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[bookmark: _GoBack]EXECUTIVE SUMMARY

Enpro Industries has been appointed by Eskom to conduct a Basic Assessment for the proposed 132kV Nkwe Eskom substation, near Steelpoort, in the Limpopo Province. 

The project will entail the following:

· The construction of the proposed Nkwe 132kV substation 100m x 100m (area applied for 200m x200m).
· The construction of two ± 22 km of 132kV Kingbird power line from the existing Leseding MTS substation to the proposed Nkwe substation.
· An access road to the substation of ± 720m.
· A 46m communication tower within the Nkwe substation.

The purpose of the substation is to provide electrification to the planned Nkwe Platinum Garatau Mine. The preferred site for the Nkwe Substation was provided by Nkwe Platinum. This site is the most viable with regards to its location within the mine complex i.e. mine infrastructure and tailings dam. One alternative site for the substation was identified and assessed. 

CONCLUSIONS 

In general, the study area has been heavily transformed by urbanisation, industrialisation and subsistence agriculture. There are very few areas where the natural vegetation is still in fairly good condition, this is the case only on rocky outcrops which are not subject to the same grazing pressure and wood collection as the lowlands. The construction of the proposed Nkwe substation and associated power lines will pose a limited threat to the birds occurring in the vicinity of the new infrastructure. The power lines pose a medium-low collision risk, depending on which alternative is used. The power lines pose a medium electrocution risk, in particular to vultures. With the implementation of appropriate mitigation measures, the risk should be reduced to low for collisions and very low for electrocutions. The habitat transformation associated with the construction of the power lines should have a very low impact. The impact of habitat transformation associated with the substation sites should likewise be very low and should only affect a few non-Red Data species at a local level. The preferred alternative is assessed to be the most suitable from a bird impact assessment perspective. However, there are very little to choose between the preferred and alternative alignments, as both are identical for most of the way, except in the northern-most section of the study area near Leseding MTS substation, where the alternative alignment follows a slightly different route. The alternative alignment incorporates two additional crossings over the Moopetsi River, which may result in a moderate increase in the risk of power line collisions. Overall though, the habitat has been severely impacted along both alignments, which means that both alignments are potentially acceptable from a bird impact perspective.  



RECOMMENDATIONS

· Power line: The spans that cross drainage lines should be marked with Bird Flight Diverters on the earth wire of the line, five metres apart, and alternating black and white. The exact spans that will need to be marked should be identified by an avifaunal specialist by means of a “walk-through” exercise once the final pole positions have been determined. Appendix B indicates the preferred Bird Flight Diverters to be used. 
· Trees: The removal of large trees should be avoided if at all possible.
· Poles: The poles should be fitted with bird perches on top of the poles to draw birds, particularly vultures, away from the potentially risky insulators (see Figure 4 below).  
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1. INTRODUCTION & BACKGROUND

1.1	Project scope

Enpro Industries has been appointed by Eskom to conduct a Basic Assessment for the proposed 132kV Nkwe Eskom substation, near Steelpoort, in the Limpopo Province. 

The project will entail the following:

· The construction of the proposed Nkwe 132kV substation 100m x 100m (area applied for 200m x200m).
· The construction of two ± 22 km of 132kV Kingbird power line from the existing Leseding MTS substation to the proposed Nkwe substation.
· An access road to the substation of ± 720m.
· A 46m communication tower within the Nkwe substation.

The Leseding MTS substation and proposed Nkwe substation with the proposed power line routes can be seen in Figure 1 below. 

The purpose of the substation is to provide electrification to the planned Nkwe Platinum Garatau Platinum Mine. The preferred site for the Nkwe Substation was provided by Nkwe Platinum. This site is the most viable with regards to its location within the mine complex i.e. mine infrastructure and tailings dam. One alternative site for the substation was identified and assessed. 

See Figure 1 below for a map of the study area.
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Figure 1: Map of study area with proposed power line infrastructure. The alternative alignment is indicated in red.

