
X X 

  
Moderate Moderate Jul.–Nov. 

Heron, Black-

headed 

Ardea 

melanocephala   
� 

   
X 

 
X Moderate Moderate 

 
Jul.-Jan 

Grebe, Little 
Tachybaptus 

ruficollis    
� 

    
X 

  
High Aug.-Feb. 

Kestrel, 

Greater* 

Falco 

rupicoloides   
� � 

  
X 

  
Moderate 

 
Moderate Sep.-Nov. 

Kestrel, 

Rock* 
Falco rupicolus 

  
� � 

  
X X 

   
Moderate Sep.-Jan. 

Korhaan, 

Karoo* 

Eupodotis 

vigorsii  
Endemic � � � 

 
X 

  
Moderate 

 
Moderate Sept.–Feb. 

Korhaan, 

Northern 

Black* 

Afrotis 

afraoides  
Endemic � � � 

 
X 

  
Moderate 

 
Moderate Sept.–Feb. 

Lark, 

Sclater's* 

Spizocorys 

sclateri 

Near-

threatened 
Endemic � 

   
X 

    
High Aug.-Nov. 

Lark, Stark's 
Spizocorys 

starki  

Near-

endemic 
� � � 

 
X 

    
High Mar.-Aug. 

Owl, Barn Tyto alba 
  

� 
   

X 
   

Moderate Moderate Feb.-May 

Secretarybird

* 

Sagittarius 

serpentarius 

Near-

threatened  
� 

   
X 

  
High Moderate High Jul.–Nov. 

Shelduck, 

South 

African 

Tadorna cana 
 

Endemic � � � 
   

X High 
  

Jun.–Sept. 
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Table 1. contd 

Common 

name 

Scientific 

name 

Conservation 

status 

Regional 

endemicity 
S1 S2  

WEF 

site 

SEF 

site 

Habitat Susceptibility to 

Breeding 

season Karoid 

shrublands 
Koppies/Mountains Wetlands Collision Electrocution 

Disturbance/

habitat loss 

Snake-Eagle, 

Black-

chested* 

Circaetus 

pectoralis   
� 

   
X 

   
Moderate 

 
Mar.-Oct. 

Swallow, 

Barn 
Hirundo rustica 

  
� 

   
X 

    
Moderate Extralimital 

Swift, Alpine 
Tachymarptis 

melba   
� � 

  
X X 

 
Moderate 

 
Moderate Sep.-Jan. 

Swift, Little Apus affinis 
  

� � 
  

X 
  

Moderate 
 

Moderate Sep.-Dec. 

Warbler, 

Cinnamon-

breasted 

Euryptila 

subcinnamomea  
Endemic 

 
� 

 
� X 

    
High Jul.-Oct. 

Weaver, 

Sociable 

Philetairus 

socius  
Endemic � � � � X 

    
High 

Rainfall 

dependent 
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8.  Impact assessment 

Impacts of the proposed WEF and SEF are likely to manifest in the following ways (Table 2): 

(a) Disturbance and displacement of resident or breeding Karoo species (notably Red Lark, 

Stark’s Lark, Scalter’s Lark and Karoo Lark) from foraging/breeding areas by construction 

and/or operation of the facilities; 

(b) Disturbance and displacement of large terrestrial birds (notably Ludwig’s Bustard, Kori 

Bustard and Northern Black Korhaan) from nesting or foraging areas by construction 

and/or operation of the facility and/or mortality of these species in collisions with new 

power lines/turbines; 

(c) Disturbance and displacement of resident/migrant raptor species (notably Verreaux’s 

Eagle, Secretarybird, Martial Eagle, Rock Kestrel and Jackal Buzzard) from 

foraging/breeding areas by construction and/or operation of the facility, and/or mortality 

of these species in collisions with new power lines, or electrocution when perched on 

powerlines; 

(d) Disturbance and displacement of aerial species (notably raptors, swifts, swallows) from 

foraging areas by glare and glint from PV cells (for SEF) and/or mortality of these species 

in collisions with turbines and new power lines (for WEF); 

 

Table 2. Impact characteristics: Kangnas WEF and SEF 

Summary Construction Operation 

Project aspect/activity • Disturbance associated 

with noise and movement 

from construction activities 

• Loss of habitat/habitat 

destruction through site 

clearance, road 

construction/upgrade and 

establishment of the camp 

and assembly areas.  

• Displacement and/or 

disturbance from 

foraging/nesting by noise 

and/or movement of turbine 

blades 

• Collision mortalities with  

turbine blades and/or 

powerlines, or electrocution 

on new power infrastructure 

 

Impact type Direct Direct 

Receptors affected WEF site 

All birds on site; key species –  

Southern Pale Chanting 

Goshawk, Secretarybird, Kori 

Bustard, Ludwig’s Bustard, 

Karoo Korhaan, Red Lark, 

Stark’s Lark 

 

SEF site 

All birds on site; key species – 

WEF site  

All birds on site; key species – 

Southern PaleChanting 

Goshawk, Secretarybird, Kori 

Bustard, Ludwig’s Bustard, Karoo 

Korhaan, Red Lark, Stark’s Lark 

and Namaqua Sandgrouse 

 

SEF site 

All birds on site; key species – 
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Verreaux’s Eagle, Ludwig’s 

Bustard, Karoo Korhaan, 

Double-banded Courser, 

Burchell’s Courser 

Verreaux’s Eagle, Ludwig’s 

Bustard, Karoo Korhaan, 

Double-banded Courser, 

Burchell’s Courser 

 

These potential impacts are described for the WEF and SEF  sites, respectively, below. 

