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Executive Summary
Afzelia Environmental Consultants (Pty) Ltd were appointed by Savannah Environmental (Pty) Ltd to undertake an ecological impact assessment for the proposed construction of the Saldanha Bay Network Strengthening Project, Saldanha Bay Local Municipality, Western Cape. The strengthening project will consist of: 
· Construction of a new 400/132kV Transmission Substation in the Saldanha Bay area with a planned capacity of 3 x 500 MVA transformers;

· Construction of a new 132/66kV Distribution Substation near the current Blouwater Substation in the Saldanha Bay area;

· The construction of 2 x 400kV power lines (approximately 35 - 40 km) from the Aurora Substation to the new proposed distribution and transmission substations;

· Replace two of the four existing 250 MVA 400/132kV transformers with 2 x 500 MVA transformers at Aurora Substation; and

· Establishing 2 x 132 kV feeder bays around Aurora Substation.

The ecological assessment involves two components, namely a botanical and faunal assessment.
The main findings of this report have been summarised below:
Vegetation assessment
· A field survey was conducted to determine the vegetation types and species present within the study area. This was undertaken with the assistance of Koos Classens and Michelle Malan, who are recognised Fynbos specialists.
· The dominant vegetation type in the study area is Saldanha Flats Shrubland which occupies the majority of the study area.
· Dominant plant species identified on site included Eriocephalus africanus, Euphorbia spp, Aloe perfoliata, Limonium peregrinum, Asparagus capensis, Phylica cephalantha, Othonna cylindrica, Stoebe capitata, Putterlickia pyracantha, Tylecodon grandifloras, Erica mammosa, Searsia laevigata var laevigata and Searsia glauca.
· Three species of conservation concern were recorded during the site visit. Lampranthus vernalis and Limonium capense were recorded at the DX substation sites and the TX substation Site A. Cephalophyllum rostellum was recorded at the DX substation sites. Leucospermum hypophyllocarpodendron, classified as vulnerable, was recorded along power line corridor Alternative 1. 
· Possible impacts that may occur as a result of this project include the loss of indigenous vegetation, fragmentation of vegetation communities, the proliferation of alien invasive species and the loss of species of conservation concern.
· Once the substation and power line tower sites have been selected and pegged, a site visit must be conducted by a suitably qualified botanist to determine the presence of Red Listed and Endemic species within the site footprint, prior to the commencement of any construction and construction related activities. Any bulbs and red listed plant species must be immediately translocated to an undisturbed area outside of the development footprint.
· Mitigation measures are proposed and must be implemented fully and correctly during the construction and operational phase to minimise these impacts.

· The construction of the proposed transmission substation at site alternative A or F is considered the most favourable option from a vegetation perspective. These sites are considered disturbed due to the limited vegetation communities present on site. The construction of the distribution substation at site A is preferable from a vegetation perspective as it is in the most disturbed area.
· All power line alternatives traverse through Strandveld vegetation for approximately 15km. Power line alternatives 4 and 6 deviated to the north and traverse through a mosaic agricultural land and fringe Strandveld habitat. Further to this, corridor 4 and 6 run adjacent to the existing R27 road. As a result, the construction of the 400kV power lines within corridor alternatives 4 or 6 is considered to be the most favourable. 
Faunal assessment

· The study area falls within the range of 34 mammals, 8 amphibians and 37 reptile species. 
· Faunal species likely to be impacted by the proposed substation and power line developments are smaller, less mobile species (certain reptiles and amphibians). This includes the endemic Cape Caco, Cape Dwarf Chameleon and the Bloubergstrand Dwarf Burrowing Skink.
· The impacts associated with the proposed substation and power line developments includes the loss of faunal habitat and ecological structure, mortality or injuries to faunal species and disturbance to faunal communities.
· The construction of the proposed transmission substation at site alternative A or F is considered the most favourable from a faunal perspective.
· The construction of the proposed distribution substation at site alternative A is preferred from a faunal perspective due to its close proximity to the existing Blouwater substation and disturbed nature of the site.
· The construction of the 400kV power lines within corridor alternatives 4 or 6 is considered to be the most favourable from a faunal perspective. These corridors will pose a limited threat to the fauna occurring in the vicinity of the new infrastructure. This is largely due to the disturbance already experienced within these areas. 
· Given the relative homogeneity of the habitat within the study area as well as existing levels of disturbance (existing roads, urban development, power lines and substations, agricultural and stock farming), the proposed strengthening project is unlikely to have a significant, long-term impact on the local faunal populations.
Table of Contents

11.
INTRODUCTION


11.1
Background and Locality of the assessment area


21.2
Scope of work- Botanical Assessment


21.3
Scope of work- Faunal Assessment


31.4
Assumptions and Limitations


41.5 Conservation priority


72.
METHODOLOGY


72.1
Sources of information


72.2
Botanical assessment


82.3
Faunal assessment


93.
BIOPHYSICAL CHARACTERISTICS OF THE STUDY AREA


93.1
Climate


93.2
Vegetation


103.3
Geology


124.
VEGETATION ASSESSMENT


124.1
Vegetation identified on site


124.1.1. Distribution Substation Sites


134.1.2. Transmission Substation Site A


144.1.3. Transmission Substation Site D


144.1.4. Transmission Substation Site F


154.1.5. Aurora to Blouwater SS Corridor Alternative 3, Lines 1 and 2


164.1.6. Aurora to Blouwater SS Coridor Alternative 4, Lines 1 and 2


174.1.7. Aurora to Blouwater SS Corridor Alternative 6, Lines 1 and 2


184.2
Species of Conservation Importance


194.2.1. Threatened species identified on site


194.2.2. Threatened species that may occur on site


204.3. Biodiversity Areas


204.3.1. Critical Biodiversity Areas


234.4
Protected tree species


234.5 
Invasive Alien Plants


245
FAUNAL ASSESSMENT


245.1
Faunal micro-habitats


295.2
Mammal species composition


335.3
Mammal species of concern


335.4
Amphibian species composition


355.5
Reptile species composition


355.6 Reptile species of concern


365.7 Site visit


376
SENSITIVITY ASSESSMENT


397
CONSIDERATION OF ALTERNATIVES


408
IMPACT ASSESSMENT


408.1
Significance of identified impacts


428.2
Proliferation of alien invasive species


438.3
Loss of indigenous vegetation, floral habitat and ecological structure for the parts of the study area where natural vegetation remains (Substation B and C)


448.4    Loss of indigenous vegetation, floral habitat and ecological structure for Substation A.


468.5    Loss of indigenous vegetation, floral habitat and ecological structure for all three power line alternatives


478.5     Loss of floral diversity and ecological integrity


488.6 Loss of Species of Conservation Concern


508.7    Loss of faunal habitat and ecological structure


518.8    Faunal mortalities and trapping


538.9
Disturbance and displacement


549
PREFERRED ALTERNATIVES


5410
CONCLUSION


5611
REFERENCES





List of Tables

19Table 1: Threatened Species and Species of Conservation Concern (SANBI, Quarter degree square Grid 3218CA & 3317BB).


30Table 2: Red Listed mammal species recorded in the 3218CC and 3318AA quarter degree square within which the proposed substations and power line infrastructure are located.


33Table 3: Mammal species recorded within the proposed development area.


34Table 4: Amphibian species recorded in the 3218CC and 3318AA quarter degree square within which the proposed substations and power line infrastructure are located.


36Table 5: Red Listed reptile species recorded in the 3218CC and 3318AA quarter degree square within which the proposed substations and power line infrastructure are located.


41Table 6: Significance scoring used for each potential impact




List of Photographs
13Photograph 1: (A) Amellus tenuifolius present on site (B) Limestone Strandveld vegetation present on site showing Aloe perfoliata.


13Photograph 2: Overview of Transmission Substation site alternative A


14Photograph 3: (A) Overview of vegetation present at Transmission Substation site D and (B) Limonium peregrinum.


15Photograph 4: Overview of Transmission Substation site alternative F, showing burnt vegetation.


16Photograph 5: (A) Overview of Vegetation of corridor alternative 3 and (B) Cotyledon orbiculata.


16Photograph 6: Ornithogalum thyrsoides


17Photograph 7: Erica mammosa


17Photograph 8: Searsia laevigata var laevigata


18Photograph 9: Diosma oppositifolia


24Photograph 10: The Strandveld shrubland habitat which occupies the central and southern sections of the study area.


25Photograph 11: Endorheic depressions located within the study area.


26Photograph 12: A series of rocky outcrops to the south of the project area.


26Photograph 13: A series of water troughs located within the study area


31Photograph 14: Mammalian species recorded within the study area including Caracal (A), Cape Grey Mongoose (B), Common Duiker (C) and Cape Gerbil (D).


32Photograph 15: Droppings of Common Duiker (A) and Cape Hare (B) and a Cape Gerbil burrow (C) that were recorded within the study area.




List of Figures
5Figure 1: Locality of study area for the proposed substations and associated power line infrastructure.


6Figure 2: Site description map of the proposed substation site alternatives and power line corridor alternatives.


11Figure 3: Vegetation types located within the study area and surrounds


22Figure 4: Critical Biodiversity Areas in relation to the study area


28Figure 5: Faunal micro-habitats identified within the study area


38Figure 6: Sensitivity map for the study area




1. INTRODUCTION
1.1  Background and Locality of the assessment area
Afzelia Environmental Consultants (Pty) Ltd were appointed by Savannah Environmental (Pty) Ltd to undertake an ecological impact assessment of the proposed Saldanha Bay Network Strengthening Project in the Saldanha Bay Local Municipality, Western Cape Province. 
Eskom Holdings SOC Ltd is proposing the construction of new dual 400kV power lines of approximately 35km as well as a new transmission substation (Tx) and a new distribution substation (Dx) in the Saldanha Bay area of the Western Cape. The construction development footprint for the transmission substation is 600m x 600m and the distribution substation is 120m x 120m. The infrastructures associated with the proposed development include:

· Construction of a new 400/132kV Transmission Substation in the Saldanha Bay area with a planned capacity of 3 x 500 MVA transformers;
· Construction of a new 132/66kV Distribution Substation near the current Blouwater Substation in the Saldanha Bay area;
· The construction of 2 x 400kV power lines from the Aurora Substation to the new proposed distribution and transmission substations;
· Replace two of the four existing 250 MVA 400/132kV transformers with 2 x 500 MVA transformers at Aurora Substation; and
· Establishing 2 x 132 kV feeder bays around Aurora Substation.

The proposed development is known as the Saldanha Bay Network Strengthening Project and will increase the power capacity within the area. The establishment of the Transmission and Distribution Substations will assist in resolving the transmission capacity constraints at Aurora Substation and will play an important role in addressing the forecasted load requirements from industrial customers, the Industrial Development Zone (IDZ), local distributors and facilitate the integration of renewable generation in the area.

The proposed development is located in the Saldanha Bay area, within the Saldanha Bay Local Municipality, Western Cape Province (Figure 1). The study area (GPS coordinates: 33° 0'10.19"S, 18° 8'3.18"E) is located approximately 4.5 km from Saldanha Bay, between the R27 and R45. The West Coast National Park borders the study area on the south. The West Coast National Park borders the study area on the south. (Appendix E). The study area falls with the buffer zone of the West Coast National Park and Priority Natural Areas. Further to this, SANParks Managed Areas are located within the study area (West Coast National Park Management Plan for the period 2013-2023). There are three proposed power line corridors, three transmission substation site alternatives and three distribution substation site alternatives. All of the alternatives are located within the quarter-degree squares 3218CC and 3318AA (Figure 2).
1.2  Scope of work- Botanical Assessment 
The scope of work for the botanical assessment included the following: 
· A desktop review of the study area documenting sensitive habitats and possible areas of concern. This included:

i. An initial remote sensing mapping exercise identifying important habitats and vegetation types and contextualising the significance of the natural assets on the study site;

ii. An examination of Critical Biodiversity Features through the C.A.P.E. Fine-Scale Biodiversity Planning project; 

iii. An evaluation of the modelled conservation importance of the vegetation on the site in terms of C.A.P.E. Fine-Scale Biodiversity Planning targets;

iv. An examination of the C.A.P.E. Fine-Scale Biodiversity Planning  project identification of important plant species;

v. An examination of SANBI GIS databases on Endemic and Red Data plant species in the study area;

vi. A literature search on Red Data Book species predicted to occur in the study area; and

vii. Establish the environmental baseline in terms of the benchmark condition (as per Mucina & Rutherford Veld Type) for comparative on-site investigations.
· An initial ecological survey documenting the vegetation patterns within the study area and identifying important habitats;

· A site assessment of the ecological habitats and description of any species of conservation and/or ecological importance (Red Data Species) within the study area;

· Consideration of invasive alien plant status and rehabilitation potential of natural areas;

· The use of previous vegetation surveys conducted within the vicinity of the proposed development and literature investigations to supplement field data where necessary;

· An overall assessment of the condition of the vegetation found on the site including an assessment of cover and vegetation structure;

· Identification of potential negative ecological impacts of the proposed development and assess the significance of these impacts; and

· Providing recommended mitigation measures for the identified impacts in order to avert or lower the significance of the negative impacts.  
1.3  Scope of work- Faunal Assessment
In summary, the objectives of this faunal impact assessment report were to evaluate the study area from a faunal sensitivity perspective:

· Field visit to identify important faunal habitats associated with the proposed development; 

· A description of the environment that will be affected by the proposed development;

· A description of the current fauna within the study area and the identification of endemic, rare or Red Data species potentially affected by the proposed substation and power line development;
· The use of previous ecological surveys conducted within the vicinity of the proposed development and literature investigations to supplement field data where necessary;
· Identify potential negative ecological impacts on the faunal diversity and species composition at the site of the proposed development and assess the significance of these impacts;

· To provide recommended mitigation measures to address the potential impacts so as to avert or lower the significance of such negative impacts on faunal species; and

· To provide recommendations regarding the alternative that will have the least impact on the faunal communities within the study area.