Enpro Industries has appointed Chris van Rooyen Consulting to investigate the potential impact of the project on avifauna. The terms of reference for the study are as follows:       

· Conduct a desktop study to define likely avifaunal assemblages and possible occurrence of threatened species.
· Undertake a site visit and provide a description of existing environment, bird communities and micro habitats.
· Outline the study approach and identify assumptions and sources of information.
· Evaluate the conservation status of birds occurring in the study area.
· Evaluate and assess the nature of impacts of the development on affected bird species and habitat e.g. displacement, streamers, collision, electrification, insulator pollution and nesting. Direct, indirect and cumulative impacts must be taken into consideration. A complete impact assessment in terms of Regulation 22(2)(i) of GN R 543 must be included in the report.  
· Recommend mitigation measures to minimise potential detrimental impacts on avifauna.
· Identify the land cover in the study area.
· Provide information on corridors where necessary.
· Recommendations for further detailed surveys to be included if required.
· Advise on preferred design and layout.
· All route/site alternatives must be assessed by the same criteria as described in this scope of work.
· Compile a report encompassing all the findings of the desktop assessment, field survey and mapping.

1.2	Sources of information

The following information sources were consulted in order to conduct this study: 

· Bird distribution data of the Southern African Bird Atlas Project 2 (SABAP2) (http://sabap2.adu.org.za) was obtained for the quarter-degree grid cells (GDGC = the equivalent of a 1:50 000 map) traversed by the proposed line, namely 2430CA and 2430AC.  
· The conservation status of all species considered likely to occur in the area was determined as per the most recent iteration of the southern African Red Data list for birds (Taylor (ed.) 2014) and the most recent and comprehensive summary of southern African bird biology (Hockey et al. 2005). 
· The author has travelled and worked extensively on power line projects in the Limpopo Province since 1996. Personal observations of avifauna and bird/habitat associations have therefore also been used to supplement the data that is available from SABAP2, including sightings made during the field investigations in December 2012 and June 2014.  
· The power line bird mortality incident database of the Eskom - Endangered Wildlife Trust Strategic Partnership (1996 to 2007) was consulted to determine which of the species occurring in the study area are typically impacted upon by power lines and the extent to which they are impacted on (Van Rooyen 2007). 
· A classification of the vegetation types in the QDGCs was obtained from the Southern African Bird Atlas Project 1 (SABAP1, Harrison et al. (1997), and the Vegetation map of South Africa (Mucina & Rutherford 2006). 
· Dr. Patrick Benson, independent vulture researcher and research fellow at the Wits School of Animal, Plant and Environmental Sciences was consulted with regard to the location of historical vulture roosts and breeding areas in Sekhukhuneland (Benson 2012). 
· Information on the location of vulture restaurants in the Limpopo province was obtained from Kerri Wolter, independent vulture researcher and manager of VulPro (Wolter 2014). 
· Information on the micro habitat level was obtained through visiting the area in December 2012 and June 2014 to obtain a first-hand perspective.  

1.3		Assumptions & Limitations

The following assumptions and limitations are applicable in this study:

In this instance the 2430CA and 2430AC QDGCs have been well covered by SABAP2 to date, with data being recorded on a combined 67 checklists to date. The SABAP2 data was therefore regarded as a reliable snapshot of the avifauna. For purposes of completeness, the list of species that could be encountered was supplemented with observations and general knowledge of the area by the author, by consulting species lists for adjacent QDGCs with similar habitat, and by consulting historical data from the Atlas of Southern African Birds (SABAP1).  
Conclusions in this study are based on experience of these and similar species in different parts of South Africa. Bird behaviour can never be entirely reduced to formulas that will hold true under all circumstances. However, power line and substation impacts can be predicted with a fair amount of certainty (see References Section 7).
It is important to note that, although the predicted impacts are mostly concerned with Red Data species, the non-Red Data species will benefit as much from the proposed mitigation measures as they share the same habitat and face the same potential impacts as the Red Data species. 
The study area was defined as a 2km buffer around the proposed alignments.  

2      DESCRIPTION OF AFFECTED ENVIRONMENT

2.1	Relevant bird populations

In 2430CA, 201 species were recorded by SABAP2, of which 5 are classified as a Red Data species. A total of 136 species were recorded in 2430AC by SABAP2, with one classified as a Red Data species. SABAP1 recorded 119 species in 2430AC, of which 3 are classified as Red Data. Reporting rates are an indication of the relative density of a species on the ground in that it reflects the number of times that a species was recorded relative to the total amount of cards that were completed for the QDGC. 

Table 1 provides a guideline of the species that could potentially be encountered in the study area. The chances of it occurring in the study area are covered in the last column.  