 

8.1 Kangnas WEF – Birds 

8.1.1 Construction impacts 

(A)  Habitat loss 

Nature: Construction activities would result in a negative direct impact on the avifauna of the WEF 

site 

Impact magnitude – Low-Medium 

Extent: The extent of this impact is local as it is limited to the site 

Duration: The duration would be long-term as the affected areas will remain degraded for more 

than five years after completion of the project. 

Intensity: The footprint of the development is relatively large, and there will be some loss of habitat 

for specialised, karoo species. The magnitude of the change will be low- medium. 

Probability – There is a definite likelihood that areas of habitat will be lost 

IMPACT SIGNIFICANCE (PRE-MITIGATION) – LOW-MEDIUM 

Degree of confidence: Certain 

Reversibility: Irreversible 

(B)  Disturbance and displacement 

Nature: Construction activities would result in a negative direct impact on the avifauna of the WEF 

sites  

Impact magnitude – Medium 

Extent: The extent of this impact is local. 

Duration: The duration would be short-medium term as this effect will last as long as the 

construction of the turbines but will not extend beyond the construction phase. 

Intensity: Biome/restricted range and/or threatened species will be disturbed particularly if 

explosives are used for the turbine foundations, so the magnitude of the change will be medium-

high. 

Probability – There is a definite likelihood that birds will be disturbed. 

IMPACT SIGNIFICANCE (PRE-MITIGATION) – MEDIUM-HIGH 

Degree of confidence: Certain 

Reversibility: Reversible, to some extent. 

 

 

 

8.1.2 Operation impacts 
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(A)  Disturbance and displacement 

Nature: Operational activities would result in a negative direct impact on the avifauna of the WEF 

sites 

Impact magnitude – Medium-High 

Extent: The extent of this impact would be regional if Jackal Buzzards or Booted Eagles are 

displaced, or local should only other priority species be affected.  

Duration: The duration would be long-term as the ecology of the area will remain affected for as 

long as the facility is operational. 

Intensity: Some priority species may be displaced for the duration of the project, so the magnitude 

of the impact will be medium-high. 

Probability – There is a definite likelihood that some priority species will be disturbed and/or 

displaced. 

IMPACT SIGNIFICANCE (PRE-MITIGATION) – MEDIUM-HIGH 

Degree of confidence: Sure 

Reversibility: Reversible, to some extent. 

 

(B)  Mortality 

Nature: Operational  activities would result in a negative direct impact on the avifauna of the WEF 

site 

Impact magnitude – Medium-High 

Extent: The extent of this impact would be regional if Jackal Buzzards or Booted Eagles are killed, or 

local should other priority species be affected. 

Duration: The duration would be long-term as the ecology of the area will remain affected for as 

long as the facility is operational. 

Intensity: Numbers of individuals of threatened species may be killed in collision or electrocution 

incidents so the magnitude of the change will be medium-high. 

Probability – There is a probable likelihood that birds will be killed. 

IMPACT SIGNIFICANCE (PRE-MITIGATION) – MEDIUM-HIGH 

Degree of confidence: Unsure 

Reversibility: Irreversible 

 

8.2  Kangnas SEF – Birds 

8.2.1 Construction impacts 

(A)  Habitat loss 

Nature: Construction activities would result in a negative direct impact on the avifauna of the SEF 

site 

Impact magnitude – Medium 

Extent: The extent of this impact is local as it is limited to the site 

Duration: The duration would be long-term as the affected areas will remain degraded for more 

than five years after completion of the project. 

Intensity: The footprint of the development is relatively large and there will be some loss of habitat 

for specialised, karoo species. The magnitude of the change will be low-medium. 

Probability – There is a definite likelihood that areas of habitat will be lost 

IMPACT SIGNIFICANCE (PRE-MITIGATION) – LOW-MEDIUM 

Degree of confidence: Certain 
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Reversibility: Irreversible  

 

(B)  Disturbance and displacement 

Nature: Construction activities would result in a negative direct impact on the avifauna of the SEF 

site 

Impact magnitude – Medium 

Extent: The extent of this impact is local. 

Duration: The duration would be short-medium term as this effect will last as long as the 

construction of the panels but will not extend beyond the construction phase. 

Intensity: Biome/restricted range and/or threatened species will be disturbed, so the magnitude of 

the change will be medium. 

Probability – There is a definite likelihood that birds will be disturbed. 

IMPACT SIGNIFICANCE (PRE-MITIGATION) – LOW-MEDIUM 

Degree of confidence: Sure 

Reversibility: Reversible, to some extent. 

 

8.2.2 Operation impacts 

(A) Disturbance and displacement 

Nature: Operational activities would result in a negative direct impact on the avifauna of the SEF site 

Impact magnitude – Medium 

Extent: The extent of this impact would be local should only priority species be affected, such as 

Ludwig’s Bustard.  

Duration: The duration would be long-term as the ecology of the area will remain affected for as 

long as the facility is operational. 

Intensity: Some priority species may be displaced for the duration of the project, so the magnitude 

of the impact will be low-medium. 

Probability – There is a definite likelihood that some priority species will be disturbed and/or 

displaced. 

IMPACT SIGNIFICANCE (PRE-MITIGATION) – LOW-MEDIUM 

Degree of confidence: Sure 

Reversibility: Reversible, to some extent 

 

(B)  Mortality 

Nature: Operational  activities would result in a negative direct impact on the avifauna of the SEF 

site 

Impact magnitude – Low-Medium 

Extent: The extent of this impact would be local should only priority species be affected, such as 

Ludwig’s Bustard and Karoo Korhaan. 

Duration: The duration would be long-term as the ecology of the area will remain affected for as 

long as the facility is operational. 

Intensity: Numbers of individuals of threatened species may be killed in collision or electrocution 

incidents so the magnitude of the change will be low-medium. 