1.4  Assumptions and Limitations
It is difficult to apply pure scientific methods within a natural environment without limitations, and consequential assumptions need to be made. The following constraints may have affected this assessment:
· Modelled biodiversity databases have limitations in terms of accuracy and have to be ground-truthed;

· A hand held Garmin 60 GPS used during the assessment has an accuracy of 4-6m.

· Due to time constraints, the ecological assessment was based on a five-day assessment of the site during summer; the identification of bulbs and flowering plants was limited. It is therefore recommended that once the final substation site and power line tower sites are determined, a botanist should conduct a site walkthrough during the late winter season to identify protected flowering and bulb species which could be affected by the project.

· Many faunal species of conservation importance (Red Data Species) are secretive and difficult to observe even during intensive field surveys; and
· Conclusions of this report were based on experience of these and similar species in different parts of South Africa. Faunal behaviour cannot be entirely reduced to formulas that will hold true under all circumstances. 
1.5 Conservation priority 
The vegetation types were evaluated in terms of conservation priority according to the following categories as per the South African National Biodiversity Institute:

Critically endangered:
Species that are facing a very high risk of extinction in the immediate future. It is the highest risk category assigned to a species.

Endangered: 
Species that are facing a high risk of extinction in the near future. If these species are not properly protected, they will become critically endangered and eventually extinct.

Vulnerable: 
Species that are facing a high risk of extinction in the medium term future.

Near threatened: 
Species that are facing a risk of extinction in the medium-long term.

Least concern: 
Species that are not facing an eminent threat of extinction during the next five years.

Data deficient: 
Inadequate data available to make a direct or indirect assessment of a species at risk of extinction. 

The faunal species were evaluated in terms of their conservation priority according to the following categories as per the International Union for the Conservation of Nature (IUCN):

Critically endangered: Species that are facing a very high risk of extinction in the immediate future. It is the highest risk category assigned to a species.

Endangered: 
Species that are facing a high risk of extinction in the near future. If these species are not properly protected, they will become critically endangered and eventually extinct.

Vulnerable: 
Species that are facing a high risk of extinction in the medium term future.

Near threatened: 
Species that are facing a risk of extinction in the medium-long term.

Least concern: 
Species that are not facing an eminent threat of extinction during the next five years.

Data deficient: 
Inadequate data available to make a direct or indirect assessment of a species at risk of extinction. 
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Figure 1: Locality of study area for the proposed substations and associated power line infrastructure.
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Figure 2: Site description map of the proposed substation site alternatives and power line corridor alternatives.
2. METHODOLOGY

2.1 Sources of information
The study site and surrounding areas were identified and mapped at a desktop level, prior to the site investigation. This was conducted using aerial photography. The desktop assessment was verified during the fieldwork. The study made use of the following data sources:

· Google EarthTM satellite imagery was used at the desktop level; 

· Geographic Information System data was used to determine conditions of habitats, vegetation types, special areas/features of concern, sensitive habitats and ecological corridors;

· A literature search on Red Data Book species predicted to occur in the study area;

· Faunal distribution data obtained from the Animal Demography Unit of the University of Cape Town, in order to ascertain species within the study area;

· The conservation status of all faunal species occurring in the aforementioned degree squares was then determined based on the IUCN Red List Categories and Criteria version 3.1 (2012);

· Further literature consulted include Alexander and Marais (2007) for reptiles, Du Preez and Carruthers (2009) for amphibians, Skinner and Chimimba (2005) for mammals;

· Faunal species lists are based on species which are known to occur in the broad geographical area, supplemented by a preliminary assessment of the availability and quality of suitable habitat at the site; and

· A classification of the vegetation types in the study area was obtained from Mucina & Rutherford (2006).
2.2 Botanical assessment

A comprehensive desktop study was carried out to document all known and predicted vegetation characteristics of the study area. This was then augmented by a ground-truthing exercise on the 01-05 February 2016. The following methods and resources were used in the assessment of the study site:

A desktop assessment of the biodiversity value of on-site vegetation types and plant species within the study area included:

i. An initial remote sensing mapping exercise identifying important habitats and vegetation types and contextualising the significance of the natural asset on the study site;

ii. An inspection of SANBI GIS databases on Endemic and Red Data plant species in Western Cape;

iii. A literature search on Red Data Book species predicted to occur in the study area; and

iv. Establishing the environmental baseline in terms of the benchmark condition (as per Mucina & Rutherford Veld Type) for comparative on-site investigations.

Fieldwork:

i. A walkover field survey of the site verifying the presence or absence of species predicted to occur on the site included:

a) marking the geographic location of any important species and plant communities, 

b) the identification and location of keystone or indicator species that may be impacted;

ii. Identifying important habitats, including wetlands, grasslands and forests; 

iii. Identifying areas of conservation and/or ecological importance;

iv. Considering invasive alien plant status and rehabilitation potential of natural areas; and

v. An overall assessment of the condition of the vegetation found on the site including an assessment of cover and vegetation structure.

2.3 Faunal assessment

The faunal investigation focused on mammals, reptiles and amphibians in the proposed project area.  The following methodology was applied:

· Data sets discussed under “sources of information” were collected and examined to determine the focus species for this study;

· Similarly, the data was examined to determine the possible occurrence of any Red Data and non-Red Data species;

· The site was assessed during a field investigation (01st – 05th February 2016) to determine fauna and faunal micro habitats present within the site. This included a thorough walk over of the site, taking photographs and the use of indirect evidence such as droppings, spoor and footprints. Furthermore, camera traps were used to record the presence of any nocturnal or secretive faunal species. Information was supplemented by historical records, personal accounts from residents within the study area and a comprehensive literature review; and

· The impacts of the proposed project on faunal species were predicted and mitigation measures were proposed.
3. BIOPHYSICAL CHARACTERISTICS OF THE STUDY AREA 
3.1 Climate
The Saldanha Bay area is characterised by a winter rainfall pattern with some rain occurring in summer. The mean annual precipitation is approximately 250mm per year.  It receives the lowest rainfall in February (1mm) and the highest in June (49mm). The average daily maximum temperatures range from 16.4 °C in July to 25.1 °C in February. The region is the coldest in June with minimum temperatures of 8.0 °C (Mucina and Rutherford, 2006).  
3.2 Vegetation

According to the national vegetation map (Mucina & Rutherford, 2006; Scott-Shaw and Escott, 2011), four vegetation types occur within the study area (Figure 2). All four vegetation types form part of the Fynbos Biome. Saldanha Flats Strandveld is the dominant vegetation type located within the study area while the Saldanha Limestone Strandveld occupies the western edge.

The Saldanha Flats Strandveld vegetation type consists of high diversity of low Sclerrophyllous shrublands with an open succulent layer forming in the undergrowth. The Saldanha Limestone Strandveld vegetation type consists of low shrublands dominated by low succulent, deciduous and fleshy leaved shrubs (Mucina and Rutherford, 2006). 

Both vegetation types are considered Endangered with at least 50% of Saldanha Flats Strandveld transformed mostly by cultivation, development of coastal settlements and road development (Mucina and Rutherford, 2006). It is estimated that 40% of the Saldanha Limestone Strandveld has been transformed due to coastal settlement development and cultivation.

A small outcrop of Saldanha Granite Strandveld is located along the southern section of the site and Hopefield Sand Fynbos Vegetation traverses the northern boundary. Both vegetation types are considered Endangered, with approximately 70% of Saldanha Granite Strandveld and 40% of Hopefield Sand Fynbos transformed by cultivation, urban development and grazing land (Mucina and Rutherford, 2006).

Within the study area, these different vegetation types are structurally very similar and all consist of low shrub land and fynbos with varying amounts of grass, succulents, forbs and geophytes depending on the aspect and landscape position. All vegetation types are considered endangered with land transformation as a result of cultivation, development of coastal settlements and roads (Mucina and Rutherford, 2006). Although the fynbos biome has a high floral species diversity, this vegetation type does not support a large diversity of faunal species. It must be noted that portions of this vegetation within the study area has been transformed and degraded due to agricultural practices and infrastructural developments.
The main topographical aspect within the study area consists of flat plains with limited undulations and ridgelines which are characteristic of the West Coast coastal plains. The Berg River is the main water course located in the study area which drains northwards and is located 15km to the east of the proposed site alternatives.
3.3 Geology 

The study site is situated on calcareous sand over a limestone hardpan layer along an old marine terrace. The Sandveld Group overlies the Cape Granites as well as the Malmesbury Group metasediments into which the granites intrude (Mucina and Rutherford, 2006; AGIS
).
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Figure 3: Vegetation types located within the study area and surrounds
4. VEGETATION ASSESSMENT
4.1 Vegetation identified on site
The following section provides a summary of the plant species identified on site. For a complete list of identified species, please refer to Appendix D. 

4.1.1. Distribution Substation Sites
All alternatives for the proposed DX substation comprise of Cape Vernal Pools and Saldanha Limestone Strandveld vegetation types. Indigenous species found included Eriocephalus africanus, Euclea racemose, Euphorbia spp, Crysanthemoides monilifera, Asparagus capensis, Aloe perfoliata, Thesium spinosum and Searsia spp. 

	Distribution Substation Site A

	Vegetation type
	Cape Vernal Pools and Saldanha Limestone Strandveld  

	Conservation priority 
	Low
	Sensitivity 
	Low

	Species richness  
	Low
	Need for rehabilitation
	High

	Dominant plant species
	Searsia spp.

	Red data species
	None

	Alien species
	None

	Condition
	Poor


	Distribution Substation Site B and C

	Vegetation type
	Cape Vernal Pools and Saldanha Limestone Strandveld  

	Conservation priority 
	High
	Sensitivity 
	High

	Species richness  
	High
	Need for rehabilitation
	Low

	Dominant plant species
	Eriocephalus africanus, Euphorbia spp, Searsia spp, Aloe perfoliata

	Red data species
	Lampranthus vernalis, Limonium capense, Cephalophyllum rostellum

	Alien species
	None

	Condition
	Excellent 
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Photograph 1: (A) Amellus tenuifolius present on site (B) Limestone Strandveld vegetation present on site showing Aloe perfoliata.
4.1.2. Transmission Substation Site A
The site consists of old agricultural land and is highly degraded and disturbed. An absence of vegetation was noted during the time of the assessment. It is likely that wildflowers will occur on site during the rainy season. However, it is unlikely that any vegetation present on site will be of conservation concern. 
	Transmission Substation Site A

	Vegetation type
	Saldanha Flats Strandveld 

	Conservation priority 
	Low
	Sensitivity 
	Low

	Species richness  
	Low
	Need for rehabilitation
	High

	Likely plant species to occur
	Dimorpotheca pluvialis, Cotula turbinata

	Red data species
	None

	Alien species
	None

	Condition
	Poor
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Photograph 2: Overview of Transmission Substation site alternative A
4.1.3. Transmission Substation Site D
Indigenous species recorded on this site included Limonium peregrinum, Eriocephalus africanus, Asparagus capensis, Crysanthemoides monilifera and Searsia spp. 
	Transmission Substation Site D

	Vegetation type
	Saldanha Flats Strandveld 

	Conservation priority 
	Medium
	Sensitivity 
	Medium-High

	Species richness  
	Medium-High
	Need for rehabilitation
	Low

	Dominant plant species
	Limonium peregrinum, Asparagus capensis, Searsia spp. 

	Red data species
	Lampranthus vernalis and Limonium capense

	Alien species
	Acacia cyclops

	Condition
	Very good
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Photograph 3: (A) Overview of vegetation present at Transmission Substation site D and (B) Limonium peregrinum.
4.1.4. Transmission Substation Site F
This site consists of old agricultural land and is disturbed and degraded. No natural vegetation was present on site at the time of this assessment. Some wildflowers are likely to be present during the rainy season; however, it is unlikely that these flowers will be of any conservation concern. Once again, it must be borne in mind that undertaking a botanical assessment of the Fynbos Biome during the dry season is not ideal.
	Transmission Substation Site F

	Vegetation type
	Saldanha Flats Strandveld 

	Conservation priority 
	Low
	Sensitivity 
	Low

	Species richness  
	Low
	Need for rehabilitation
	High

	Likely plant species to occur
	Dimorpotheca pluvialis, Cotula turbinata

	Red data species
	None

	Alien species
	None

	Condition
	Poor
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Photograph 4: Overview of Transmission Substation site alternative F, showing burnt vegetation.
4.1.5. Aurora to Blouwater SS Corridor Alternative 3, Lines 1 and 2
Indigenous species identified along Corridor Alternative 1 included Leucospermum hypophyllocarpodendron, Stoebe capitata, Othonna cylindrica, Lampranthus spp, Chrysanthemoides incana, Viscum capense, Cotyledon orbiculata, Leucospermum hypophyllocarpodendron, Ballota Africana and Phylica cephalantha. 