TABLE 2-1: Red Data species potentially occurring in the study area   

	Species
	Conservation 
Status (Taylor (ed.)2014)
	Preferred habitat
(Harrison et al. 1997, Barnes 2000, Hockey et al. 2005, personal observations)
	SABAP2
Reporting
rate 2430CA (%)
	SABAP2
Reporting
rate 2430AC (%)
	Chances of occurrence in the study area

	
MARABOU STORK
Leptoptilos crumeniferus
	NT
	Rivers, dams, live-stock carcasses. Could be a visitor to the Mopeetsi and Motse Rivers, and carcasses of live-stock. 
	-
	-
	Low

	WHITE-BACKED VULTURE
Gyps africanus
	EN
	Woodland. Could roost on transmission lines and feed on carcasses in the study area.
	2
	-
	Low

	TAWNY EAGLE
Aquila rapax
	EN
	Woodland. May feed on carcasses in the study area.
	-
	-
	Very low

	MARTIAL EAGLE
Polemaetus bellicosus
	EN
	Woodland
	-
	-
	Very low

	SECRETARYBIRD
Saggitarius serpentarius
	VU
	Grassland, open woodland and old lands. Most likely to be occasionally encountered in old lands. 
	-
	-
	Low

	LANNER FALCON
Falco biarmicus
	VU
	Generally prefers open habitat, but exploits a wide range of habitats. Will nest in wooded areas if suitable cliffs are present. Also attracted to power lines for breeding purposes. Could be attracted to poultry in urban areas. 
	44
	9
	High

	CAPE VULTURE
Gyps coprotheres
	EN
	Large cliffs for breeding and roosting, open woodland and grassland. Roosts on transmission lines. Could be attracted to carcasses in the study area.
	15
	-
	Medium

	ABDIM’S STORK
Ciconia abdimii 
	NT
	Grassland, savanna woodland, pan edges, pastures, cultivated land and suburban areas. Could potentially forage in old lands in study area. 
	2
	-
	Low



NT = Near threatened, VU= Vulnerable, EN = Endangered 

2.2 Vegetation types and bird habitats

The vegetation types in the study area are predominantly Sekhukhune Plains Bushveld with a few areas of Sekhukhune Mountain Bushveld (Mucina & Rutherford 2006)(see Figure 2 below). Sekhukhune Plains Bushveld is predominantly short, open to closed thornveld with an abundance of Aloe species and other succulents. Sekhukhune Mountain Bushveld consists of dry, open to closed microphyllous and broadleaved savanna on hills and mountain slopes becoming dense thicket in the valleys. All of these vegetation types form part of the woodland (savanna) biome.  
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Figure 2: Vegetation types along the various alignments (Mucina & Rutherford 2006)  

It is generally accepted that vegetation structure, rather than the actual plant species, influences bird species distribution and abundance (Harrison et al., 1997). Therefore, the vegetation description below does not focus on lists of plant species, but rather on factors which are relevant to bird distribution. The description of the vegetation types therefore follows the classification system used in the Atlas of Southern African Birds (SABAP1))(Harrison et al. (1997).  The criteria used by the atlas authors to amalgamate botanically defined vegetation units, or to keep them separate were (1) the existence of clear differences in vegetation structure, likely to be relevant to birds, and (2) the results of published community studies on bird/vegetation associations.

See TABLE 2 below details the vegetation composition of the QDGCs in the study area (Harrison et al. 1997). 



TABLE 2-2: Vegetation types in 2430CA and 2430AC (Harrison et al. 1997)