Probability – There is a probable likelihood that birds will be impacted. 

IMPACT SIGNIFICANCE (PRE-MITIGATION) –LOW- MEDIUM 
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Degree of confidence: Unsure 

Reversibility: Irreversible 

 

9.  Mitigation 

Mitigation of these potential impacts, for both the WEF and SEF sites, will be best achieved in the 

following ways: 

(i) Restricting the construction footprint to a bare minimum; 

(ii) Demarcation of ‘no-go’ areas for the WEF and SEF sites identified during the pre-

construction monitoring phase (see below); demarcation of no-go areas is important 

to minimise disturbance impacts associated with the construction of the facility; 

(iii) Reducing and maintaining noise disturbance to a minimum particularly if blasting 

associated with excavations for foundations is carried out. Blasting should not take 

place during the breeding seasons of the resident avifaunal community and in 

particular for priority species (Table 1). Blasting should be kept to a minimum and, 

where possible, synchronized with neighbouring blasts. 

(iv) Minimizing the disturbance associated with the operation of the facilities, by 

scheduling maintenance activities to avoid and/or reduce disturbance in sensitive 

areas at sensitive times – such areas will be identified during the pre-construction and 

operational monitoring programme - see below); 

(v) Excluding development or disturbance from sensitive areas. Currently these include 

the Secretarybird nest site and the two wetland sites (Goebeesvlei (the ‘granite pan’) 

and Steenbok Pan)(see Figure 4).These currently fall outside or on the edge of the WEF 

development area but will be impacted during the construction phase.  

Jenkins (2011b) states that territory boundaries of Verreaux’s Eagle in the Witberg 

ridge, near Laingsburg, extend to about 3 km radius around nest sites, an area of 

approximately 28 km
2
, and that core activities of pairs usually occupy half this area). 

He suggested that an exclusion zone of a radius of at least 1.5 km. Given that only a 

single known Verreaux’s Eagle pair occurs within the SEF development area they 

probably have a slightly larger home range and therefore core activities take place 

over a wider area. It is therefore recommended that an exclusion zone of at least 1 km 

be adopted particularly if a nest site is located. 

Activities of wetland species are usually concentrated around the wetland itself, but 

flight routes in to and away from wetlands may also be affected by the placement of 

turbines. 

Hence, based on the site visit and published information, no development should take 

place: 
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• Within a radius of 2.5 km of any Verreaux’s Eagle nest sites, particulary if it is 

located in the WEF area. The aim is to reduce collision risk and disturbance 

for this species and any additional cliff-nesting species. 

• Within 1.5 km of the Goebeesvlei (‘granite pan’) and Steenbok Pan to reduce 

disturbance and collision risk for Namaqua Sandgrouse, South African 

Shelduck and other wetland related species that may move between different 

wetland systems. 

Additional sensitive areas for birds (nesting sites, important foraging areas and flight routes) are 

likely to be identified during the pre-construction monitoring programme (see below).  

(vi) Minimising the length of any new powerlines installed, and ensuring that all new lines 

are marked with bird flight diverters (Jenkins et al. 2010) along their entire length. It is 

imperative that all new powerline infrastructure is adequately insulated and bird 

friendly when configured (Lehman et al. 2007). 

(vii) The project should consider marking the turbine blades as a way to reduce collisions. 

Although there is no conclusive evidence, it has been proposed that painting one blade 

of each turbine black may enhance conspicuousness to oncoming birds (McIsaac 2001, 

Hodos 2002). An experimental approach should be adopted whereby a single blade is 

painted one of a number of pairs of potentially high risk turbines. Post-construction 

monitoring should allow empirical testing of efficacy, which would inform subsequent 

decisions about the need to mark blades more widely in this and other WEFs. 

Recommendations regarding the use of blade marking could be made as part of the 

bird monitoring programme.   

(viii) Ensuring that lighting on the turbines is kept to a minimum, and is coloured (red or 

green) and intermittent, rather than permanent and white, to reduce confusion effects 

for birds flying at night. 

 (viii) Transmission lines connecting each turbine or PV array to the installation network 

should be buried underground, as far as possible, to mitigate the considerable risk of 

avian collision that would be posed by overhead lines. 

(ix) Carefully monitoring the local avifauna pre-, during and post-construction (as per 

Section 12 below), and implementing appropriate additional mitigation as and when 

significant changes are recorded in the number, distribution or breeding behaviour of 

any of the priority species listed in this report, or when collision or electrocution 

mortalities are recorded for any of the priority species listed in this report. An essential 

weakness of the EIA assessment here is the dearth of local knowledge about the actual 

movements of key species (especially raptors) through the impact area. Such 

knowledge must be generated as quickly and as accurately as possible in order for this 
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and other wind energy proposals in the area to proceed in an environmentally 

sustainable way. 

(x)  Additional mitigation arising from the results of pre-construction monitoring might 

include re-scheduling construction or maintenance activities on site, adjusting the 

siting of turbines positioned in areas subsequently identified as particularly important 

for disturbance and/or displacement sensitive, priority bird species, shutting down 

problem turbines either permanently or at certain times of year or in certain 

conditions, or installing a ‘DeTect’ or similar radar tracking system to monitor bird 

movements and institute temporary shutdowns as and when required. 