	Corridor Alternative 3

	Vegetation type
	Saldanha Flats Strandveld 

	Conservation priority 
	High
	Sensitivity 
	High

	Species richness  
	High
	Need for rehabilitation
	Low

	Dominant plant species
	Phylica cephalantha, Othonna cylindrica, Stoebe capitata

	Red data species
	Leucospermum hypophyllocarpodendron

	Alien species
	None

	Condition
	Excellent within intact Strandveld vegetation surrounding the first portion of the corridor. Through fringe vegetation the condition could be considered to be reasonable. Through the agricultural land the condition of the vegetation is low.
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Photograph 5: (A) Overview of Vegetation of corridor alternative 3 and (B) Cotyledon orbiculata.
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Photograph 6: Ornithogalum thyrsoides
4.1.6. Aurora to Blouwater SS Coridor Alternative 4, Lines 1 and 2
Indigenous species recorded along this corridor included Asparagus capensis, Erica mammosa, Phylica cephalantha, Oxalis compressa, Thesium spinosum, Searsia laevigata var laevigata, Putterlickia pyracantha, Chrysanthemoides incana, Euphorbia spp, Tylecodon grandifloras, Cynanchum africanum and Metalasia muricata. 
	Route Alternative 2

	Vegetation type
	Saldanha Flats Strandveld 

	Conservation priority 
	Medium
	Sensitivity 
	Medium

	Species richness  
	Medium-High
	Need for rehabilitation
	Medium

	Dominant plant species
	Phylica cephalantha, Putterlickia pyracantha and Tylecodon grandiflorus

	Red data species
	None

	Alien species
	None

	Condition
	Excellent within intact Strandveld vegetation surrounding the first portion of the corridor. Through fringe vegetation the condition could be considered to be reasonable. Through the agricultural land the condition of the vegetation is low.
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Photograph 7: Erica mammosa 
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Photograph 8: Searsia laevigata var laevigata
4.1.7. Aurora to Blouwater SS Corridor Alternative 6, Lines 1 and 2
Erica mammosa, Diosma oppositifolia and Searsia laevigata var laevigata are among the plant species identified along Route 6 this corridor alternative. 
	Route Alternative 6

	Vegetation type
	Saldanha Flats Strandveld 

	Conservation priority 
	Medium
	Sensitivity 
	Medium

	Species richness  
	Medium-High
	Need for rehabilitation
	Medium

	Dominant plant species
	Searsia laevigata var laevigata, Diosma oppositifolia

	Red data species
	None

	Alien species
	Acacia cyclops

	Condition
	Excellent within intact Strandveld vegetation surrounding the first portion of the corridor. Through fringe vegetation the condition could be considered to be reasonable. Through the agricultural land the condition of the vegetation is low.
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Photograph 9: Diosma oppositifolia
Note: The primary impact on the vegetation communities for all substation sites and power line corridors will be the loss of natural vegetation as a result of activities relevant to the project.
4.2 Species of Conservation Importance

Legislation exists at both provincial and national levels that serve to protect and preserve important plant taxa particularly those that are considered to be of conservation value. The purpose is to ensure the long-term survival of these species.
National legislation evaluated included: 
· National Environmental Management Act / NEMA (Act No 107 of 1998), and all amendments and supplementary listings and/or regulations; 
· Environment Conservation Act (ECA) (No 73 of 1989) and amendments;  

· National Environmental Management Act: Biodiversity Act (NEMA:BA) (Act No. 10 of 2004) and amendments and regulations; 

· National Veld and Forest Fire Act (Act No. 101 of 1998); and 

· Conservation of Agricultural Resources Act (CARA) (Act No. 43 of 1983) and amendments. 

In terms of the Biodiversity Act, the “developer” has a responsibility for:

· The conservation of endangered ecosystems and restriction of activities according to the categorisation of the area (not solely by listed activities as specified in the EIA regulations).

· Promote the application of appropriate environmental management tools in order to ensure integrated environmental management of activities; thereby ensuring that all development within the area are in line with ecological sustainable development and protection of biodiversity.

· Limit further loss of biodiversity and conserve endangered ecosystems.

· A person may not carry out a restricted activity involving a specimen of a listed threatened or protected species without a permit issued in terms of Chapter 7.

· Such activities include any that are “of a nature that may negatively impact on the survival of a listed threatened or protected species”.

Provincial legislation evaluated included: 

· Nature and Environmental Conservation Ordinance No. 19 of 1974; and

· Western Cape Nature Conservation Board Act (Act No 15 of 1998) and amendments

4.2.1. Threatened species identified on site
Four species of conservation concern were identified within the study area during the site visit. Species of conservation concern are those species that are facing a risk of extinction. This includes species in the categories Critically Endangered (CR), Endangered (EN) and Vulnerable (VU). Species of Conservation Concern include Threatened (T), Near Threatened (NT), Data Deficient (DDD), Critically Rare, Rare and Declining species. Lampranthus vernalis and Limonium capense were recorded at the DX substation sites. Both of these species are classified as Near Threatened according to the SANBI Red List of species. Cephalophyllum rostellum, classified as endangered was also recorded at the DX substation sites. Leucospermum hypophyllocarpodendron, classified as vulnerable, was identified along power line corridor Alternative 3, Lines 1 and 2. 
A permit is required to remove ore destroy these plants should they fall within the construction footprint. The authority controlling the issuing of permits is the Western Cape Nature Conservation Board trading as Cape Nature. 
4.2.2. Threatened species that may occur on site
The SANBI POSA data base for the 3218CA & 3317BB Quarter Degree Square Grid Squares (QDGS) contains 250 species. It is important to note that the summarised plant list of SANBI contains only the species of which there are herbarium specimens housed in the National Herbarium. This is therefore not regarded as a fully comprehensive and complete list. 

A list of threatened species and species of conservation concern for the QDGSs were obtained from the Plants of southern Africa (POSA) database on the SANBI website. 

Table 1: Threatened Species and Species of Conservation Concern (SANBI, Quarter degree square Grid 3218CA & 3317BB).
	Family
	Species
	Threat status

	APIACEAE
	Capnophyllum leiocarpon 
	Declining

	ASTERACEAE
	Oncosiphon africanum 
	VU

	IRIDACEAE
	Babiana tubulosa 
	VU

	IRIDACEAE
	Ferraria foliosa 
	NT

	ASTERACEAE
	Cotula duckittiae 
	VU

	ASTERACEAE
	Cotula pusilla 
	NT

	ASTERACEAE
	Steirodiscus tagetes 
	VU

	FABACEAE
	Argyrolobium velutinum 
	EN

	IRIDACEAE
	Ixia calendulacea 
	NT

	MALVACEAE
	Hermannia procumbens subsp. myrrhifolia 
	EN

	SCROPHULARIACEAE
	Phyllopodium capillare 
	NT

	AMARYLLIDACEAE
	Gethyllis ciliaris subsp. ciliaris
	NT

	ASTERACEAE
	Felicia elongata 
	VU

	HYACINTHACEAE
	Daubenya zeyheri 
	VU

	HYACINTHACEAE
	Lachenalia pustulata 
	NT

	HYPOXIDACEAE
	Empodium veratrifolium 
	EN

	IRIDACEAE
	Babiana nana subsp. nana
	EN

	IRIDACEAE
	Babiana tubiflora 
	Declining

	IRIDACEAE
	Gladiolus caeruleus 
	NT

	IRIDACEAE
	Ixia purpureorosea 
	VU

	IRIDACEAE
	Moraea calcicola 
	EN

	IRIDACEAE
	Romulea saldanhensis 
	EN

	IRIDACEAE
	Watsonia hysterantha 
	NT

	MESEMBRYANTHEMACEAE
	Antimima limbata 
	EN

	MESEMBRYANTHEMACEAE
	Cephalophyllum rostellum 
	EN

	MESEMBRYANTHEMACEAE
	Cheiridopsis rostrata 
	VU

	MESEMBRYANTHEMACEAE
	Drosanthemum hispifolium 
	VU

	PLUMBAGINACEAE
	Limonium acuminatum 
	VU

	PLUMBAGINACEAE
	Limonium capense 
	NT

	POLYGALACEAE
	Muraltia macropetala 
	VU

	RHAMNACEAE
	Phylica greyii 
	EN

	RUBIACEAE
	Nenax hirta subsp. calciphila
	NT

	RUTACEAE
	Diosma guthriei 
	NT


4.3. Biodiversity Areas 
Biodiversity areas represent terrestrial and aquatic sites identified as Critical Biodiversity Areas (CBAs), Ecological Support Areas (ESA), Other Natural Areas and No Natural Remaining Areas through the systematic assessment conducted by the C.A.P.E. Fine Scale Biodiversity Planning (FSP) project (refer to Figure 4). 
4.3.1. Critical Biodiversity Areas 

Critical Biodiversity Areas are those areas required to meet biodiversity thresholds. CBAs are areas of terrestrial or aquatic features (or riparian buffer vegetation alongside CBA aquatic features) which must be protected in their natural state to maintain biodiversity and ecosystem functioning (Maree and Vromans, 2010). According to Maree and Vromans (2010), these CBAs include: 

i) areas that need to be protected in order to meet national biodiversity pattern thresholds (target area);

ii) areas required to ensure the continued existence and functioning of species and ecosystems (including the delivery of ecosystem services); and/or

iii) important locations for biodiversity features or rare species. 

Ecological Support Areas 

Ecological Support Areas (ESA) are supporting zones required to prevent the degradation of Critical Biodiversity Areas and Protected Areas. An ESA may include an aquatic or terrestrial feature. ESAs can be further subdivided into Critical Ecological Support Areas (CESA) and Other Ecological Support Areas (OESA). Critical Ecological Support Areas are aquatic features, with their terrestrial buffers, which fall within priority sub-catchments, whose protection is required in order to support the aquatic and terrestrial CBAs. An example might be a river reach which feeds directly into a CBA. Other Ecological Support Areas are all remaining aquatic ecosystems (not classed as CESA or CBA), with their terrestrial buffers, which have a less direct impact on the CBA, e.g. a wetland that is geographically isolated from a CBA, but contributes to ecological processes such as groundwater recharge, thereby indirectly impacting on a CBA downstream. (Maree et al, 2010).

Other Natural Areas 

Other Natural Areas are areas of lesser biodiversity importance whose protection is not required in order to meet national biodiversity thresholds. Other Natural Areas may withstand some loss in terms of biodiversity through the conversion of their natural state for development. However, if all Critical Biodiversity Areas are not protected, certain Other Natural Areas will need to be reclassified as Critical Biodiversity Areas in order to meet thresholds. (Maree et al, 2010).

No Natural Remaining Areas 

No Natural Remaining Areas are those areas that have been irreversibly transformed through urban development, plantation and agriculture and poor land management. As a result, these areas no longer contribute to the biodiversity of the region.  However, in some cases transformed land may be classified as an ESA or CBA if they still support biodiversity (Maree et al, 2010). 
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Figure 4: Critical Biodiversity Areas in relation to the study area

4.4 Protected tree species

In terms of Section 15(1) of the National Forests Act, 1998, no person may cut, disturb, damage or destroy any protected tree or possess, collect, remove, transport, export, purchase, sell, donate or in any other manner acquire or dispose of any protected tree or any forest product derived from a protected tree, except under a licence or exemption granted by the Minister to an applicant and subject to such period and conditions as may be stipulated. No protected tree species have been recorded within the site, however in the unlikely event that any protected trees are identified within the construction site, a permit is required to remove these trees. The authority controlling the issuing of permits is the Department of Agriculture, Forestry and Fisheries. 

4.5 
Invasive Alien Plants

Invasive alien plants are described as species which are ‘non-indigenous’ to an area and which have been introduced from other countries either intentionally (for domestic or commercial use) or accidentally; furthermore, they have the ability to reproduce and spread with alacrity without the direct assistance of people into natural or semi-natural habitats and are destructive to biodiversity and human interests (WESSA-KZN 2008). 

Notice 3 of the National Environmental Management: Biodiversity Act 2004 (Act No, 10 of 2004) lists 379 plant species that are legally declared invasive species. Each species is assigned to one of three categories based on the level of threat posed by the species and the legal status assigned to each:

· Category 1a – Plant species that must be combatted or eradicated.

· Category 1b – Plant species that must be controlled.

· Category 2 – Plant species that must not be allowed to spread outside any property.

· Category 3 – Plant species that when occurring in riparian areas must be considered to be category 1b Listed Invasive Species and must be managed according to regulation 3 of NEM:BA, 2014.

Regulation 15 of the Conservation of Agricultural Resources Act No. 43 of 1983 (CARA) regulates and restricts the propagation, harbouring and sale of invasive alien plant and weed species listed in a set of Regulations publish in terms of the Act. All listed Invasive Alien Plants are divided into three categories which are:
· Category 1 – Prohibited Plants

· Category 2 – Invader plants with commercial or utility value

· Category 3 – Primarily ornamental or ‘exotic’ horticultural plants

The only alien invasive species that was recorded during the site visit was Acacia cyclops. Please refer to Appendix D for details on all identified plant species. 
5 FAUNAL ASSESSMENT
5.1 Faunal micro-habitats

In determining how suitable the study area is for faunal species, it is necessary to look at the habitats available to determine where the relevant species will most likely occur within the study area. These “micro habitats” do not always correspond to vegetation types and are determined by a combination of vegetation type, topography, land use, food sources and other various intrinsic factors. 