	Biome
	Vegetation type
	2430CA
	2430AC

	Savanna
	Moist woodland
	70
	100

	Grassland
	Sour Grassland
	30
	-

	Savanna
	Arid woodland
	-
	-



Woodland (or savanna) is the dominant vegetation type along the proposed alignments (see Figure 3) and it is defined in SABAP1 as having a grassy under-storey and a distinct woody upper-storey of trees and tall shrubs (Harrison et al. 1997).  Sekhukhune Mountain Bushveld and Sekhukhune Plains Bushveld are all contained in this vegetation type. Soil types are varied but are generally nutrient poor. The savanna biome contains a large variety of bird species (it is the most species-rich community in southern Africa) but very few bird species are restricted to this biome.  It is also relatively well conserved compared to the grassland biome.   The savanna biome is particularly rich in large raptors, and forms the stronghold of Red Data species such as White-backed Vulture, Cape Vulture, Martial Eagle and Tawny Eagle.  Apart from Red Data species, it also serves as the stronghold of several non-Red Data raptor species, such as the Brown Snake Eagle Circaetus cinereus, Black-chested Snake Eagle Circaetus pectoralis, and a multitude of medium-sized raptors for example the migratory Steppe Buzzard Buteo vulpinus, African Harrier Hawk (Gymnogene) Polyboroides typus, Wahlberg’s Eagle Aquila wahlbergi and African Hawk Eagle Aquila spilogaster. Apart from raptors, woodland in its undisturbed state is suitable for a wide range of other power line sensitive birds, including the Kori Bustard Ardeotis kori. It is likely that most of the species mentioned above (except Kori Bustard) still occur in the woodland areas of the study area from time to time (see also Table 2-1), although most only sporadically due to habitat degradation. The natural woodland in the area where the new lines are to be constructed has been impacted with the establishment of towns, industries and past agricultural practices which cleared large areas of the original woodland. The state of the woodland varies from relatively intact in places (particularly on ridges and mountains) to heavily disturbed with evidence of heavy grazing pressure and pedestrian traffic very evident near towns and settlements. The satellite image of the study area in Figure 1 gives an indication of the extent of urbanisation, industrialisation and agricultural development that has taken place in the bigger study area. Areas where the vegetation has been depleted are clearly visible as lighter areas between the darker areas where the original woodland vegetation is still intact. Examples of the woodland habitat in the study area are presented in APPENDIX A. 

The proposed alignment is not situated in any Important Bird Areas (IBAs). It is located centrally between six IBAs, all of which are located in a >60km radius from the proposed project. These are the Nyl River Floodplain SA008, Wolkberg Forest Belt SA005, Blyde River Canyon SA010, Mac Mac Escarpment and Forests SA012, Steenkampsberg SA016, and Loskop Dam Nature Reserve SA015. None of these IBAs are likely to be directly influenced by the proposed project (see Figure 3).      
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Figure 3: The position of the alignments, relative to Important Bird Areas in the area (green areas), and known Cape Vulture colonies (yellow placemarks) and vulture restaurants (red placemarks).  

The study area contains areas of subsistence agriculture. These lands, particularly those that have been left fallow for a while and that have reverted to grassland, constitute a distinct bird habitat. Agricultural lands could potentially be utilised by Secretarybird and Abdim’s Stork. In general, however, these grassland species will prefer natural grassland.  Live-stock was observed grazing in both the woodland and agricultural areas during the field visit, and could be a source of food for large scavengers such as White-backed Vulture, Cape Vulture, Tawny Eagle and Marabou Stork, anywhere along the alignments.  

The study area also contains two ephemeral rivers, the Motse River and Moopetsi Rivers, and several smaller drainage lines. Rivers are important habitat for birds in that they act as corridors of microhabitat for waterbirds. The large pools that form after good rains persist well into the dry season and aquatic organisms that are trapped in those pools could provide potential sources of food for Red Data species such as Marabou Stork. The pools that form in the riverbeds are also sources of water for large raptors and vultures. A host of non-Red Data species is also dependant on rivers for food and shelter. There are a few man-made dams in the study area, but none of them are suitable to act as significant focal points for power line sensitive Red Data species, as they are mostly linked to mining activity.  

In general, the low lying areas of the study area have been heavily transformed by urbanisation, subsistence agriculture and industrialisation. Overall there are very few areas where the natural vegetation is still in fairly good condition, the exception being a few inselbergs which are not subject to the same grazing pressure and wood collection as the lowlands (e.g. the rocky outcrops of Modimolle, Swale and Tshidintshi).

3.   	ASSESSMENT OF IMPACTS

Because of their size and prominence, electrical infrastructures constitute an important interface between wildlife and man.  Negative interactions between wildlife and electricity structures take many forms but two common problems in southern Africa are (a) electrocution of birds and other animals and (b) birds colliding with power lines (Ledger & Annegarn 1981; Ledger 1983; Ledger 1984; Hobbs & Ledger 1986a; Hobbs & Ledger 1986b; Ledger et al.  1992; Verdoorn 1996; Kruger & Van Rooyen 1998; Van Rooyen 1998; Kruger 1999; Van Rooyen 1999; Van Rooyen 2000, Anderson 2001).  Other problems include electrical faults caused by bird excreta when roosting or breeding on electricity infrastructure (Van Rooyen et al. 2002), disturbance and habitat destruction during construction and maintenance activities.  