 

Table 3. Pre- and post-mitigation significance: Kangnas WEF site - Birds 

Phase Pre-mitigation significance Residual impact significance 

Construction   

Habitat loss LOW-MEDIUM LOW 

Disturbance MEDIUM-HIGH MEDIUM 

Operation   

Displacement MEDIUM-HIGH MEDIUM 

Mortality MEDIUM-HIGH MEDIUM 

 

 

Table 4. Pre- and post-mitigation significance: Kangnas SEF site - Birds 

Phase Pre-mitigation significance Residual impact significance 

Construction   

Habitat loss LOW-MEDIUM LOW 

Disturbance MEDIUM LOW-MEDIUM 

Operation   

Displacement LOW-MEDIUM LOW 

Mortality LOW-MEDIUM LOW 

 

10.  Cumulative impacts 

It is important that the results of pre-construction monitoring (see below) are applied to project-

specific impact mitigation in a way that allows for the potential cumulative effects on the 

local/regional avifauna of any other wind or solar energy projects proposed in the region. The 

nearest renewable energy developments to the Kangnas developments include (a) Springbok 

WEF (about 50-60 MW, 40 turbines, 8000 ha, just east of Okiep) (Simmons 2010) and (b) 

Pofadder WEF (1.5 MW-4MW, up to 500 turbines, 80 km east of Kangnas WEF) (L. Corbett in litt.) 

The Springbok development ahs not progressed past the EIA phase while the Pofadder WEF is 

currently in the EIA process (L. Corbet in litt.). An additional development is the Kannikwavlakte 

WEF (110 MW, 55 turbines, 1560 ha) located about 90 km west-northwest of  Springbok) for 
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which construction has been approved and the pre-construction bird monitoring programme has 

been finalised (C. van Rooyen pers. comm.).  

These projects, when viewed in isolation, may pose a limited threat to the avifauna of the area. 

However, in combination with the development of a number of renewable energy facilities in the 

region the formation of significant barriers to birds either in the form of displacement from 

foraging areas or reducing energy-efficient travel between resource areas (Masden et al. 2010). 

Cumulative impacts from the proposed Springbok and Pofadder WEFs would be greatest 

considering the distances (less than 80 km) between the three development areas and all sites 

having similar topography and vegetation. Migrant raptors, swallows and swifts and long-

distance flyers such as ducks, might be at risk from collisions should their flight paths traverse 

the locations of the WEFs. Displacement of large terrestrial birds such as bustards and korhaans, 

during construction and operational phase of the facilities, from either site could also be a major 

cumulative impact. Impacts from the Kannikwavlakte WEF will probably be negligible based on 

distance (140 km) from the Kangnas WEF site. Masden et al. (2010) and Jenkins (2011b) concur 

that a more strategic approach to assessing wind energy development in South Africa is required 

than is currently being applied. It would be necessary for the Department of Environmental 

Affairs (DEA), or a similar body, to undertake this strategic assessment as it cannot be assessed in 

a project specific application. 

11.  Conclusions 

The Kangnas renewable energy projects can be described as two large developments located 

within an area that has a moderate to high degree of sensitivity with respect to avifauna. The 

Wind Farm Sensitivity Map produced by BirdLife South Africa (Retief et al. 2011, 

http://www.birdlife.org.za/conservation/birds-and-wind-energy/windmap) classifies the area as 

low-medium sensitivity but this is based on bird atlas data submitted up until December 2011. 

The map is intended as a tool to provide guidance regarding bird-sensitive areas in relation to 

proposed sites for renewable energy developments, notably WEFs. It should not be used as a 

‘no-go’ tool for development. The site survey for this study produced additional species and on-

site observations that the general bird atlas data does not provide. There are no known 

regionally or nationally critical populations of impact susceptible species within or close to the 

development areas, although there are red-listed endemic species that occur within the 

development areas.  

 

The proposed sites are not known to impinge on any migration routes or avian fly-ways but they 

do encompass the foraging areas of some local populations (e.g. Ludwig’s Bustard, Kori Bustard, 

Northern Black Korhaan, Karoo Korhaan, Namaqua Sandgrouse and South African Shelduck). The 

inselbergs are important landscape features in the area and the proposed WEF and SEF may have 

significant negative effects on the avifauna of this ridge (including breeding pairs of large eagles 

and concentrations of localised endemic/range-restricted species) in both the construction and 

operational phases of the developments, but will probably be greater in the WEF than the SEF. 
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Jenkins (2011b) identified two key problems in assessing possible impacts on birds from WEF 

developments; these are (i) limitations on the quality of information available describing the 

composition, abundance and movements of the local avifauna, and (ii) the complete absence of 

any local, empirical data describing the known impacts of existing WEFs on birds. Consequently, 

avian impact assessment reports should include comprehensive pre-construction monitoring 

programmes as a prerequisite for further consideration by DEA. Such a monitoring programme is 

provided in this report in Section 12. Jenkins (2011b) further emphasizes that the results of such 

monitoring should be integral to developing an effective strategy for mitigating the potential bird 

impacts of each proposed development and that such mitigation measures could well include (a) 

refinements of the final turbine number and layout, (b) the selective marking of the blades of 

perceived problem turbines, and (c) adherence to prescribed operational schedules of selected 

turbines in relation to time of year and/or weather or lighting conditions. All of these stipulations 

apply to this project. 

 

Should these stipulations be adhered to, the anticipated pre-mitigation impacts of the two 

proposals can be mitigated to more sustainable levels (Tables 3 and 4). This could mean a 

proposed re-design of the project, from the original layout which would reduce impacts on 

Verreaux’s Eagles, Martial Eagles, some large terrestrial species and wetland birds. The residual 

impacts remain at least of medium significance for the WEF and low for the SEF; this is based 

mainly on construction and operational impacts on cliff-nesting raptors in the area, as well as 

construction (and probable operational) impacts on localized red-listed species/ endemics, 

resulting from turbine placements within the WEF. 
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12. Avifaunal Monitoring Programme 

Birds, and bats, due to their mobility and wide use of the landscape, probably face the greatest 

impact from the development of WEFs. For the Kangnas WEF the high density of turbines 

coupled with the actual footprint of the developments could have serious implications for a 

number of bird species, notably raptors and large terrestrial birds. Desktop studies and site 

surveys only provide a basic understanding and ‘snapshot’ of the ecology of the avifauna in the 

study area and are therefore limited by the short-term nature of these activities. For effective 

mitigation to take place a long-term monitoring programme is required to better understand 

how birds utilise the study area, pre- and post-construction, and in particular the impact zone. 