Investigation of the study area revealed the following important micro-habitats (Figure 5). In each case, some of the species likely to make use of the various micro habitats have been described.
Strandveld shrublands

Strandveld shrublands occupy the central and southern boundaries of the study area (Photograph 10). These shrubland areas support certain species such as Grants Golden Mole, Cape Grey Mongoose, Cape Grysbok, burrowing reptiles and several rain frogs. Although the shrublands within the area are negatively impacted due to the disturbance and encroachment from agricultural land and power line infrastructure, they still provide important corridors of natural vegetation, cover and foraging opportunities for many faunal species within the largely anthropogenically disturbed landscape.
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Photograph 10: The Strandveld shrubland habitat which occupies the central and southern sections of the study area.
Endorheic depression
These depression systems may provide suitable habitats for a variety of faunal species when water is present. These depressions are located on the western portion of the study area (Photograph 11). These may potentially include endemic species and those of conservation importance. Various amphibians present within the study area will be localised around these micro-habitats. Various faunal species rely on these wetland areas as a water source as well as providing suitable habitats for roosting, foraging and breeding. At certain times of the year, these depressions will characterised by slow flowing water. These factors provide habitats for various faunal species.
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Photograph 11: Endorheic depressions located within the study area.
Rocky outcrops

A series of rocky outcrops were identified along the southern border of the study area. Within the relatively homogenous nature of the vegetation, rocky outcrops provide a unique habitat for faunal species. These areas are important micro-habitats for reptile species as they provide suitable foraging opportunities and cover from predators. Species likely to be present within this micro-habitat include Cape Girdled Lizard (Cordylus cordylus), Spiny Ground Agama (Agama hispida), Marbled Leaf-toed Gecko (Afrogecko porphyreus) and Ocellated Gecko (Pachydactylus geitje).
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Photograph 12: A series of rocky outcrops to the south of the project area.

Artificial habitats

A series of troughs are located within the western section of the study site. These contain water all year round and are used by a variety of faunal species as a predictable water source. As a result, these water sources act as a beacon attracting faunal species into the area, particularly during dry periods. 
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Photograph 13: A series of water troughs located within the study area
This study focused on the current status of threatened faunal species (mammals, reptiles and amphibians) occurring or likely to occur within the study area. Present impacts on faunal communities within the proposed development footprint include:
I. The study area is located within a largely anthropogenically modified environment. Large sections of natural land have been converted into agricultural land. A series of power lines exiting the Aurora and Blouwater substations radiate through the landscape.

II. A phosphate mine is located near Elandsfontein Private Nature Reserve.

III. Saldanha Steel and Freight Rail Pre Cast (Transnet) are located within the western section of the study area.

IV. Numerous informal access roads occur throughout the study area as well as a railway line to the west.
This combination of factors has resulted in habitat transformation and subsequent reduction in suitable habitats for faunal species. These impacts have had a direct negative impact on the remaining fauna living within the study area.
It is important to note that, although the predicted impacts are mostly concerned with Red Data species, non-Red Data species will also benefit from the proposed mitigation measures as they share the same habitat and face the same potential impacts.
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Figure 5: Faunal micro-habitats identified within the study area
5.2 Mammal species composition

According to distribution maps, thirty-seven (37) different terrestrial mammals may occur within the proposed development area, indicating relatively low mammal diversity (Skinner and Chimimba 2005). These include six (6) insectivores, five (5) Chiropterans, seven (7) rodents, five (5) viverrids, three (3) felids and two (2) canids. Of these, five are listed as endemic to the region. However, given the transformed nature of large portions of the area due to agricultural practices, the majority of these species would not have resident populations within the proposed project area.  It is predicted that fifteen (15) mammalian species are highly likely to be present within the study area. 

The ecological factors that influence the distribution of mammalian species within the Cape Floristic Region are complex and the available literature only permits broad scale interpretations. The distribution of many medium sized mammals is influenced by the availability of suitable habitat and food requirements and as a result, the distribution is often patchy (Boshoff and Kerley 2001). Furthermore, large scale movements of species play an integral role in many mammalian life histories. The proposed development is likely to have an impact on smaller mammals that rely on the shrubland habitats for cover to reduce the risk of predation.
Four Red Listed species are likely to occur within the study area (Table 2). Honey Badgers (Near Threatened) are nocturnal carnivores with a solitary life style. They are able to persist in human altered environments due to their opportunistic diet and tolerance to human disturbance. This species could occur within the proposed study area.

Brown Hyena (Near Threatened) require extensive home ranges to maintain a viable population. These large home ranges often coincide with livestock grazing areas and as a result, H. brunnea is heavily persecuted by farmers. Habitat loss is another primary threat to H. brunnea. Due to the high levels of disturbance and habitat transformation within the study area, the abundance of Brown Hyena is likely to be very low. 

Both of the above species have a wide distribution within Southern Africa and as a result, the development is not predicted to have a significant influence on the regional populations. 
The Cape Horseshoe Bat is endemic to the south-west region of Southern Africa and shows a preference for the Fynbos and Karoo biomes. This species roosts in caves and mine shafts and is a clutter forager (due to short wings and low wing loading), mainly foraging in the canopies of trees (Monadjem et al. 2010). This wing structure allows this species to manoeuvre through dense vegetation in pursuit of prey (Coleoptera and Lepidoptera) (Stuart and Stuart 2015).
The White-tailed Mouse has a relatively wide distribution across South Africa and Lesotho. M. albicaudatus frequents shrubland and grassland habitats and requires the presence of black loam and sufficient vegetation cover (Coetzee and Monadjem 2008). Black loam occurs where there is a large amount of organic matter within the top soil. The majority of soils identified in the study area were cohesionless, quarzitic and of aeolian origin. The topsoil was devoid of any organic matter due to the highly aerated conditions found in these sandy soils which tends to oxidise organic matter. As a result, this species is not likely to have resident populations within the study area.
Table 2: Red Listed mammal species recorded in the 3218CC and 3318AA quarter degree square within which the proposed substations and power line infrastructure are located.
	Common Name  
	Scientific Name  
	Conservation Status  
	Probability of Occurrence   

	Cape Golden Mole
	Chrysochloris asiatica
	Data Deficient
	Low

	Brown Hyena
	Hyaena brunnea
	Near Threatened
	Low

	Honey Badger
	Mellivora capensis
	Near Threatened
	Possible

	Cape Horseshoe Bat
	Rhinolophus capensis
	Near Threatened
	Possible

	White-Tailed Mouse
	Mystromys albicaudatus
	Endangered
	Low


Given the transformed nature of large portions of the area due to settlements, agricultural practices and urban expansion, the majority of these species would not have resident populations within the proposed development area. 
CAMERA TRAP SURVEY
Digital camera traps (LtI Acorn ® 6210MC, China) triggered by passive infrared sensors, were set up at suitable mammal habitats within the study area. Three camera traps were positioned within close proximity of the identified micro-habitats in order to provide a short term sample of mammals occurring within these areas. Each camera was mounted to a fixed point such as a tree, cross beam, fence or a pole placed on the ground. Camera height was set between 30cm and 40cm above the ground in order to increase the probability of detecting all mammalian species that are encountered.

The camera traps were operational continuously over a 24hr cycle recording the date and time of each photograph. The cameras were programmed to delay one minute between successive photographs and the motion sensor was programmed to “medium sensitivity”. This time interval prevented numerous images during one triggering episode. Over the study period each camera remained at a point for five nights.

The camera trap survey yielded 62 independent photographs and videos within the proposed development area. 43 of these photographs (74%) were triggered by bird species and false triggers due to wind disturbance.  All identified mammal images consisted of 5 species from four orders and six families (Table 3). These included Caracal (A), Cape Grey Mongoose (B), Common Duiker (C) and Cape Gerbil (D). The most commonly photographed mammal was the Cape Grey Mongoose (n=4).  All of the recorded species have been known to persist within disturbed agricultural landscapes and are able to utilise resources within this mosaic landscape.

Photograph 14: Mammalian species recorded within the study area including Caracal (A), Cape Grey Mongoose (B), Common Duiker (C) and Cape Gerbil (D).
SITE VISIT

Four mammal species, namely Cape Grey Mongoose (Galerella pulverulenta), Cape Grysbok (Raphicerus melanotis), Common Duiker (Sylvicarpa grimmia) and Cape Hare (Lepus Capensis) were recorded within the proposed development site during the field survey. The Cape Grey Mongoose was recorded within the western section of the study area, primarily due to their generalist diet and habitat requirements. The Common Duiker was observed within the agricultural landscape within the central portion of the power line corridor. Numerous sightings of Cape Grysbok occurred within close proximity of the substation alternatives and the power line corridor exiting the Aurora substation. This area was dominated by Fynbos and the Cape Grysbok is found almost exclusively within this habitat type. The Cape Hare was recorded within the coastal scrub habitat on the boarder of the study site. The presence of the mammal species recorded within the study area is not surprising as these species are able to tolerate human disturbance primarily due to behavioural adaptations.

Spoor and dung encountered indicated the presence of several small to medium sized mammal species (Cape Hare, Cape Grysbok and Common Duiker). A series of Cape Grysbok middens were observed along the power line corridor exiting the Aurora substation. A series of Cape Gerbil burrows were recorded within the eastern and western portion of the study area.

Photograph 15: Droppings of Common Duiker (A) and Cape Hare (B) and a Cape Gerbil burrow (C) that were recorded within the study area.
The Thali Thali Game Lodge is located within the study area and power line corridor alternative 1 traverses through the southern portion of this reserve. Mammalian species observed within this reserve during the field assessment included Eland (Taurotragus oryx) and Black Wildebeest (Connochaetes gnou). Other species present within the reserve are detailed in the Appendix A.
Table 3: Mammal species recorded within the proposed development area.
	Mammal
	Observations
	Camera Trap Images
	Conservation Status

	COMMON GREY DUIKER
Sylvicapra grimmia
	Droppings
	2
	Least Concern

	CAPE GREY MONGOOSE

Galerella pulverulenta
	Visual sighting and camera trap
	4
	Least Concern

	STRIPED POLECAT

Ictonyx striatus
	Camera trap
	1
	Least Concern

	CARACAL

Caracal caracal
	Camera trap
	2
	Least Concern

	CAPE GRYSBOK

Raphicerus melanotis
	Visual and Camera trap
	3
	Least Concern

	CAPE HARE

Lepus capensis
	Visual sighting and droppings
	-
	Least Concern

	CAPE GERBIL

Gerbilliscus afra
	Burrow and camera trap
	4
	Least Concern


5.3 Mammal species of concern

No endangered mammals were recorded within the study area and the likelihood of any threatened mammal species being encountered within the study area is considered to be low. The majority of large mammals are likely to have been eradicated or have moved away from the study area because of increased levels of anthropogenic disturbances such as habitat modification and degradation.
The large area (600m x 600m) required for the Transmission substation will result in the transformation of natural habitats making the land uninhabitable for faunal species. Furthermore, if the substation is placed within areas containing important micro-habitats, the development will have a negative impact on landscape connectivity and influence the movement of mammalian species.

The transmission substation site alternatives are however, located in open areas, with limited cover and high levels of human disturbance. These areas would largely be avoided by mammalian species and the new substation development is therefore unlikely to have a significant impact on mammalian species. The proposed strengthening project is likely to have an impact on habitats for smaller mammals that rely on the Fynbos and shrubland habitats for cover to reduce the risk of predation.
Given the high levels of disturbance, the majority of faunal species would not have resident populations within the proposed development area. Therefore, the proposed substation and power line development is unlikely to pose a threat to mammal species conservation in the region, provided that the mitigation measures as set out in this report are adhered to.
5.4 Amphibian species composition

During this survey, fieldwork was augmented with species lists compiled from data recorded during the South African Frog Atlas Project (SAFAP) (1999-2003). A probable and comprehensive list of amphibian species which could occur in the study area is provided in Table 4.
The study area falls within the distribution range of only six amphibian species. The low amphibian diversity was attributed to the limited amphibian habitats within the proposed development area. A series of endorheic depressions are located within the study area and may after heavy rains provide suitable breeding and foraging habitats for resident amphibian species. Apart from these depressions there are no other natural occurring water bodies or wetlands within the development area. Species likely to be present include Clicking Stream Frog (Strongylopus grayii), Cape River Frog (Amietia fuscigula) and Raucous Toad (Amietophrynus rangeri).
The only Red Listed species which may occur within the study area is the Cape Caco (Cacosternmum capense) which has been listed as Vulnerable. C. capense inhabits low lying areas with poorly drained, loamy or clay soils and the preferred habitat consists of Renosterveld. Due to the lack of suitable natural habitat (the site falls within Strandveld vegetation) and breeding habitats coupled with the fact that the study area is on the edge of its recorded distribution, it is not predicted that C. capense will have resident populations within the study area.