3.1	Displacement due to habitat transformation and disturbance. 

During the construction phase and maintenance of power lines and substations, some habitat destruction and alteration inevitably takes place. This happens with the construction of access roads, and the clearing of servitudes. These activities have an impact on birds breeding, foraging and roosting in or in close proximity of the site, through the modification of habitat.  

3.1.1 	132kV Power line

Historically (i.e. before the establishment of the current settlements, industries and agriculture) the area surrounding the proposed 132kV power lines must have comprised entirely of undisturbed woodland. As a result, it would have supported a number of power line sensitive species, particularly raptor species currently Red listed such as Martial Eagle, Tawny Eagle, Bateleur Terathopius ecaudatus, Lappet-faced Vulture Torgos tracheliotis, White-backed Vulture and Cape Vulture and also non-raptors such as Southern Ground Hornbill Bucorvus leadbeateri, and Kori Bustard. Today, large parts of the area have been transformed to accommodate a change in land use (i.e. industrial and urban settlement, and agriculture) which reduced the number and variety of species originally inhabiting the area, on account of the loss of habitat and decline in food availability. Very few intact areas of woodland habitat still remain in the study area, mostly on rocky inselbergs, it is therefore likely that the remaining Red Data species will still utilize the area, albeit mostly irregularly. Cape Vultures are likely to be regularly present, not so much because of the remaining woodland, but because of the high numbers of livestock and existing high voltage structures which provide convenient perches and roosts. The clearing of woodland (mostly small trees and woody shrub) under the new line should have a limited impact on the avifauna, provided that large scale removal of large trees does not happen. The biggest impact is likely to be where large trees need to be removed, as these trees are important breeding and roosting substrate, especially for raptors. However, few large trees are present in the study area. The proposed construction of the new power lines should have a LOW habitat transformation impact from an avifaunal perspective, which can be further reduced to VERY LOW with appropriate mitigation. 

3.1.2 	Nkwe Substation

The habitat at both the proposed Nkwe substation alternatives does not contain unique features that will make it critically important for avifauna, particularly the Red Data species mentioned in the previous paragraph (see APPENDIX A). The habitat at both sites is essentially disturbed woodland that has been cleared for agriculture in the past.  The species that are most likely to be affected by the loss of habitat are the smaller, non-threatened passerines that are currently potentially resident in that 200m x 200m patch of disturbed woodland. It is not envisaged that any Red Data species will be displaced by the habitat transformation that will take place at any of proposed Nkwe sites. The proposed construction of the new Nkwe substation should therefore have a VERY LOW habitat transformation impact on a regional scale. No mitigation can be applied to further reduce the impacts.  

3.3 Collisions with the proposed 132kV power lines.

In the case of water-associated birds such as the Marabou Stork the rivers, particularly the Motse River and Moopetsi River, might potentially hold some attraction when pools form in the channel, and also for large raptors and vultures that use the pools for drinking and bathing. However, these species are likely to occur very sporadically. The collision risk for Red Data species is therefore regarded as MEDIUM – LOW, depending on whether the preferred or alternative is used. With mitigation, this risk should be reduced to LOW for both alternatives.       

3.4	Electrocutions on the proposed 132kV power lines.

A mono-pole steel pole will be used for the new 132kV lines. Clearance between phases on the same side of the pole structure is normally around 2.2m for this type of design, and the clearance on strain structures is 1.8m. This clearance should be sufficient to prevent phase – phase electrocutions of birds on the towers. The length of the stand-off insulators is likely to be a maximum of 1.5 metres. This is relevant as birds such as vultures are able to touch both the conductor and the earthed pole simultaneously potentially resulting in a phase – earth electrocution. This is particularly likely when more than one bird sits on the same pole.

