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Figure 7.  Areas of the study site that can be considered to be No-Go areas from a development 

perspective.  No infrastructure should be located in or impinge on these areas and disturbances of 

any kind should be avoided.   

 

3.6 CUMULATIVE IMPACTS 

Apart from the current site, there are also planned wind farm developments in progress at Koekenaap, 

Maasrust and Lamberts Bay.  The relatively large number of wind farm sites within a relatively small 

area, raises the possibility for significant cumulative impacts.   However, at the landscape scale, the 

density of these developments is still relatively diffuse and since each lies within a somewhat different 

environment, the impact is not concentrated within a single habitat, vegetation type or potential 

movement corridor.  Nevertheless, in the long-term, cumulative impacts are likely to centre around the 

loss of natural habitat, the extent of which will depend on the amount of intact vegetation that will be 

lost as a result of the different developments.  Furthermore, unlike birds, there are few animals in the 

area that move over such broad scales so as to encounter the different wind farm sites on a regular 

basis.  Consequently, under the current configuration of wind farms, the major impacts associated with 

the developments are likely to be largely local in nature.  If the infrastructure of the Klawer Windfarm 
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can be restricted to the old lands, then the loss of natural habitat will be negligible and the contribution 

of the development to cumulative impact will be similarly low.  

 

4 MITIGATION 

The objective of mitigation is to minimise impacts on vegetation and animal habitats and to maximise 

re-vegetation and rehabilitation of disturbed areas.  Mitigation should be focussed on ameliorating the 

major risk factors associated with the development, which in the current development can be 

summarized under the following areas: 

• Erosion 

• Alien Plant Invasion 

• Loss of Habitat & Habitat Fragmentation 

• Impacts to Sensitive Environments  

• Impacts to Rare or Endangered Plant Species 

• Direct Faunal Impacts 

 

These risk factors are in turn caused by or related to the following activities: 

• Vegetation Clearing 

• Road & Turbine Construction Activities 

• Vehicle Activity 

• Human Activity 

 

Mitigation measures associated with each of the risk factors listed above are described under the same 

headings below: 

 

Erosion 

The large amounts of soil disturbance that are likely to accompany the development imply that soil 

erosion is a high risk factor.  Semi-arid areas are particularly vulnerable to erosion due to the low plant 

cover, susceptible soils and occasional intense rainfall events.  Soil erosion is a serious ecological issue as 

it has the potential to cause ecosystem-wide impacts, particularly on sensitive ecosystems such as 

riparian areas and wetlands.  Soil disturbance is the primary driver of erosion risk and consequently, soil 

disturbances of all kinds should be kept to an absolute minimum.  The following mitigation measures are 

suggested as key factors in reducing the erosion risk associated with the development.    

• Roads should avoid steep slopes as far as possible as it becomes increasingly difficult to regulate 

the flow of water with increasing slope and the risk of erosion increases rapidly.  Should some of 

the steeper roads at the site prove vulnerable to erosion problems, then these areas should be 

surfaced with concrete or tar.   

• Roads should not be built wider than necessary and only essential roads should be built.   
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• It is important that where flow is diverted from the road surface that it is done in a manner 

which does not result in erosion problem in the adjacent vegetation. Serious attention should be 

given to flow attenuation and dispersion methods.   

• Lay-down areas for the turbines should be cleared to the minimum necessary.   A compacted 

crane pad will be required at each turbine.  It is preferable to retain low vegetation as far as 

possible and to permit vehicles to traverse demarcated areas of natural vegetation rather than 

clear them completely.  A site development plan that clearly indicates and demarcates the 

extent of vegetation clearance and development activities in different portions of the site 

should be compiled prior to construction and enforced by an Environmental Control Officer.   

• If vegetation needs to be cleared for temporary construction activities or laydown areas, it is 

preferable that only the vegetation is cleared (e.g. With a brush-cutter) and that the topsoil is 

left intact. 

• Where soil must be temporarily disturbed or moved such as at borrow pit sites, the topsoil 

should be set aside and replaced as soon as possible once the activity is completed.  Disturbed 

sites in semi-arid regions usually recover very slowly and replacing topsoil at a site greatly 

increases the rate and extent of vegetation recovery.  Topsoil that is stored for an extensive 

period of time becomes sterile and no longer acts to encourage natural re-vegetation.   

• Where possible, existing roads should preferably be upgraded rather than constructing new 

roads.  Alternatively if upgrading is not feasible, then the existing roads should be rehabilitated 

if they are no longer going to be used as they are likely to initiate erosion problems if not 

maintained. 

• Erosion control measures should be initiated as soon as signs of erosion problems become 

apparent.  Problem areas may need to be fenced off and managed intensively.   

• Should any erosion develop which cannot be remedied by simple erosion control measures, 

then the services of a rehabilitation and erosion control consultant with experience in semi-arid 

zones should be brought in to provide guidance in this regard. 