No amphibians were encountered during the field assessment. This may be primarily due to the limited habitat diversity and lack of wetlands within the development footprint.
Table 4: Amphibian species recorded in the 3218CC and 3318AA quarter degree square within which the proposed substations and power line infrastructure are located.
	Common Name   
	Scientific Name   
	Conservation Status   
	Habitat 

	Namaqua Rain Frog
	Breviceps namaquensis 
	Least Concern
	Dry savannah/bushland, not associated with water

	Sand Rain Frog
	Breviceps rosei
	Least Concern
	Wide range, permanent and semi-permanent pools

	Clicking Stream Frog
	Strongylopus grayii
	Least Concern
	Requires permanent water in grassland to agricultural land

	Sand Toad
	Bufo angustriceps
	Least Concern
	Wide range with fresh water

	Cape Sand Frog
	Tomopterna delandii
	Least Concern
	Dry/ arid vegetation with fresh water

	Cape Caco
	Cacosternum capense 
	Vulnerable 
	Savannah woodland to grassland


Potential impacts on amphibian species associated with the proposed development include habitat loss, direct mortality, and degradation of the limited wetland habitats. Habitat loss for amphibians is predicted to be of low significance and will not have an impact on a broader scale. Excessive dust, runoff and disturbance during the construction phase will result in the degradation of suitable amphibian breeding habitats. This is particularly true for distribution substation site alternatives B and C which appear to be located within close proximity of endorheic depressions.
During the construction and maintenance phase there will be an increase in vehicle activity and subsequently increased probability of frog mortalities on the access roads. These impacts will be amplified during the breeding season, during which frog activity and dispersal is increased. 

It is not envisaged that the development would result in long term impacts on amphibian populations within the area. All species within the site have a relatively wide distribution and are not confined to the study area and the development is therefore not expected to have an impact on regional populations.
5.5  Reptile species composition

Reptiles are sensitive to habitat modification and fragmentation. Due to the site’s close proximity to agricultural development and associated anthropogenic activity coupled with high levels of disturbance, it is predicted that modifications to reptilian populations within the study area have already occurred.

The study area falls within the distribution range of 44 reptile species and the South African Reptile Conservation Assessment (SARCA) indicated that 37 species have been recorded within the study area (Appendix C). 

The large sections of natural Strandveld located within the southern portions of the study area are likely to provide habitat for a variety of reptile species including Puff Adders (Bitis arietans arietans), Cape Dwarf Chameleon (Bradypodion pumilum) and several Skink species. The study area had limited rocky areas to support Girdled Lizard species, snakes and geckos. A series of rocky outcrops were noted within the Thali Thali Nature Reserve (Figure 5). Reptile species will utilise this micro-habitat and degradation of these areas will have a negative impact on reptilian community structure. It is predicted that these rocky areas will contain the highest diversity of reptilian species.
5.6 Reptile species of concern
According to SARCA, five Red listed species could be present within the study area (Table 5).
The Black Girdled Lizard (Cordylus niger) is often located around rocky areas and outcrops. Localised populations have been recorded in the Langebaan and Saldanha Bay area where they have been recorded living among granitic outcrops. It is unlikely that C. niger will be present within the study area due to the limited rocky micro-habitats available, which this species requires as an important niche.
The Large-scaled Girdled Lizard (Cordylus macropholis) is differentiated from other members of this family as is not found in rocky areas. C. macropholis shows an infinity for areas that have Euphorbia caput-medusae or other members of this succulents’ family present. C. macropholis takes shelter within this succulent (Niewoudt et al. 2004) E. caput-medusae was observed within the study area and as a result C. macropholis may be present.
Table 5: Red Listed reptile species recorded in the 3218CC and 3318AA quarter degree square within which the proposed substations and power line infrastructure are located.
	Common Name
	Scientific Name   
	Conservation Status   

	Cape Dwarf Chameleon
	Bradypodion pumilum
	Vulnerable 

	Large-scaled Girdled Lizard
	Cordylus macropholis
	Near Threatened 

	Black Girdled Lizard
	Cordylus niger
	Near Threatened 

	Gronovi's Dwarf Burrowing Skink
	Scelotes gronovii
	Near Threatened 

	Bloubergstrand Dwarf Burrowing Skink
	Scelotes montispectus
	Near Threatened 


5.7 Site visit 
Five (5) reptile species were recorded during the survey, namely a Brown House Snake (Lamprophis capensis), Striped Skaapstekers (Psammophylax tritaeniatus), Knox's Desert Lizard (Meroles knoxii), Variegated Skink (Trachylepis variegata) and Angulate Tortoises (Chersina angulata).
Numerous Angulate Tortoises (Chersina angulata) were recorded during the site visit. This species is endemic to Southern Africa is listed on CITES Appendix II and is classified as a protected species by the Nature Conservation Ordinance No. 19 of 1974 (as amended in 2000) and it may not be collected nor transported from the Western Cape Province. Many shells from adults and juveniles were recovered during the field survey. Many of these were burnt as tortoises are vulnerable to veld fired due to their slow movements.
The proposed substation and power line developments will result in the some natural habitat being replaced and largely unusable for various reptile species and the species diversity within this area will be lower than adjacent natural alternatives. This is particularly true for burrowing species such as the Near Threatened Bloubergstrand Dwarf Burrowing Skink (Scelotes montispectus) and Gronovi’s Dwarf Burrowing Skink (Scelotes gronovii) as the hardened surface will restrict movement in the affected areas, as these species avoid movement above the ground. However, various species, usually those not sensitive to anthropogenic disturbance, such as Variegated Skink (Trachylepis variegate), Red Lipped Herald Snake (Crotaphopeltis hotamboeia) and Mole Snakes (Pseudaspis cana) will still use the transformed area.

The main impact of the proposed development on reptiles would be associated with habitat loss and disturbance during the construction phase. As large portions of the habitat within the development footprint does not fall within a unique habitat (i.e. Strandveld vegetation is located to the south, west and east of the line alternatives) and does not contain habitats of high significance to reptilian species, the proposed strengthening project is unlikely to have a long term impact on reptilian populations within the area. Furthermore, these impacts would be on a local scale. This is also attributed to the limited footprint of the power line towers.
Although this assessment focuses on Red Data faunal species, other less threatened species will also be affected by the proposed project. Mitigation measures proposed for Red Data species will therefore also serve to protect the more common species.

6 SENSITIVITY ASSESSMENT 
It is important to delineate sensitive ecological habitats within the study area in order to ensure the development does not have a long term negative impact on these areas. Important ecological habitats play an integral role within a landscape from both a floral and faunal perspective providing vegetation cover as well as foraging and reproductive benefits for faunal species.

A sensitivity map was compiled for the study area by making use of the results of the ecological assessment.

The large eastern portion of the project area has been assessed as being of high sensitivity from an ecological perspective. This is attributed to the intact Strandveld vegetation which, has a conservation status of Endangered. As a result of current and historic anthropogenic activities, which have transformed the ecological integrity of the central portion of the project area, the vegetation is considered to have a low-moderate sensitive status. Moderate sensitivity was attributed to fringe habitats adjacent to anthropogenically disturbed areas. Fynbos of varying condition was identified within these areas. 
All Red Listed plant species identified within the project area have a medium-high sensitivity and must be translocated to an undisturbed area outside the project footprint, prior to the commencement of any construction and construction related activities. This process must be undertaken in terms of appropriate permits and must be supervised by a qualified botanist. This will promote the conservation of these species. 

Further to this a series of gates and fences are located within the area, restricting the movement of various faunal species
There are also some sensitive faunal areas located within the western portion of the project area associated with the endorheic depressions. Although these are not directly affected by the proposed infrastructure, it is important that these depression habitats are protected from further degradation. The protection of these habitats will ensure that possible faunal species displaced will still have suitable habitat requirements within the area that will provide an important ecological corridor and refuge. 
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Figure 6: Sensitivity map for the study area
7 CONSIDERATION OF ALTERNATIVES
Transmission Substation Site Alternatives

These sites are located within close proximity to industrial development and infrastructure including ArcelorMittal South Africa, Saldanha Works to the west (±3km), and the existing Blouwater Substation and associated power lines. Transmission substation site alternative D is located within an area of moderate-high species richness and must be considered as a medium-high conservation priority. Transmission substation site alternatives A and F are located within an agricultural landscape. These sites are located next to the R27 road and 4.5km west of Langebaanweg. As a result, the area often experiences high levels of disturbance. No natural vegetation or trees are present within these site alternative areas. The topography of the site is flat and the soils were sparsely vegetated during the field survey. There are no sensitive faunal micro-habitats within close proximity of these substation site alternatives. No plant species of conservation concern are likely to occur within these site alternatives. 
Distribution Substation Site Alternatives 

All three distribution substation site alternatives are located within close proximity (1km radius) of each other The topography of all site alternatives is flat and the vegetation is dominated by Strandveld fynbos including Eriocephalus africanus, Euphorbia spp, Searsia spp, Aloe perfoliata. Three Red Listed species were identified within the site alternatives, i.e. Lampranthus vernalis, Limonium capense, Cephalophyllum rostellum. A series of endorheic depressions and Strandveld avian micro-habitats are located within the surrounds of all of the Distribution Substation site alternatives. Substation site alternative A is located close to the existing Blouwater substation and as a result this area has experienced some level of disturbance. Site alternative A is located in a highly transformed area.
Power Line Corridor Alternatives 3
A large portion of this power line corridor runs adjacent to existing power lines exiting the Aurora Substation. The selection of this corridor alternative will result in the reduction of new, isolated power lines thus reducing the likelihood of disturbance from an ecological perspective.

Corridor alternative 3 enters into transmission substation A. The use of the existing access roads located along this corridor would also reduce the impact of the power line project. This power line corridor alternative traverses through natural Strandveld Fynbos vegetation (for approximately 15km) and the southern section borders the Thali Thali Game Reserve. It must be noted that existing power line infrastructure is within this reserve and corridor alternative 3 is proposed to traverse the landscape parallel to the existing power line. The power line then deviates to the north-west and traverses through transformed agricultural land. One floral species of conservation concern, Leucospermum hypophyllocarpodendron was identified along this corridor alternative. Corridor alternatives 3 is the shortest alternative, approximately 19.74km in length.
Despite the advantages of localising the new power line parallel to the existing power lines in the area, the limited levels of disturbance associated with the southern section of the power line corridor could impact on intact ecological structure and processes.  As all power line alternatives follow the same route for approximately 15km, it is imperative that mitigation measures be implemented to minimise the impact on the Endangered Strandveld vegetation. 
Power Line Corridor Alternatives 4 and 6
These alternatives follow the same route as alternative 3 for this first approximately 15.7km and then deviate to the north east. Alternative 4 is 23.56km in length and enters into transmission substation D. This is the longest line alternative. Alternative 6 is 21.6km in length and enters into transmission substation F. The power line corridors traverse Strandveld fynbos and a mosaic of agricultural land and Fynbos fringe habitats. The central portion of these power line corridors runs parallel to the regional road (R27). A series of farm roads traverse the area. Fringe faunal micro-habitats were identified within close proximity of these corridor alternatives. Vegetation adjacent to the agricultural landscape is considered disturbed and no species of conservation concern were identified. Despite this, these fringe habitats are important ecotones and must be conserved.
The presence of an existing road structure within close proximity of the route alternatives will ensure that the need for new access roads will be reduced.

8  IMPACT ASSESSMENT
Any development activity in a natural system will have an impact on the surrounding environment, usually in a negative way. The purpose of this phase of the study was to identify and assess the significance of the potential impacts caused by the proposed development and to provide a description of the mitigation required so as to limit the identified impacts on the natural environment. 

A number of potential impacts relating to the loss of indigenous vegetation, floral habitat and ecological structure, loss of floral diversity and ecological integrity, proliferation of alien invasive species, loss of plant species of conservation concern, loss of faunal habitat, direct faunal impacts and disturbance to fauna are predicted to occur as a result of the proposed project. In order to minimise these impacts it is necessary that mitigation measures must be fully implemented to limit the significance of these impacts on the receiving environment. 

8.1 Significance of identified impacts

Significance scoring assesses and predicts the significance of environmental impacts through evaluation of the following factors; probability of the impact; duration of the impact; extent of the impact; and magnitude of the impact. The significance of environmental impacts is then assessed taking into account any proposed mitigations. The significance of the impact “without mitigation” is the prime determinant of the nature and degree of mitigation required
. Each of the above impact factors have been used to assess each potential impact using ranking scales (Table 6). 

Unknown parameters are given the highest score (5) as significance scoring follows the Precautionary Principle. The Precautionary Principle is based on the following statement: When the information available to an evaluator is uncertain as to whether or not the impact of a proposed development on the environment will be adverse, the evaluator must accept as a matter of precaution, that the impact will be detrimental. It is a test to determine the acceptability of a proposed development. It enables the evaluator to determine whether enough information is available to ensure that a reliable decision can be made. 

Table 6: Significance scoring used for each potential impact 

	Probability
	Duration

	1 - very improbable

2 - improbable

3 - probable

4 - highly probable

5 - definite
	1 - very short duration (0-1years)

2- short duration (2-5 years)

3 - medium term (5-15 years)

4 - long term (>15 years)

5 - permanent/unknown 

	Extent
	Magnitude

	1 - limited to the site

2 - limited to the local area

3 - limited to the region

4 - national

5 - international 
	0 – no impact

2 – minor

4 – low

6 – moderate

8 – high

10 – very high


Significance Points = (Magnitude + Duration + Extent) x Probability. The maximum value is 100 Significance Points.  

Potential Environmental Impacts are rated as high, moderate or low significance as per the following:

<30 significance points = Low environmental significance

31-59 significance points = Moderate environmental significance
>60 significance points = High environmental significance
	8.2 Proliferation of alien invasive species
Alien invasive species will quickly encroach into disturbed areas, particularly adjacent to drainage areas. Alien species generally out-compete indigenous species for water, light, space and nutrients as they are adaptable to changing conditions and are able to easily invade a wide range of ecological niches (Bromilow, 2010). Alien invader plant species pose an ecological threat as they alter habitat structure, lower biodiversity (both number and “quality” of species), change nutrient cycling and productivity, and modify food webs (Zedler, 2004). This negatively affects the ability of the disturbed area to maintain floral biodiversity.