As mentioned earlier, it is likely that Cape Vultures and (more rarely) White-backed Vultures could forage in the area where the power lines are proposed. There are plenty of livestock in the surrounding area, and should a carcass be available to the birds, they might attempt to roost on the poles. The risk of electrocution is therefore evaluated to be MEDIUM, prior to mitigation.  It should be mentioned that the pole design holds no inherent electrocution risk for other large solitary species such as eagles that were recorded in the study area, as they almost never perch together in large numbers next to each other. Once mitigation has been applied, the risk should be reduced to VERY LOW. 
  
4	SELECTING A PREFERRED ALTERNATIVE

One of the objectives of this study is to arrive at a preferred corridor for the proposed power lines in terms of impacts on avifauna. The following factors were considered to arrive at a preferred corridor, using high resolution Google Earth imagery and observations on the ground as the main sources of data:

· Wetlands and water bodies: Wetlands and water bodies are always of particular importance for birds. The presence of wetlands and water bodies are an indicator of a higher collision risk, and in the case of wetlands, also a higher habitat destruction risk. Man-made dams were included in this definition.
· Rivers: Drainage lines are important for water birds, many of which are collision sensitive. Larger drainage lines are therefore an indication of a higher collision risk, and sensitive riparian habitat also places it in a high risk habitat destruction category. Large trees, which are important for breeding raptors, are often clustered along drainage lines, which increase the potential impact of disturbance and habitat destruction.    
· Roads: These were taken as an indication of human activity and particularly vehicle and pedestrian traffic. It is assumed that the birds will avoid the immediate vicinity of major roads due to the presence of traffic and pedestrians, and therefore it will reduce the risk of collision with lines running next to roads. 
· Towns and industrial developments: Towns and industry are obvious centres of human activity and are generally avoided by large power line sensitive species. The presence of towns, settlements and industrial activity is therefore a risk reducing factor, both from a collision and a habitat destruction perspective.
· Agricultural lands: There are some cultivated lands in the study area. From a collision and habitat destruction perspective, this represents a risk reducing factor as the natural woodland habitat has already been destroyed, resulting in few power line sensitive Red Data using this habitat.
· Disturbed woodland: In areas where there are large numbers of live-stock, the woodland has been severely disturbed, and the grass cover greatly depleted. In such disturbed areas, the risk of displacing power line sensitive species is much reduced as the existing impacts have already caused the area to be less suitable for breeding and foraging purposes. This was treated as a risk reducing factor. 
· Structurally intact woodland: In areas where the natural vegetation is relatively intact, the risk of displacing power line sensitive species is higher. This is due to the larger prey base and the presence of large trees for roosting and breeding purposes which will attract raptors. 

After careful consideration of the above factors, the preferred alternative is assessed to be the most suitable from a bird impact assessment perspective. However, there are very little to choose between the preferred and alternative alignments, as both are identical for most of the way, except in the northern-most section of the study area near Leseding MTS substation, where the alternative alignment follows a slightly different route. The alternative alignment incorporates two additional crossings over the Moopetsi River, which may result in a moderate increase in the risk of power line collisions. Overall though, the habitat has been severely impacted along both alignments, which means that both alignments are potentially acceptable from a bird impact perspective.  

5.	SUMMARY OF IMPACT ASSESSMENTS

The following criteria were used to assess the potential impacts of the proposed 132kV lines and new Nkwe Substation.
 
5.1	Methodology

For each impact, the EXTENT (spatial scale), MAGNITUDE and DURATION (time scale) is described.  These criteria are used to ascertain the SIGNIFICANCE of the impact, firstly in the case of no mitigation and then with the most effective mitigation measure(s) in place.  The mitigation described in the EIR represents the full range of plausible and pragmatic measures but does not necessarily imply that they would be implemented.   

The tables on the following pages show the scale used to assess these variables, and defines each of the rating categories.
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Table 5‑1.  Assessment criteria for the evaluation of impacts.
	Assessment criteria

	Criteria
	Category
	Description

	Extent or spatial influence of impact
	Regional
	Beyond a 10 km radius of the candidate site. 

	
	Local
	Within a 10 km radius of the candidate site. 

	
	Site specific
	On site or within 100 m of the candidate site. 