The Bird and Wind Energy Specialist Group (BAWESG), a group formed under the auspices of the 

Wildlife and Energy Programme of the Endangered Wildlife Trust (EWT) and BirdLife South Africa 

(BLSA), recognised the lack of empirical information of the effects of wind and solar energy 

developments on birds and produced a guideline document to measure these effects in order to 

identify and mitigate and detrimental impacts on threatened or potentially threatened species 

(Jenkins 2011a,b). The document outlines how this data needs to be gathered in a structured, 

methodical and scientific way in order to provide defensible answers to critical questions. 

From the above, it is strongly recommended that Mainstream Renewable Energy implement a 

bird monitoring programme as this would determine the need for any additional mitigation 

requirements to be implemented during the construction phase and/or during the operational 

phase of the WEF and SEF projects. The primary objectives of a long-term monitoring programme 

are outlined below (taken from Jenkins 2011b) while a summary of the monitoring protocol is 

summarised thereafter; for details of the protocol please refer to Jenkins et al.  (2010) and 

Jenkins (2011b). 

12.1  Objectives of bird monitoring programme 

(i) Determine the densities of birds resident within the impact area of the WEF and SEF before 

construction of the facility, and afterwards, once the facility, or phases of the facility, become 

operational.  

(ii) Document patterns of bird activity and movements in the vicinity of the proposed WEF and 

SEF  before construction, and afterwards, once the facility is operational. 

(iii) Monitor patterns of bird activity and movement in relation to weather conditions, time of day 

and season for at least a full calendar year after the WEF and SEF are  commissioned. 

(iv) Register and as far as possible document the circumstances surrounding all avian collisions 

with the WEF turbines for at least a full calendar year after the facility becomes operational. 

(v) Share key findings with the industry and other relevant stakeholders to ensure that the 

collective knowledge and understanding of the interface between South African birds and 

wind energy development is advanced as quickly and accurately as possible. 

Ultimately the monitoring study should focus on rare and/or endemic and potentially collision or 

disturbance prone species. It should provide comprehensive quantitative information on how 
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WEFs and SEFs impact on the abundance and occurrence of birds, and the risks it poses to the 

local avifauna, and serve to inform and improve mitigation to reduce this risk. The study will 

establish a research precedent and provide opportunities to contribute to a collective 

understanding within the wind energy sector of the effects of WEFs and SEFs in South Africa. 

Monitoring studies should be carried out by an expert ornithologist or under the supervision of 

such an expert.   

12.2  Monitoring protocol 

Jenkins (2011a) suggests that monitoring should take place once per quarter for a period of up to 

12 months prior to construction and 12 months after construction (operation phase). Aspects to 

consider in the monitoring programme should cover the following (Jenkins 2011a): 

(i) Bird population surveys 

(ii) Collision assessments/surveys 

For the bird populations surveys the following monitoring should take place: 

a) Avian densities before and after construction and operation using transect counts 

b) Bird activity monitoring, counting priority species flying over or past the WEF impact 

zone, and opportunistic surveys of raptors and cranes and bustards 

c) Passage rates of priority bird species using specific vantage points to count individuals or 

flocks of priority species, all raptors and any additional stipulated species flying within 

500 m of the actual periphery of the WEF and in particular to the envisaged or actual 

array of turbines. 

Data gathered and analysed from the pre- and post-construction monitoring could well refine 

mitigation for both phases and affect the construction or operational phases of the 

development. 

For the collision surveys, two components are required: 

(i) Experimental assessment of search efficiency and scavenging rates of bird carcasses on 

site, and 

(ii) Regular searches of the vicinity of the WEF for collision casualties. 

It is important to carry out experimental work to determine the accuracy of the survey method, 

as this will determine how valuable this exercise will be when actually searching for collision 

mortalities. This process, involving the random distribution of not less than 20 ‘acquired’ 

carcasses around the site, should be carried out opportunistically for the first two months of the 

monitoring period. The proportion of the carcasses located in the surveys will indicate the 

relative efficiency of the survey method. Scavenger rates should also be monitored during this 

time to determine scavenger and decomposition rates which would aid in adjusting the 

frequency of collision surveys to be undertaken. 
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When the collision surveys take place the area within a radius of 50 m of the outer arc of the 

blades of each turbine should be checked, and this should be done at least weekly for the first 

two months of the study. Further to this, quadrants in the larger WEF (such as these proposed 

projects) should be set up and each carefully searched for signs of a bird collision (carcass, 

feathers, injured birds, dismembered body parts). It is imperative that all suspected collision 

events be comprehensively documented, and physical evidence collected (bagged) and labelled 

for further examination. Injured birds should be placed in a box and taken to the nearest local 

office of the provincial Nature Conservation authority (or failing this to inform the monitoring 

specialist) whereupon they should be transported to the closest veterinary hospital or wildlife 

rehabilitation centre. 
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Appendix 1: Figures  

  

Figure 2. The location of the proposed Kangnas WEF site (in the south) and SEF site (in the north), near Springbok, Northern Cape. 

The envisaged turbine layout is shown for the WEF (blue circles).  The Quarter-Degree Grid Cells are overlain; most of the sites are 

encompassed in the grid 2918CBThe black line is the proposed transmission line connecting the sites to the national grid. 
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Figure 3.1 Bushmanland Arid Grassland within 

the WEF and SEF development zones. 