	Construction Phase

	
	Without mitigation
	With mitigation

	Extent
	Local area (2)
	Site (1)

	Duration
	Short (2)
	Short (2)

	Magnitude
	Moderate (6)
	Low (4)

	Probability
	Improbable (2)
	Very Improbable (1)

	Significance
	Low (20)
	Very Low (7)

	Status (positive or negative)
	Negative
	Positive

	Reversibility
	Medium 
	High

	Irreplaceable loss of resources?
	No

	Can impacts be mitigated?
	Yes

	Operational Phase 

	
	Without mitigation
	With mitigation

	Extent
	Low (1)
	Low (1)

	Duration
	Permanent (5)
	Permanent (5)

	Magnitude
	Low (4)
	Minor (2)

	Probability
	Very Improbable (1)
	Very Improbable (1)

	Significance
	Very Low (10)
	Very Low (8)

	Status (positive or negative)
	Negative
	Positive

	Reversibility
	Medium
	High

	Irreplaceable loss of resources?
	No

	Can impacts be mitigated?
	Yes

	Mitigation: 

An invasive alien control programme must be implemented during construction and operation to eradicate the existing alien invasive plants/trees within the development area and to prevent the introduction and spread of these species as per the legislative requirements specified under the Conservation of Agricultural Resources Act, 1983 amended in 2001 and the National Environmental Management: Biodiversity Act 2004 (Act No, 10 of 2004). 

	Cumulative impacts: 

Moderate. A reduction in indigenous species will occur as alien invasive species spread. 

	Residual Risks: 
Low provided that mitigation measures are implemented fully and correctly. Once the substation sites and power lines have been constructed, disturbance to the area will be minimal and the on-site vegetation will recover. Due to the lack of disturbance in the area, it is unlikely that alien invasive species will establish and spread.


	8.3 Loss of indigenous vegetation, floral habitat and ecological structure for the parts of the study area where natural vegetation remains (Substation B and C)
The development of infrastructure within the habitat types will result in the permanent removal of vegetation. This is of particular concern in the areas where natural vegetation remains, as these sites support a number of indigenous species, including plants of conservation concern (Appendix D). The removal of indigenous vegetation will reduce faunal habitats, resulting in general decreased species richness at a local level. 

	Construction Phase

	
	Without mitigation
	With mitigation

	Extent
	Local area (2)
	Site (1)

	Duration
	Permanent (5)
	Short (2)

	Magnitude
	High (8)
	Moderate (6)

	Probability
	Definite (5)
	Probable (3)

	Significance
	High (75)
	Low (27)

	Status (positive or negative)
	Negative
	Negative

	Reversibility
	Medium 
	Medium-High

	Irreplaceable loss of resources?
	No

	Can impacts be mitigated?
	Yes

	Operational Phase 

	
	Without mitigation
	With mitigation

	Extent
	Local area (2)
	Site (1)

	Duration
	Permanent (5)
	Permanent (5)

	Magnitude
	High (4)
	Minor (2)

	Probability
	Low likelihood (2)
	Low likelihood (2)

	Significance
	Low (22)
	Low (16)

	Status (positive or negative)
	Negative
	Positive

	Reversibility
	Medium
	High

	Irreplaceable loss of resources?
	Yes (without mitigation)
	No

	Can impacts be mitigated?
	Yes

	Mitigation: 

· The clearing of vegetation, during the construction phase, must be kept to a minimum and must be within the substation footprint. 
· The development of new access roads should be limited as far as possible.
· During the construction phase, workers must be limited to areas under construction and access to the undeveloped areas must be strictly controlled
· Harvesting and collection of any flora must be strictly prohibited.

· During construction, erosion control measures must be implemented in areas sensitive to erosion such as exposed soil, edges of slopes (including trenches cut for construction) etc. These measures include but are not limited to - the use of sand bags, hessian sheets, silt fences and retention or replacement of vegetation.   These measures must be maintained during operation.
· Disturbed areas must be rehabilitated immediately after construction has been completed in that area.  In areas where natural vegetation was disturbed appropriate indigenous plant species must be used for this purpose.

	Cumulative impacts: 

High. A decrease in floral habitat and ecological structure may lead to the proliferation of alien invasive species, a loss of red listed plant species, habitat fragmentation and an overall decrease in species richness in the area. 

	Residual Risks: 

Low provided that mitigation measures are implemented fully and correctly. Once the substation sites and power lines have been constructed, indigenous vegetation should not be disturbed. The vegetation will therefore recover and indigenous vegetation cover should remain stable.  


	8.4    Loss of indigenous vegetation, floral habitat and ecological structure for Substation A.
The development of infrastructure within the substation site will result in the permanent removal of vegetation. This is of particular concern in the well vegetated areas, as these sites support a number of indigenous species, including plants of conservation concern (Appendix E). The removal of indigenous vegetation will reduce avifaunal and faunal habitats, resulting in general decreased species richness. 

	Construction Phase

	
	Without mitigation
	With mitigation

	Extent
	Site (1)
	Site (1)

	Duration
	Short (2)
	Short (2)

	Magnitude
	Low (4)
	Minor (2)

	Probability
	Low likelihood (2)
	Low likelihood (2)

	Significance
	Low (14)
	Low (10)

	Status (positive or negative)
	Negative
	Positive

	Reversibility
	High
	High

	Irreplaceable loss of resources?
	Yes (without mitigation)

	Can impacts be mitigated?
	Yes

	Operational Phase 

	
	Without mitigation
	With mitigation

	Extent
	Low (1)
	Low (1)

	Duration
	Permanent (5)
	Permanent (5)

	Magnitude
	Minor (2)
	Minor (2)

	Probability
	Low likelihood (2)
	Low likelihood (2)

	Significance
	Low (16)
	Low (16)

	Status (positive or negative)
	Negative

	Reversibility
	Medium
	High

	Irreplaceable loss of resources?
	No

	Can impacts be mitigated?
	Yes

	Mitigation: 

· The clearing of vegetation, during the construction phase, must be kept to a minimum and must be within the substation footprint; 

· During the construction phase, workers must be limited to areas under construction and access to the undeveloped areas must be strictly controlled;

· Harvesting and collection of any flora must be strictly prohibited.

· During construction, erosion control measures must be implemented in areas sensitive to erosion such as exposed soil, edges of slopes (including trenches cut for construction) etc. These measures include but are not limited to - the use of sand bags, hessian sheets, silt fences and retention or replacement of vegetation;

· Disturbed areas must be rehabilitated immediately after construction has been completed in that area by planting appropriate indigenous plant species.

	Cumulative impacts: 

Medium. A decrease in floral habitat and ecological structure will lead to the proliferation of alien invasive species and habitat fragmentation. This will lead to an overall decrease in indigenous species richness in the area. 

	Residual Risks: 

Low provided that mitigation measures are implemented fully and correctly. Once the substation sites and power line routes have been constructed, indigenous vegetation should not be cleared. The vegetation will therefore recover and indigenous vegetation cover should remain stable.  


	8.5    Loss of indigenous vegetation, floral habitat and ecological structure for all three power line alternatives

As all three power lines follow the same corridor for the first 15km coupled with the fact that the deviation between the corridors within the northern section is short, it is not necessary to assess each alternative separately. The development of power line infrastructure will result in the permanent removal of vegetation around the towers. This is of particular concern in the Strandveld vegetation unit as these sites support a number of indigenous species, including plants of conservation concern (Appendix E). 

	Construction Phase

	
	Without mitigation
	With mitigation

	Extent
	Area (2)
	Area (2)

	Duration
	Short (2)
	Short (2)

	Magnitude
	Moderate (6)
	Low (4)

	Probability
	Definite (5)
	Definite (5)

	Significance
	Moderate (50)
	Moderate (40)

	Status (positive or negative)
	Negative
	Negative (in short term)

	Reversibility
	High
	High

	Irreplaceable loss of resources?
	Yes (without mitigation)

	Can impacts be mitigated?
	Yes

	Operational Phase 

	
	Without mitigation
	With mitigation

	Extent
	Area (2)
	Area (2)

	Duration
	Permanent (5)
	Medium (3)

	Magnitude
	Minor (2)
	Minor (2)

	Probability
	Improbable (2)
	Improbable (2)

	Significance
	Low (18)
	Low (14)

	Status (positive or negative)
	Negative

	Reversibility
	Medium
	High

	Irreplaceable loss of resources?
	No

	Can impacts be mitigated?
	Yes

	Mitigation: 

· The clearing of vegetation, during the construction phase, must be kept to a minimum and must be within the required construction corridor; 

· During the construction phase, workers must be limited to areas under construction and access to the undeveloped areas must be strictly controlled;
· Harvesting and collection of any flora must be strictly prohibited;
· During construction, erosion control measures must be implemented in areas sensitive to erosion such as exposed soil, edges of slopes (including trenches cut for construction) etc. These measures include but are not limited to - the use of sand bags, hessian sheets, silt fences and retention or replacement of vegetation;

· Disturbed areas must be rehabilitated immediately after construction has been completed in that area by planting appropriate indigenous plant species.

	Cumulative impacts: 

Medium. A decrease in floral habitat and ecological structure will lead to the proliferation of alien invasive species and habitat fragmentation. This will lead to an overall decrease in indigenous species richness in the area. 

	Residual Risks: 

Low provided that mitigation measures are implemented fully and correctly. Once the substation sites and power line routes have been constructed, indigenous vegetation should not be cleared. The vegetation will therefore recover and indigenous vegetation cover should remain stable.  


	8.5     Loss of floral diversity and ecological integrity
Due to removal of vegetation within the project footprint, loss of local floral diversity is inevitable. There will be a resultant increase in the risk of invasive alien species that colonise the area, subsequently decreasing the indigenous species richness and composition of the area. The loss of ground cover will also expose soil, leading to soil desiccation and increased erosion risk.
The proposed project is likely to have a negative impact in terms of loss of ecological connectivity through the clearing of vegetation for the substations, access roads, and power line tower footprints. This will result in habitat fragmentation. Loss of habitat and habitat fragmentation will potentially disrupt ecological functioning, negatively affecting the ecological integrity of the area.

	Construction Phase

	
	Without mitigation
	With mitigation

	Extent
	Local area (2)
	Site (1)

	Duration
	Permanent (5)
	Medium (3)

	Magnitude
	High (8)
	Moderate (6)

	Probability
	Definite (5)
	Definite (5)

	Significance
	High (75)
	Moderate (50)

	Status (positive or negative)
	Negative

	Reversibility
	Medium 
	High

	Irreplaceable loss of resources?
	Yes

	Can impacts be mitigated?
	Yes

	Operational Phase 

	
	Without mitigation
	With mitigation

	Extent
	site (1)
	site (1)

	Duration
	Permanent (5)
	Permanent (5)

	Magnitude
	Low (4)
	Minor (2)

	Probability
	Probable (3)
	Probable (3)

	Significance
	Moderate (30)
	Low (24)

	Status (positive or negative)
	Negative
	Positive

	Reversibility
	Medium-Low
	Medium-High

	Irreplaceable loss of resources?
	Yes 
	No

	Can impacts be mitigated?
	Yes

	Mitigation: 

· Disturbed areas must be rehabilitated immediately after disturbance and appropriate indigenous plant species must be re-established. 
· The clearing of vegetation must be kept to a minimum and within the substation site and power line servitude.
· The development of new access roads should be limited as far as possible.
· During the construction phase workers must be limited to areas under construction and access to the undeveloped areas must be strictly controlled.
· Rehabilitated areas must be monitored to ensure the establishment of re-vegetated areas to a ground of cover of at least 85%.

	Cumulative impacts: 

High. Cumulative impacts include an increase in disturbed habitats, habitat fragmentation, proliferation of alien invasive species, the loss of species of conservation concern and the migration of sensitive avifauna and fauna away from the area.  

	Residual Risks: 

Medium-Low provided that mitigation measures are implemented fully and correctly.  Once the power line routes and substation sites have been constructed, disturbance to the area will be minimal. 


	8.6 Loss of Species of Conservation Concern
Red listed plant species were identified in the study area, namely Lampranthus vernalis, Limonium capense, Cephalophyllum rostellum and Leucospermum hypophyllocarpodendron. These plants require specialized habitats and their removal will have cumulative impacts of reduced species richness and composition.

	Construction Phase

	
	Without mitigation
	With mitigation

	Extent
	Local area (2)
	Site (1)

	Duration
	Permanent (5)
	Medium term (3)

	Magnitude
	Very High (10)
	High (8)

	Probability
	Highly probable (4)
	Probable (3)

	Significance
	High (68)
	Moderate (36)

	Status (positive or negative)
	Negative

	Reversibility
	Medium 
	High

	Irreplaceable loss of resources?
	No

	Can impacts be mitigated?
	Yes

	Operational Phase 

	
	Without mitigation
	With mitigation

	Extent
	Local area (2)
	Site (1)

	Duration
	Permanent/unknown (5)
	Permanent/unknown (5)

	Magnitude
	Low (4)
	Minor (2)

	Probability
	Probable (3)
	Low likelihood (2)

	Significance
	Moderate (33)
	Low (16)

	Status (positive or negative)
	Negative

	Reversibility
	Low
	High

	Irreplaceable loss of resources?
	Yes (without mitigation)

	Can impacts be mitigated?
	Yes

	Mitigation: 

· Once pegged, the substation site and power line routes must be inspected during the rainy season by a qualified botanist to identify all conservation-important species. These species must be translocated to a suitable habitat outside of the construction footprint, prior to any construction activities. This relocation must be undertaken in accordance with the required permits.
· Plant permits must be obtained from the relevant authorities prior to any construction activities commencing.
· Any protected plants that are destroyed must be replaced at a ratio of 1:10 (10 plants must be planted for every 1 plant removed).