	Magnitude of impact (at the indicated spatial scale)
	High
	Natural and/ or social functions and/ or processes are severely altered

	
	Medium
	Natural and/ or social functions and/ or processes are notably altered

	
	Low	
	Natural and/ or social functions and/ or processes are slightly altered

	
	Very Low
	Natural and/ or social functions and/ or processes are negligibly altered

	
	Zero
	Natural and/ or social functions and/ or processes remain unaltered

	Duration of impact
	Construction period
	Up to 2 years

	
	Short Term
	Up to 5 years after construction

	
	Medium Term
	5-15 years after construction

	
	Long Term
	More than 15 years after construction



The SIGNIFICANCE of an impact is derived by taking into account the temporal and spatial scales and magnitude.  The means of arriving at the different significance ratings is explained in Table 4-2.

[bookmark: _Toc363654225]Table 5‑2.  Definition of significance ratings
	Significance ratings

	Significance ratings
	Level of criteria required

	High
	· High magnitude with a regional extent and long term duration
· High magnitude with either a regional extent and medium term duration or a local extent and long term duration
· Medium magnitude with a regional extent and long term duration

	Medium
	· High magnitude with a local extent and medium term duration
· High magnitude with a regional extent and construction period or a site specific extent and long term duration
· High magnitude with either a local extent and construction period duration or a site specific extent and medium term duration
· Medium magnitude with any combination of extent and duration except site specific and construction period or regional and long term
· Low magnitude with a regional extent and long term duration

	Low
	· High magnitude with a site specific extent and construction period duration
· Medium magnitude with a site specific extent and construction period duration
· Low magnitude with any combination of extent and duration except site specific and construction period or regional and long term
· Very low magnitude with a regional extent and long term duration

	Very low
	· Low magnitude with a site specific extent and construction period duration
· Very low magnitude with any combination of extent and duration except regional and long term

	Neutral
	· Zero magnitude with any combination of extent and duration



Once the significance of an impact has been determined, the PROBABILITY of this impact occurring as well as the CONFIDENCE in the assessment of the impact, would be determined using the rating systems outlined in Table 4‑3 and  Table 4‑4. It is important to note that the significance of an impact should always be considered in concert with the probability of that impact occurring. Lastly, the REVERSIBILITY of the impact is estimated using the rating system outlined in Table 4‑5.
[bookmark: _Ref357843542][bookmark: _Toc363654226]
Table 5‑3. Definition of probability ratings
	Probability ratings

	Probability ratings
	Criteria 

	Definite
	Estimated greater than 95 % chance of the impact occurring.

	Probable
	Estimated 5 to 95 % chance of the impact occurring.

	Unlikely
	Estimated less than 5 % chance of the impact occurring.



[bookmark: _Ref358375025][bookmark: _Toc363654227]Table 5‑4.  Definition of confidence ratings
	Confidence Ratings

	Confidence ratings
	Criteria 

	Certain
	Wealth of information on and sound understanding of the environmental factors potentially influencing the impact.

	Sure
	Reasonable amount of useful information on and relatively sound understanding of the environmental factors potentially influencing the impact.

	Unsure
	Limited useful information on and understanding of the environmental factors potentially influencing this impact.


[bookmark: _Ref358374862]
[bookmark: _Ref361926688][bookmark: _Toc363654228]Table 5‑5. Definition of reversibility ratings
	Reversibility Ratings

	Probability ratings
	Criteria 

	Irreversible
	The activity will lead to an impact that is in all practical terms permanent.

	Reversible
	The impact is reversible within 10 years after the cause or stress is removed.



5.2	Impact summary tables

All the impacts were rated according to the criteria above and an impact summary table was compiled (see Table 5-6 below) 



Table 5-6: Summary of impact assessments [image: ]
6.	CONCLUSIONS 

In general, the study area has been heavily transformed by urbanisation, industrialisation and subsistence agriculture. There are very few areas where the natural vegetation is still in fairly good condition, only on rocky outcrops which are not subject to the same grazing pressure and wood collection as the lowlands. The construction of the proposed Nkwe substation and associated power lines will pose a limited threat to the birds occurring in the vicinity of the new infrastructure. The power lines pose a medium-low collision risk, depending on which alternative is used. The power lines pose a medium electrocution risk, in particular to vultures. With the implementation of appropriate mitigation measures, the risk should be reduced to low for collisions and very low for electrocutions. The habitat transformation associated with the construction of the power lines should have a very low impact. The impact of habitat transformation associated with the substation sites should likewise be very low and should only affect a few non-Red Data species at a local level. The preferred alternative is assessed to be the most suitable from a bird impact assessment perspective. However, there are very little to choose between the preferred and alternative alignments, as both are identical for most of the way, except in the northern-most section of the study area near Leseding MTS substation, where the alternative alignment follows a slightly different route. The alternative alignment incorporates two additional crossings over the Moopetsi River, which may result in a moderate increase in the risk of power line collisions. Overall though, the habitat has been severely impacted along both alignments, which means that both alignments are potentially acceptable from a bird impact perspective.  