 

 

 

 

 

 

 

 

Figure 3.2 Typical Bushmanland Inselberg 

Shrubland vegetation. Picture taken in SEF 

site.  

 

 

 

 

 

 

 

Figure 3.3 Granite rocky koppies/outcrops in 

the southern sections of the WEF site  
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Figure 3.4 Cliff faces of the inselbergs showing 

guano marks, evidence of raptor activity. This 

picture was taken along the ridgeline in the SEF 

where the Verreaux’s Eagle pair was observed.   

 

 

 

 

 

Figure 3.5 Goebeesvlei (granite pan) located 

to the north of the WEF site.  One of two 

wetlands within the study area. Namaqua 

Sandgrouse frequented this pan as a drinking 

spot. 

 

 

 

 

 

Figure 3.6 A Martial Eagle perched on the 

220 kV transmission line along the N14. 

These structures provide perching and 

nesting opportunities for raptors and crows.  
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Figure 4. Locations of important bird species at the proposed Kangnas WEF and SEF sites. BC = Burchell’s Courser, DBC = Double-banded 

Courser, JB = Jackal Buzzard, LB = Ludwig’s Bustard, KB = Kori Bustard, KK = Karoo Korhaan, M = Martial Eagle, SEO = Spotted Eagle Owl, 

PCG = Southern Pale-chanting Goshawk, RK = Rock Kestrel, SEC = Secretarybird nest,  SW = Sociable Weaver colonies (1–6). W = wetlands 

(Granite Pan and Steenbok Pan). 
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Figure 5. Observed flight paths of eight priority bird species at the proposed Kangnas WEF and SEF sites as observed during a field survey from 24-28 June 2012 

Red = Ludwig’s Bustard, Pink = Southern Pale Chanting Goshawk,Yellow = Karoo Korhaan, Orange = Jackal Buzzard, Dark Orange = South African Shelduck,  Light 

Green = Rock Kestrel, Dark Green = Namaqua Sandgrouse,  Bright Green = Verreaux’s Eagle.  Location of the wind turbines are indicated by the blue circles.    
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Figure 6. Proposed development exclusion zones (red circles) based on the activity associated around wetland sites in the WEF and in relation to 

the layout of turbines. No exclusion zones are currently proposed for the SEF.  
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Appendix 2. Annotated list of bird species likely to occur within the development area of the proposed Kangnas WEF and SEF development areas. Species 

marked in the WEF and SEF columns were those recorded during the site visit (24-28 June 2012). S1 = SABAP1 data and S2 = SABAP2 data. WEF and SEF = 

species seen in the wind energy and solar energy development areas respectively. Grey shaded species are red-listed endemics. Species marked with an 

asterisk were not recorded during SABAP1.  
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Habitat Susceptibility to 

Comments 
Karoid 

shrublands 

Koppies/ 

Mountai

ns 

Wetlands Collision Electrocution 
Disturbance/ 

habitat loss 

Avocet, 

Pied* 

Recurvirostra 

avosetta 
      �     

    
X Moderate       

Barbet, 

Acacia Pied 

Tricholaema 

leucomelas 
  

Near-

endemic 
� � � � X         Moderate   

Bee-eater, 

European 
Merops apiaster     � �     X         Moderate   

Bokmakierie 
Telophorus 

zeylonus 
  

Near-

endemic 
� � � � X         Moderate   

Bulbul, 

African Red-

eyed* 

Pycnonotus 

nigricans 
  

Near-

endemic 
  �     X         Moderate   

Bulbul, Cape 
Pycnonotus 

capensis 
  Endemic � �   � X         Moderate   

Bunting, 

Cape 

Emberiza 

capensis 
  

Near-

endemic 
� � � �   X       Moderate   

Bunting, 

Lark-like 

Emberiza 

impetuani 
  

Near-

endemic 
� �     X         Moderate   

Bustard, 

Kori* 
Ardeotis kori Vulnerable     � � � X     High High     

Bustard, 

Ludwig's 
Neotis ludwigii Vulnerable 

Near-

endemic 
� � � � X     High High     

Buzzard, 

Jackal 

Buteo 

rufofuscus 
  Endemic � � � �   X     Moderate Moderate   

Canary, 

Black-

headed 

Serinus alario   Endemic � �     X         Moderate   

Canary, 

White-

throated 

Crithagra 

albogularis 
  

Near-

endemic 
� � � � X         Moderate   
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Regional 

endemicity 
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Habitat Susceptibility to 

Comments 
Karoid 

shrublands 

Koppies/ 

Mountai

ns 

Wetlands Collision Electrocution 
Disturbance/ 

habitat loss 

Canary, 

Yellow 

Crithagra 

flaviventris 
  

Near-

endemic 
� � � � X         Moderate   

Chat, 

Anteating 

Myrmecocichla 

formicivora 
  Endemic � � � � X         Moderate   

Chat, 

Familiar 

Cercomela 

familiaris 
    � � � � X X       Moderate   

Chat, Karoo 
Cercomela 

schlegelii 
  

Near-

endemic 
� � � � X         Moderate   

Chat, Sickle-

winged 

Cercomela 

sinuata 
  Endemic � �   � X         Moderate   

Chat, 

Tractrac 

Cercomela 

tractrac 
  

Near-

endemic 
� � � � X         Moderate   

Cisticola, 

Grey-backed 

Cisticola 

subruficapilla 
  

Near-

endemic 
� � � � X         Moderate   

Courser, 

Burchell's 
Cursorius rufus   

Near-

endemic 
� � � � X         Moderate   

Courser, 

Double-

banded 

Rhinoptilus 

africanus 
    � �   � X         Moderate   

Crombec, 

Long-billed 

Sylvietta 

rufescens 
    � �     X         Moderate   

Crow, Cape Corvus capensis     � � � � X         Moderate   

Crow, Pied Corvus albus     � � � � X X       Moderate   

Dove, 

Laughing 

Streptopelia 

senegalensis 
    � �     X         Moderate   

Dove, 

Namaqua 
Oena capensis     � �     X         Moderate   

Eagle, 

Booted 
Aquila pennatus     � �     X X       Moderate   

Eagle, 

Martial 

Polemaetus 

bellicosus 
Vulnerable   � �   � X X   Moderate High Moderate   
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Conservation 

status 

Regional 

endemicity 
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S
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W
E