	Cumulative impacts: 

Moderate. Reduced species richness and species composition are likely to occur in the area as a result of the loss of species of conservation concern. 

	Residual Risks: 

Low provided that mitigation measures are implemented fully and correctly. Once the power lines and substations have been constructed, disturbance to the area will be minimal.  Any species of conservation concern must be translocated, eliminating any residual risks. 


	8.7    Loss of faunal habitat and ecological structure

The construction phase of the proposed substation and power line development will result in the loss of faunal habitats within the area. This impact relates to the complete removal or partial destruction and subsequent disturbance of existing vegetation by machinery and workers. These processes have a direct impact on the ecological condition of natural vegetation and habitat availability. These activities will have an impact on foraging and breeding ecology of faunal species. Loss of vegetation generally affects nutrient cycles, removes the organic litter layer and results in habitat fragmentation and destruction of wildlife corridors. 

The habitat surrounding the distribution and transmission substations are however already largely transformed and fragmented due to the adjacent agricultural activities. It is not envisaged that any Red Data species will be displaced by the habitat transformation that will take place as a result of the construction of the proposed transmission and distribution substations. The impact on smaller, non-Red Data species that are potentially breeding in the area will be local in extent, i.e. it will not have a significant effect on regional or national populations. The proposed development will have a limited impact on the loss of faunal habitat.
All three power line alternatives will traverse through Strandveld vegetation for approximately 15km. The power line towers will result in the partial destruction of habitat but this will be limited to the tower footprint. 



	Distribution and Transmission substation

	
	Without mitigation
	With mitigation

	Extent
	Local area (2)
	Site (1)

	Duration
	Permanent (5)
	Permanent (5)

	Magnitude
	Moderate (6)
	Low (4)

	Probability
	Definite (5)
	Definite (5)

	Significance
	High (65)
	Moderate (50)

	Status (positive or negative)
	Negative

	Power line 

	
	Without mitigation
	With mitigation

	Extent
	Local area (2)
	Local area (2)

	Duration
	Permanent (5)
	Permanent (5)

	Magnitude
	Moderate (6)
	Low (4)

	Probability
	Highly Probable (4)
	Probable (3)

	Significance
	Moderate (52)
	Moderate (33)

	Status (positive or negative)
	Negative

	Reversibility
	Low 

	Irreplaceable loss of resources?
	Yes

	Can impacts be mitigated?
	Yes

	Mitigation: 

· All construction and maintenance activities must ensure that the temporal and spatial footprint of the development is kept to a minimum. 

· The boundaries of the development footprint areas are to be clearly demarcated and it must be ensured that all activities remain within the demarcated footprint area.

· Edge effects of all construction and operational activities, such as erosion and alien plant species proliferation, which will affect faunal habitats adjacent to the development area, need to be strictly managed.

· Any natural areas beyond the development footprint, which have been affected by the construction activities, must be rehabilitated using indigenous plant species.

· Education and awareness campaigns on faunal species and their habitat are recommended to help increase awareness, respect and responsibility towards the environment for all staff and contractors.

	Cumulative impacts: 

Moderate. The construction of the substations and power line corridor will contribute to the further loss of fauna habitat. The habitat is however already largely transformed and fragmented due to the adjacent agricultural activities.

	Residual Risks: 

Low provided that mitigation measures are implemented fully and correctly. Once the power lines and substations have been constructed, disturbance to the area will be minimal. Any species of conservation concern must be translocated, eliminating any residual risks. 


	8.8    Faunal mortalities and trapping
Activities involving the clearing/harvesting of natural vegetation may result in the loss of faunal species. 
Faunal diversity within the study area has been negatively impacted as a result of historic and on-going disturbances associated with mining practices. It is not envisaged that any Red data species will be present on the site and thus directly impacted as a result of the project. During the operational phase, a further loss of faunal diversity and ecological integrity will occur due to the increase in human activity and associated disturbance.

	Construction Phase

	
	Without mitigation
	With mitigation

	Extent
	Local area (2)
	Local area (2)

	Duration
	Short (2)
	Short (2)

	Magnitude
	High (8)
	Moderate (6)

	Probability
	Definite (5)
	Definite (5)

	Significance
	High (60)
	Moderate (50)

	Status (positive or negative)
	Negative

	Reversibility
	Low

	Irreplaceable loss of resources?
	Yes

	Can impacts be mitigated?
	Yes

	Operational Phase 

	
	Without mitigation
	With mitigation

	Extent
	Local area (2)
	Site (1)

	Duration
	Permanent/unknown (5)
	Permanent/unknown (5)

	Magnitude
	Low (3)
	Minor (2)

	Probability
	Probable (3)
	Low likelihood (2)

	Significance
	Low (30)
	Low (16)

	Status (positive or negative)
	Negative

	Reversibility
	Low

	Irreplaceable loss of resources?
	Yes (without mitigation)

	Can impacts be mitigated?
	Yes

	Mitigation: 

· Care must be taken when driving within the study site in order to minimise risk to fauna from vehicles.

· No trapping or hunting of fauna is to take place. Access control must be implemented to ensure that no illegal trapping or poaching takes place.

· The Angulate Tortoise (Chersina ungulata) is a protected species by the Nature Conservation Ordinance No. 19 of 1974 (as amended in 2000) and it must not be collected.
· Should any Red Data faunal species be noted within the development footprint areas, these species must be relocated to similar habitat within the vacant land to the west of the development area with the assistance of a suitably qualified Ecologist.  Relocation of protected species must be undertaken in terms of an appropriate permit.
· All staff and contractors must undergo an environmental induction course that must include faunal education and awareness programmes. 

	Cumulative impacts: 

Moderate. Reduced species richness and species composition are likely to occur in the area as a result of the loss of habitat and disturbance. 

	Residual Risks: 

Low provided that mitigation measures are implemented fully and correctly. Once the power lines and substations have been constructed, disturbance to the area will be minimal. 


	8.9 Disturbance and displacement 
Disturbance created by noise-pollution associated with workers and construction activities can affect local wildlife utilising adjacent habitats, particularly mammalian species. This is likely to be short-lived during the construction phase but will continue to have a limited impact during the operational life span of the development.

The proposed development area is located within close proximity to urban, industrial and power line developments, and therefore, species within this landscape often experience disturbance. As a result, disturbance of fauna by the proposed project during the construction phase is anticipated to be of moderate significance. Species are particularly sensitive to disturbance during the breeding season and this must be borne in mind during both the construction and operational phases. 

	Construction Phase

	
	Without mitigation
	With mitigation

	Extent
	Local area (2)
	Local area (2)

	Duration
	Short (2)
	Short (2)

	Magnitude
	Moderate (6)
	Moderate (6)

	Probability
	Definite (5)
	Highly probable (4)

	Significance
	Moderate (50)
	Moderate (40)

	Status (positive or negative)
	Negative

	Reversibility
	Medium 

	Irreplaceable loss of resources?
	No

	Can impacts be mitigated?
	Yes

	Operational Phase 

	
	Without mitigation
	With mitigation

	Extent
	Local area (2)
	Site (1)

	Duration
	Permanent/unknown (5)
	Permanent/unknown (5)

	Magnitude
	Low (4)
	Low (4)

	Probability
	Probable (3)
	Low likelihood (2)

	Significance
	Low (33)
	Low (20)

	Status (positive or negative)
	Negative

	Reversibility
	High

	Irreplaceable loss of resources?
	No

	Can impacts be mitigated?
	Yes

	Mitigation: 

· Strict control must be maintained over all activities during construction.

· Care must be taken when driving within the study site in order to minimise risk to fauna from vehicles.

· The Environmental Officer must be notified of any Red Data species identified in this report observed to be roosting and/or breeding in the vicinity. Care must be taken surrounding any identified roosting/breeding sites in order to minimise disturbance.

	Cumulative impacts: 

Low. The proposed development area is located within close proximity to urban and industrial developments, and therefore, species within this landscape often experience disturbance

	Residual Risks: 

Low provided that mitigation measures are implemented fully and correctly. Once the power lines and substations have been constructed, disturbance to the area will be minimal. 
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PREFERRED ALTERNATIVES
Due to the high levels of habitat transformation and disturbance levels either transmission substation site alternative A or F are considered to be suitable for the proposed substation development and are not predicted to have a significant ecological impact within the area. It is recommended that distribution substation site alternative A is selected as the preferred option as this will minimise the ecological impacts within the area.
Power line corridors 4 or 6 are nominated as the preferred alternatives from an ecological perspective. 
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CONCLUSION
The dominant vegetation type in the study area is Saldanha Flats Shrubland which occupies the majority of the study area. Dominant vegetation identified on site included Eriocephalus africanus, Euphorbia spp, Aloe perfoliata, Limonium peregrinum and Asparagus capensis. Four species of conservation concern were identified during the site visit. Lampranthus vernalis and Limonium capense were identified at the DX substation sites. Cephalophyllum rostellum was also identified at the DX substation sites. Leucospermum hypophyllocarpodendron, classified as vulnerable, was identified along Corridor Alternative 3, lines 1 and 2. 
Low mammal diversity was predicted for the site due to large scale habitat modification and the high levels of human disturbance. The majority of faunal species recorded within the study area are often associated with disturbed habitats and have generalist habitat and dietary requirements. Low reptile diversity was expected due to the degraded nature of the site and lack of suitable habitats. Low amphibian diversity was recorded within the study area due to extremely limited habitat diversity.
No Red Data faunal species are predicted to be present within the development footprint due to high levels of disturbance and habitat transformation already present within the area. 
A number of potential impacts relating to loss of indigenous vegetation, proliferation of alien invasive species, habitat fragmentation, loss of Red Listed species, loss of faunal habitat, direct faunal impacts and disturbance to fauna are predicted to occur as a result of the proposed strengthening project.
Mitigation measures are proposed to lower the significance of these impacts. Provided these mitigation measures are fully adhered to and implemented as part of the Environmental Management Programme during both the construction and operational phase of the development, the project is expected to have a limited long term impact on the surrounding environment.  
Once the substation site and power line tower positions have been selected and pegged, a site visit must be conducted by a suitably qualified botanist to determine the presence of Red Listed and Endemic species within the site footprint, prior to the commencement of any construction and construction related activities. Any bulbs and red listed plant species must be immediately translocated to an undisturbed area outside of the development footprint. 
Power line corridor alternatives 4 or 6 are the preferred corridor alternatives as these routes are situated within a highly disturbed area and will have the least impact on the receiving environment. Due to the current levels of disturbance, distribution substation alternative A and transmission substation alternative A or F are preferred from an ecological perspective. 
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GLOSSARY
Catchment: The area where water from atmospheric precipitation becomes concentrated and drains downslope into a river, lake or wetland. The term includes all land surface, streams, rivers and lakes between the source and where the water enters the ocean.

Invasive alien species: Invasive alien species means any non-indigenous plant or animal species whose establishment and spread outside of its natural range threatens natural ecosystems, habitats or other species or has the potential to threaten ecosystems, habitats or other species.

Mitigate/Mitigation: Mitigating impacts refers to reactive practical actions that minimise or reduce in situ wetland impacts. Examples of mitigation include “changes to the scale, design, location, siting, process, sequencing, phasing, and management and/or monitoring of the proposed activity, as well as restoration or rehabilitation of sites”. Mitigation actions can take place anywhere, as long as their effect is to reduce the effect on the site where change in ecological character is likely, or the values of the site are affected by those changes (Ramsar Convention, 2012).

Present Ecological State (PES) is a term for the current ecological condition of the resource. This is assessed relative to the deviation from the Reference State. Reference State/Condition is the natural or pre-impacted condition of the system. The reference state is not a static condition, but refers to the natural dynamics (range and rates of change or flux) prior to development. The PES is determined per component - for rivers and wetlands this would be for the drivers: flow, water quality and geomorphology; and the biotic response indicators: fish, macroinvertebrates, riparian vegetation and diatoms. PES categories for every component would be integrated into an overall PES for the river reach or wetland being investigated. This integrated PES is called the EcoStatus of the reach or wetland.
Water course: Means a river or spring; a natural channel in which water flows regularly or intermittently: a wetland, lake or dam into which, or from which, water flows: and any collection of water which the Minister may, by notice in the Gazette, declare to be a watercourse, and a reference to a watercourse includes, where relevant, its bed and banks (National Water Act, 1998).

APPENDIX A: Mammalian and plant species present within the Thali Thali Game Lodge, located within the study area.
	Common Name   
	Scientific Name  
	Conservation Status  

	Eland
	Taurotragus oryx
	Least Concern

	Oryx
	Oryx gazella
	Least Concern

	Red Hartebeest
	Alcelaphus caama
	Least Concern

	Black Wildebeest
	Connochaetes gnou
	Least Concern

	Giraffe
	Giraffa camelopardalis
	Least Concern

	Kudu
	Tragelaphus strepsicero
	Least Concern

	Bontebok
	Damaliscus pygargus
	Least Concern

	Springbok
	Antidorcas marsupialis
	Least Concern

	Plains Zebra
	Equus quagga 
	Least Concern

	Common Duiker
	 Sylvicapra grimmia
	Least Concern 

	Porcupine
	Hystrix africaeaustralis 
	Least Concern

	Cape Fox
	Vulpes chama
	Least Concern

	Bat-eared Fox
	Otocyon megalotis
	Least Concern

	Caracal
	Caracal caracal
	Least Concern

	Scrub Hare
	Lepus saxatilis
	Least Concern

	Rock Hyrax
	Procavia capensis
	Least Concern


This information was extracted from http://www.thalithali.co.za/index.php?nav=habitats. 