7.	RECOMMENDATIONS

· Power line: The spans that cross drainage lines should be marked with Bird Flight Diverters on the earth wire of the line, five metres apart, and alternating black and white. The exact spans that will need to be marked should be identified by an avifaunal specialist by means of a “walk-through” exercise once the final pole positions have been determined. Appendix B indicates the preferred Bird Flight Diverters to be used. 
· Trees: The removal of large trees should be avoided if at all possible.
· Poles: The poles should be fitted with bird perches on top of the poles to draw birds, particularly vultures, away from the potentially risky insulators (see Figure 4 below).  




[image: DSCF7923]


Bird perch































		Figure 4: Single steel pole fitted with a bird perch. 
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APPENDIX A: BIRD HABITAT
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Figure 1: Disturbed woodland which comprises the majority of the habitat in the study area.
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Figure 2: The Moopetsi River near Maandagshoek. 
[image: ]
Figure 3: The woodland is more intact on rocky outcrops in the study area. 
[image: ]
Figure 4: Old lands at the proposed Nkwe substation sites. 
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Figure 4: Industrial development (mining) has transformed the study area significantly.
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Figure 5: The habitat at Leseding substation consisting of overgrown old lands.
APPENDIX B: PREFERRED BIRD FLIGHT DIVERTER
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image8.emf
Phase Project Key Impacts Mitigation

Type

Extent

Magnitude

Duration

Probability

Confidence

Reversitbility

Significance

Construction phase Power line preferred alignment Displacement due to habitat transformation and disturbance No Mitigation Negative Site specific Low Short term Probable Sure Reversible Very low (-)

Construction phase Power line preferred alignment Displacement due to habitat transformation and disturbance Mitigation Negative Site specific Low Short term Probable Sure Reversible Very low (-)

Construction phase Power line alternative alignment Displacement due to habitat transformation and disturbance No Mitigation Negative Site specific Low Short term Probable Sure Reversible Very low (-)

Construction phase Power line alternative alignment Displacement due to habitat transformation and disturbance Mitigation Negative Site specific Low Short term Probable Sure Reversible Very low (-)

Construction phase Nkwe Substation Alt 1 Displacement due to habitat transformation and disturbance No Mitigation Negative Site specific Low Short term Probable Sure Reversible Very low (-)

Construction phase Nkwe Substation Alt1 Displacement due to habitat transformation and disturbance Mitigation Negative Site specific Low Short term Probable Sure Reversible Very low (-)

Construction phase Nkwe Substation Alt2 Displacement due to habitat transformation and disturbance No Mitigation Negative Site specific Low Short term Probable Sure Reversible Very low (-)

Construction phase Nkwe Substation Alt2 Displacement due to habitat transformation and disturbance Mitigation Negative Site specific Low Short term Probable Sure Reversible Very low (-)

Operational phase Power line preferred alignment Collisions with the power line No Mitigation Negative Local Low Long term Probable Sure Reversible Low (-)

Operational phase Power line preferred alignment Collisions with the power line Mitigation Negative Local Low Long term Probable Sure Reversible Low (-)

Operational phase Power line alternative alignment Collisions with the power line No Mitigation Negative Local Medium Long term Probable Sure Reversible Medium (-)

Operational phase Power line alternative alignment Collisions with the power line Mitigation Negative Local Low Long term Probable Sure Reversible Low (-)

Operational phase Power line preferred alignment Electrocutions No Mitigation Negative Regional Low Long term Probable Sure Reversible Medium (-)

Operational phase Power line preferred alignment Electrocutions Mitigation Negative Regional Very low Long term Probable Sure Reversible Very low (-)

Operational phase Power line alternative alignment Electrocutions No Mitigation Negative Regional Low Long term Probable Sure Reversible Medium (-)

Operational phase Power line alternative alignment Electrocutions Mitigation Negative Regional Very low Long term Probable Sure Reversible Very low (-)
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