F
 

S
E

F
 

Habitat Susceptibility to 

Comments 
Karoid 

shrublands 

Koppies/ 

Mountai

ns 

Wetlands Collision Electrocution 
Disturbance/ 

habitat loss 

Eagle, 

Verreaux's 

Aquila 

verreauxii 
    � � � � X X   Moderate High Moderate   

Eagle-Owl, 

Cape 
Bubo capensis     �         X     High Moderate   

Eagle-Owl, 

Spotted 
Bubo africanus     � � � � X X     High Moderate   

Eremomela, 

Karoo 

Eremomela 

gregalis 
  Endemic � �   � X         Moderate   

Eremomela, 

Yellow-

bellied 

Eremomela 

icteropygialis 
    � �   � X         Moderate   

Falcon, 

Lanner 
Falco biarmicus 

Near-

threatened 
  � �     X     High Moderate     

Finch, Scaly-

feathered 

Sporopipes 

squamifrons 
  

Near-

endemic 
� �   � X         Moderate   

Fiscal, 

Common 
Lanius collaris     � � � � X         Moderate   

Flycatcher, 

Chat 

Bradornis 

infuscatus 
  

Near-

endemic 
� � � � X         Moderate   

Flycatcher, 

Fairy 
Stenostira scita   Endemic �       X         Moderate   

Francolin, 

Grey-winged 

Scleroptila 

africanus 
  Endemic �       X         Moderate   

Goose, 

Egyptian 

Alopochen 

aegyptiacus 
    � �     X   X High High     

Goshawk, 

Southern 

Pale 

Chanting 

Melierax 

canorus 
  

Near-

endemic 
� � � � X X     Moderate Moderate   

Heron, Black-

headed 

Ardea 

melanocephala 
    �       X   X Moderate Moderate     

Hoopoe, 

African 
Upupa africana     �       X         Moderate   

Grebe, 

Little* 

Tachybaptus 

ruficollis 
      �         X     High   
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Regional 

endemicity 
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W
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Habitat Susceptibility to 

Comments 
Karoid 

shrublands 

Koppies/ 

Mountai

ns 

Wetlands Collision Electrocution 
Disturbance/ 

habitat loss 

Ibis, 

Hadeda* 

Bostrychia 

hagedash 
      �     X   X Moderate       

Kestrel, 

Greater 

Falco 

rupicoloides 
    � � � � X     Moderate   Moderate   

Kestrel, Rock Falco rupicolus     � �   � X X       Moderate   

Kingfisher, 

Malachite* 
Alcedo cristata       � � �     X     Moderate   

Korhaan, 

Karoo 

Eupodotis 

vigorsii 
  Endemic � � � � X     Moderate   Moderate   

Korhaan, 

Northern 

Black 

Afrotis 

afraoides 
  Endemic � � � � X     Moderate   Moderate   

Lapwing, 

Blacksmith 

Vanellus 

armatus 
    �       X   X     Moderate   

Lapwing, 

Crowned* 

Vanellus 

coronatus 
    �       X         Moderate   

Lark, Eastern 

Long-billed 

Certhilauda 

semitorquata 
  Endemic � �     X         Moderate   

Lark, Karoo* 
Calendulauda 

albescens 
  Endemic   � � � X         Moderate   

Lark, Karoo 

Long-billed 

Certhilauda 

subcoronata 
  Endemic � � � � X         Moderate   

Lark, Large-

billed 

Galerida 

magnirostris 
  Endemic � � � � X         Moderate   

Lark, Red 
Calendulauda 

burra 
Vulnerable Endemic � � � � X         Moderate   

Lark, Red-

capped 

Calandrella 

cinerea 
    � � �   X         Moderate   

Lark, Sabota 
Calendulauda 

sabota 
  

Near-

endemic 
�       X         Moderate   

Lark, 

Sclater's 

Spizocorys 

sclateri 

Near-

threatened 
Endemic �       X         High   
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Regional 

endemicity 
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W
E
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Habitat Susceptibility to 

Comments 
Karoid 

shrublands 

Koppies/ 

Mountai

ns 

Wetlands Collision Electrocution 
Disturbance/ 

habitat loss 

Lark, Spike-

heeled 

Chersomanes 

albofasciata 
  

Near-

endemic 
� � � � X         Moderate   

Lark, Stark's 
Spizocorys 

starki 
  

Near-

endemic 
� � � � X         High   

Martin, 

Brown-

throated 

Riparia 

paludicola 
    � �     X   X     Moderate   

Martin, Rock Hirundo fuligula     � � � �   X       Moderate   

Masked-

Weaver, 

Southern 

Ploceus velatus     � �     X         Moderate   

Mousebird, 

White-

backed 

Colius colius   Endemic � �     X         Moderate   

Nightjar, 

Freckled 

Caprimulgus 

tristigma 
    � �     X         Moderate   

Ostrich, 

Common 

Struthio 

camelus 
    � �     X         Moderate   

Owl, Barn Tyto alba     �       X       Moderate Moderate   

Pigeon, 

Speckled 
Columba guinea     � � � � X X       Moderate   

Pipit, African 
Anthus 

cinnamomeus 
    � �     X         Moderate   

Pipit, Long-

billed 
Anthus similis     � � � � X         Moderate   

Plover, 

Three-

banded 

Charadrius 

tricollaris 
    � �         X     Moderate   

Prinia, Karoo Prinia maculosa   Endemic � � � � X         Moderate   

Prinia, Black-

chested 
Prinia flavicans   

Near-

endemic 
�       X         Moderate   
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Common 

name 
Scientific name 

Conservation 

status 

Regional 

endemicity 

S
1

 