	Botanical name 
	Plant Type
	Threat Status

	Acacia cyclops
	Tree
	Invasive Category 2 (NEMBA)

	Acacia saligna
	Tree
	Invasive Category 1b (NEMBA)

	Chrysanthemoides monilifera
	Shrub
	Least Concern

	Euclea racemosa
	Shrublet
	Least Concern

	Gymnosporia buxifolia
	Tree
	Least Concern

	Nylandtia spinosa
	Shrub
	Least Concern

	Olea exasperata
	Shrub
	Least Concern

	Putterlickia pyracantha
	Shrub
	Least Concern

	Searsia glauca
	Shrub
	Least Concern

	Searsia lucida
	Shrub
	Least Concern

	Aspalathus lotoides
	Shrub
	Vulnerable

	Clutia daphnoides
	Shrub
	Least Concern

	Erica sp
	Shrub
	Least Concern

	Eriocephalus africanus
	Shrub 
	Least Concern

	Euphorbia mauritanica
	Shrub
	Not evaluated

	Euryops linifolius
	Shrub
	Least Concern

	Exomis microphylla
	Shrub
	Least Concern

	Hermannia pinnata
	Shrublet
	Least Concern

	Metalasia muricata
	Shrublet
	Least Concern

	Nenax hirta
	Shrublet
	Least Concern 

	 Passerina sp
	Shrub
	Least Concern

	Pteronia divaricata
	Shrublet
	Least Concern

	Salvia africana-lutea
	Shrub
	Least Concern

	Tetragonia fruticosa
	Shrub
	Least Concern

	Zygophyllum morgsana
	Shrublet
	Least Concern

	Ehrharta calycina
	Grass
	Least Concern

	Ehrharta villosa
	Grass
	Least concern

	Eragrostis curvula
	Grass
	Least Concern

	Tribolium echinatum
	Grass
	Least Concern


This information was extracted from http://www.thalithali.co.za/index.php?nav=habitats. 
APPENDIX B. Mammal species recorded in the 3218CC and 3318AA quarter degree square within which the proposed substations and power line infrastructure are located.
	Common Name   
	Scientific Name  
	Conservation Status  

	Karoo Bush Rat
	Otomys unisulcatus
	Least Concern

	Xeric Four-striped Grass Mouse
	Rhabdomys pumilio
	Least Concern

	Southern African Pygmy Mouse
	Mus minutoides
	Least Concern

	Southern African Vlei Rat
	Otomys irroratus
	Least Concern

	Lesser Dwarf Shrew
	Suncus varilla
	Least Concern

	Cape Dune Mole-rat
	Bathyergus suillus
	Least Concern

	Cape Golden Mole
	Chrysochloris asiatica
	Data Deficient

	Southern African Mole-rat
	Cryptomys hottentotus
	Least Concern

	Cape Gerbil
	Gerbilliscus afra
	Least Concern

	Steenbok
	Raphicerus campestris
	Least Concern

	Cape Grysbok
	Raphicerus melanotis
	Least Concern

	Common Eland
	Tragelaphus oryx
	Least Concern

	Common Duiker
	Sylvicapra grimmia
	Least Concern

	Grey Rhebok
	Pelea capreolus
	Least Concern

	Red Hartebeest
	Alcelaphus caama
	Least Concern

	Kudu
	Tragelaphus strepsiceros
	Least Concern

	Springbok
	Antidorcas marsupialis
	Least Concern

	Caracal
	 Caracal caracal
	Least Concern

	Bat-eared Fox
	Otocyon megalotis
	Least Concern

	Rock Hyrax
	Procavia capensis
	Least Concern

	Small Grey Mongoose
	Herpestes pulverulenta
	Least Concern

	Honey Badger
	Mellivora capensis
	Near Threatened

	Yellow Mongoose
	Cynictis penicillata
	Least Concern

	Cape Hare
	Lepus capensis 
	Least Concern

	Striped Polecat
	Ictonyx striatus
	Least Concern

	Cape Fox
	Vulpes chama
	Least Concern

	Large Grey Mongoose
	Herpestes ichneumon
	Least Concern

	Marsh Mongoose 
	Atilax paludinosus
	Least Concern

	Cape Golden Mole
	Chrysochloris asiatica
	Least Concern

	Black-backed Jackal
	Canis mesomelas
	Least Concern

	Chacma Baboon
	Papio ursinus
	Least Concern

	Brown Hyena
	Hyaena brunnea
	Near Threatened

	Cape Horseshoe Bat
	Rhinolophus capensis
	Near Threatened

	Cape Serotine
	Neoromicia capensis
	Least Concern


APPENDIX C. Reptile species recorded in the 3218CC and 3318AA quarter degree square within which the proposed substations and power line infrastructure are located.
	Common Name   
	Scientific Name  
	Conservation Status  

	Spiny Ground Agama
	Agama hispida
	Least Concern 

	Spotted Harlequin Snake
	Homoroselaps lacteus
	Least Concern 

	Western Dwarf Chameleon
	Bradypodion occidentale
	Least Concern 

	Cape Dwarf Chameleon
	Bradypodion pumilum
	Vulnerable 

	Red-lipped Herald Snake
	Crotaphopeltis hotamboeia
	Least Concern 

	Rhombic Egg-eater
	Dasypeltis scabra
	Least Concern 

	Boomslang
	Dispholidus typus
	Least Concern 

	Cross-marked Grass Snake
	Psammophis crucifer
	Least Concern 

	Cape Sand Snake
	Psammophis leightoni
	Vulnerable 

	Karoo Sand Snake
	Psammophis notostictus
	Least Concern 

	Spotted Grass Snake
	Psammophylax rhombeatus
	Least Concern 

	Mole Snake
	Pseudaspis cana
	Least Concern 

	Cape Grass Lizard
	Chamaesaura anguina
	Least Concern

	Cape Girdled Lizard
	Cordylus cordylus
	Least Concern 

	Large-scaled Girdled Lizard
	Cordylus macropholis
	Near Threatened 

	Black Girdled Lizard
	Cordylus niger
	Near Threatened 

	Karoo Girdled Lizard
	Karusasaurus polyzonus
	Least Concern 

	Cape Cobra
	Naja nivea
	Least Concern 

	Marbled Leaf-toed Gecko
	Afrogecko porphyreus
	Least Concern 

	Striped Pygmy Gecko
	Goggia lineata
	Least Concern 

	Austen's Gecko
	Pachydactylus austeni
	Least Concern 

	Ocellated Gecko
	Pachydactylus geitje
	Least Concern 

	Knox's Desert Lizard
	Meroles knoxii
	Least Concern 

	Common Sand Lizard
	Pedioplanis lineoocellata
	Least Concern 

	Black Thread Snake
	Leptotyphlops nigricans
	Least Concern

	Cape Legless Skink
	Acontias meleagris
	Least Concern 

	Silvery Dwarf Burrowing Skink
	Scelotes bipes
	Least Concern 

	Gronovi's Dwarf Burrowing Skink
	Scelotes gronovii
	Near Threatened 

	Bloubergstrand Dwarf Burrowing Skink
	Scelotes montispectus
	Near Threatened 

	Cape Skink
	Trachylepis capensis
	Least Concern 

	Red-sided Skink
	Trachylepis homalocephala
	Least Concern 

	Variegated Skink
	Trachylepis variegata
	Least Concern 

	Angulate Tortoise
	Chersina angulata
	Least Concern 

	Puff Adder
	Bitis arietans
	Least Concern 


APPENDIX D. Plant species identified within the study area.
	Botanical Name
	Plant Type
	Threat Status

	Acacia cyclops
	Tree
	Category 2 Invasive as per NEM:BA

	Agathosma imbricata
	Shrub
	Least Concern

	Aloe perfoliata
	Shrublet
	Least Concern

	Amellus tenuifolius
	Shrublet
	Least Concern

	Asparagus capensis L. var. capensis
	Shrub
	Least Concern

	Asparagus lignosus
	Shrublet
	Least Concern

	Atriplex semibaccata
	Shrub
	Least Concern

	Ballota africana
	Shrublet
	Least Concern

	Brunsvigia orientalis
	Bulb
	Least Concern

	Cassytha ciliolata
	Herb
	Least Concern

	Centella capensis
	Herb
	Least Concern

	Cephalophyllum rostellum
	Shrublet
	Endangered

	Chrysanthemoides incana
	Shrub
	Least Concern

	Chrysanthemoides monilifera
	Shrub
	Least Concern

	Chrysocoma spp.
	Shrublet
	Least Concern

	Cliffortia obcordata
	Shrub
	Least Concern

	Conicosia pugioniformis
	Herb
	Least Concern

	Cotyledon orbiculata
	Shrublet
	Least Concern

	Cynanchum africanum
	Shrublet
	Least Concern

	Didelta carnosa
	Shrub
	Least Concern

	Diosma oppositifolia
	Shrublet
	Least Concern

	Drimia capensis
	Bulb
	Least Concern

	Drosanthemum floribundum
	Shrub
	Least Concern

	Erica mammosa
	Shrub
	Least Concern

	Eriocephalus africanus 
	Shrub
	Least Concern

	Euclea racemosa Murray subsp. racemosa
	Shrublet
	Least Concern

	Euphorbia caput-medusae
	Shrublet
	Least Concern

	Euphorbia mauritanica
	Shrub
	Not evaluated

	Euphorbia tuberosa
	Shrub
	Least Concern

	Euryops spp. 
	Shrub
	Least Concern

	Felicia hyssopifolia
	Shrublet
	Least Concern

	Gymnosporia buxifolia
	Tree
	Least Concern

	Helichrysum moeserianum 
	Herb
	Least Concern

	Helichrysum niveum 
	Shrub
	Least Concern

	Heliophila coronopifolia
	Herb
	Least Concern

	Hermannia spp.
	Shrublet
	Least Concern

	Ischyrolepis spp.
	Grass-like
	Not evaluated

	Lachenalia spp. 
	Bulb
	Least Concern

	Lampranthus vernalis
	Shrublet
	Near Threatened

	Leucospermum hypophyllocarpodendron
	Shrublet
	Vulnerable

	Leysera gnaphalodes
	Shrublet
	Least Concern

	Limonium capense
	Shrublet
	Near Threatened

	Limonium peregrinum
	Shrub
	Least Concern

	Lycium tetrandrum
	Shrub
	Least Concern

	Lycium villosum
	Shrublet
	Least Concern

	Mesembryanthemum spp. 
	Herb
	Least Concern

	Metalasia muricata 
	Shrublet
	Least Concern

	Moraea spp. 
	Herb
	Least Concern

	Muraltia spinosa
	Shrub
	Least Concern

	Oedera uniflora
	Shrublet
	Least Concern

	Oncosiphon suffruticosum
	Herb
	Least Concern

	Ornithogalum thyrsoides
	Bulb
	Least Concern

	Othonna cylindrica
	Shrub
	Least Concern

	Oxalis compressa
	Herb
	Least Concern

	Phylica cephalantha
	Shrub
	Least Concern

	Pterocelastrus tricuspidatus
	Tree
	Least Concern

	Pteronia uncinata 
	Shrublet
	Least Concern

	Putterlickia pyracantha
	Shrub
	Least Concern

	Ruschia subpaniculata
	Shrublet
	Least Concern

	Salvia lanceolata
	Shrub
	Least Concern

	Searsia glauca
	Shrub
	Least Concern

	 Searsia laevigata var laevigata
	Shrublet
	Not evaluated

	Searsia laevigata var villosa
	Shrub
	Not evaluated

	Senecio burchellii
	Shrublet
	Least Concern

	Sparaxis spp. 
	Herb
	Least Concern

	Staavia radiata
	Shrublet
	Least Concern

	Stoebe capitata
	Shrublet
	Least Concern

	Tetragonia fruticosa
	Shrub
	Least Concern

	Thesidium fragile
	Shrublet
	Not evaluated

	Thesium capitatum
	Shrublet
	Least Concern

	Thesium spinosum
	Shrub
	Least Concern

	Tylecodon grandiflorus
	Shrublet
	Least Concern

	Tylecodon paniculatus
	Shrublet
	Least Concern

	Tylecodon wallichii
	Shrublet
	Least Concern

	Viscum capense
	Shrub
	Least Concern

	Wahlenbergia longifolia
	Shrublet
	Not evaluated

	Zygophyllum flexuosum
	Shrublet
	Least Concern

	Zygophyllum morgsana
	Shrublet
	Least Concern



Appendix E. Buffer Zones surrounding the West Coast National Park extracted from the West Coast National Park Management Plan for the period 2013-2013.
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� Land type information was obtained from the Department of Agriculture’s Global Information Service (AGIS) January 2014 – www.agis.agric.za


� Impact scores given “with mitigation “are based on the assumption that the mitigation measures recommended in this assessment are implemented correctly and rehabilitation of the site is undertaken. Failure to implement mitigation measures during and after construction will keep the impact at an unacceptably high level.
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