S
2

  

W
E

F
 

S
E

F
 

Habitat Susceptibility to 

Comments 
Karoid 

shrublands 

Koppies/ 

Mountai

ns 

Wetlands Collision Electrocution 
Disturbance/ 

habitat loss 

Sandgrouse, 

Namaqua 

Pterocles 

namaqua 
  

Near-

endemic 
� � � � X   X     High   

Scrub-Robin, 

Karoo 

Cercotrichas 

coryphoeus 
  Endemic � �     X         Moderate   

Secretarybird 
Sagittarius 

serpentarius 

Near-

threatened 
  �       X     High Moderate High 

Has nested 

previously on 

Kangnas farm 

Shelduck, 

South 

African 

Tadorna cana   Endemic � � � �     X High       

Snake-Eagle, 

Black-

chested 

Circaetus 

pectoralis 
    �       X       Moderate     

Sparrow, 

Cape 

Passer 

melanurus 
  

Near-

endemic 
� � � � X         Moderate   

Sparrow, 

House 

Passer 

domesticus 
    � �   � X         Moderate   

Sparrowlark, 

Black-eared 

Eremopterix 

australis 
  Endemic � � �   X         Moderate   

Sparrowlark, 

Grey-backed 

Eremopterix 

verticalis 
  

Near-

endemic 
� � �   X         Moderate   

Starling, 

Cape Glossy 

Lamprotornis 

nitens 
    � �     X         Moderate   

Starling, 

Pale-winged 

Onychognathus 

nabouroup 
  

Near-

endemic 
� � � � X         Moderate   

Starling, Pied Spreo bicolor   Endemic �       X         Moderate   

Starling, 

Wattled 

Creatophora 

cinerea 
    �       X         Moderate   

Stilt, Black-

winged* 

Himantopus 

himantopus 
      �         X     Moderate   

Sunbird, 

Dusky 
Cinnyris fuscus   

Near-

endemic 
� � � � X         Moderate   

Sunbird, 

Malachite 

Nectarinia 

famosa 
    � � � � X         Moderate   
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Scientific name 

Conservation 

status 

Regional 

endemicity 

S
1

 

S
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W
E

F
 

S
E

F
 

Habitat Susceptibility to 

Comments 
Karoid 

shrublands 

Koppies/ 

Mountai

ns 

Wetlands Collision Electrocution 
Disturbance/ 

habitat loss 

Sunbird, 

Southern 

Double-

collared 

Cinnyris 

chalybeus 
  Endemic � � � � X         Moderate   

Swallow, 

Barn 
Hirundo rustica     �       X         Moderate   

Swift, Alpine 
Tachymarptis 

melba 
    � �     X X   Moderate   Moderate   

Swift, Little Apus affinis     � �     X     Moderate   Moderate   

Thick-knee, 

Spotted 

Burhinus 

capensis 
    � �     X         Moderate   

Thrush, Olive 
Turdus 

olivaceus 
    �       X         Moderate   

Thrush, 

Karoo* 
Turdus smithi   Endemic   �     X         Moderate   

Tit, Grey Parus afer   Endemic � � � � X         Moderate   

Tit-Babbler, 

Layard's 

Parisoma 

layardi 
  Endemic � � � � X         Moderate   

Tit-Babbler, 

Chestnut-

vented 

Parisoma 

subcaeruleum 
  

Near-

endemic 
�       X         Moderate   

Turtle-Dove, 

Cape 

Streptopelia 

capicola 
    � �     X         Moderate   

Wagtail, 

Cape 

Motacilla 

capensis 
    � �     X   X     Moderate   

Warbler, 

Namaqua 

Phragmacia 

substriata 
  Endemic �       X         Moderate   

Warbler, 

Cinnamon-

breasted* 

Euryptila 

subcinnamomea 
  Endemic   �   � X 

  

      High   

Warbler, 

Rufous-eared 

Malcorus 

pectoralis 
  Endemic � � � � X         Moderate   
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Common 

name 
Scientific name 

Conservation 

status 

Regional 

endemicity 

S
1

 

S
2

  

W
E

F
 

S
E

F
 

Habitat Susceptibility to 

Comments 
Karoid 

shrublands 

Koppies/ 

Mountai

ns 

Wetlands Collision Electrocution 
Disturbance/ 

habitat loss 

Weaver, 

Cape 

Ploceus 

capensis 
  Endemic � �     X         Moderate   

Weaver, 

Sociable 

Philetairus 

socius 
  Endemic � � � � X         High   

Wheatear, 

Capped 

Oenanthe 

pileata 
    � � � � X         Moderate   

Wheatear, 

Mountain 

Oenanthe 

monticola 
  

Near-

endemic 
� � � � X X       Moderate   

White-eye, 

Orange 

River* 

Zosterops 

pallidus 
  Endemic   �     X         Moderate   

White-eye, 

Cape 

Zosterops 

pallidus 
    � �     X         Moderate   

Woodpecker, 

Cardinal 

Dendropicos 

fuscescens 
    �       X         Moderate   

Woodpecker, 

Ground 

Geocolaptes 

olivaceus 
  Endemic � �       X       Moderate   

Total       104 93 51 48 104 16 13 16 14     

 

 