 

Alien Plant Invasion 

Due to the increased levels of human activity at the site and the large amount of disturbance and bare 

soil associated with the development, ideal conditions for the invasion of alien plants will be created.  As 

there is already a high level of alien plant invasion at the site, it could prove difficult to keep alien plants 

out of the disturbed areas.  Within the croplands this is not a significant issue as these areas are already 

dominated by alien species and their biodiversity potential is low.  However, where intact vegetation is 

disturbed, measures should be taken to reduce the invasion of alien species into these areas.  

Unfortunately, the woody species at the site are not suitable candidates for transplanting, so moving 

these species to disturbed areas as a revegetation technique is not likely to be successful.  Mitigation of 

alien plant invasion risk will to some extent be achieved by similar practices to those which limit the 

erosion risk at the site.  The following mitigation measures are suggested in order to minimize the risk of 

alien plants invading the site.   
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• Vegetation clearing and soil disturbance should be minimized.   

• Natural re-vegetation of disturbed areas such as road verges should be encouraged.  Seed of 

indigenous species collected on site could be used to revegetate cleared areas.   

• No foreign plant material should be brought onto the site; this specifically includes such items as 

hay bales.   

• All alien plants observed at the site should be removed on a regular basis.  This will however not 

be possible for the alien annual grasses, which need to be managed at the ecosystem level.  

Sweeps for alien plants and alien clearing activities should be conducted at least on a quarterly 

basis.   

• Alien species should be controlled in the appropriate manner as incorrect control measures can 

exacerbate invasion problems.  There are various publically available sources which list the most 

appropriate control method for the different alien species likely to be encountered.   

• Clearing methods should themselves aim to keep disturbance to a minimum.   

Loss of Habitat & Habitat Fragmentation 

The site is already quite fragmented due to the high proportion of croplands in the area, leaving it 

vulnerable to further fragmentation and loss of habitat.  The following mitigation measures are aimed at 

reducing these impacts: 

• No turbines should be placed within areas mapped as Very High Sensitivity, or within the No-Go 

areas mapped in Figure 9, or within biologically important habitats such as on rock sheets, 

regardless of whether or not they have been mapped as high sensitivity.   

• Although it is unavoidable that some roads will need to traverse areas classified as Very High 

Sensitivity, the existing road infrastructure should be upgraded in such cases so as to avoid 

further impact to these areas.  In addition, where roads are to be widened, the adjacent 

vegetation that is to be lost should be assessed by a qualified botanist before construction to 

ensure that rare, protected or endangered species are not being impacted by the road and if 

necessary alternative routes identified or the plants relocated to a similar nearby environment.  

• Vegetation clearing should be kept to a minimum, and as already described, this should only 

occur where it is absolutely necessary and the use of a brush-cutter is highly preferable to the 

use of earth-moving equipment.   

• Roads should not be wider than the minimum requirement for the development. 

• Revegetation of road verges should be encouraged, while the natural revegetation of turbine 

service areas and road surfaces should be tolerated as far practically feasible.   

• All temporary construction lay-down areas should be sited on croplands, preferably in flat areas.  

No natural vegetation should be transformed for temporary activities.   

• Borrow pits should be located within previously transformed areas and the area disturbed 

should not be larger than necessary.   

Impacts to Sensitive Environments  

Precautions should be taken, particularly during the construction phase to ensure that the areas 

identified as Very High Sensitivity and mapped as No-Go areas in Figure 7 are not impacted. 
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• There are several turbines in close proximity to very sensitive areas and before construction 

begins, the exact layout of the turbines and associated lay-down areas must be inspected in the 

field and if necessary adjusted so as to avoid unnecessary impact to the adjacent intact 

vegetation.   

Impacts to Rare or Endangered Plant Species 

There are several listed plant species which may occur at the site.  Under the alternative recommended 

layout, the majority of these are not likely to be impacted.  However, Pelargonium crassipes may occur 

within the natural vegetation in areas that may be lost to the development.  The following 

recommendations are made regarding the potential impact on this species: 

• Prior to construction and preferably during the winter or early spring, the areas of natural 

vegetation that may be lost to the development should be searched for this species. 

• Any individuals of P.crassipes located, should be relocated to an adjacent area and into a similar 

microsite from where they were taken. 

• The success of the translocation should be monitored for at least a year after transplant to 

ascertain the success rate of the intervention.   

The presence of the unidentified Aloe species should also be noted under this section.  The following 

specific recommendations are made with respect to the Aloe: 

• The identity of this species should be confirmed by a reliable authority before construction 

begins.  If the Aloe proves to be a naturalized population resulting from a cultivated specimen, 

then no further action would be required regarding this species.   

• If the Aloe proves otherwise, then this would constitute a significant discovery and the 

population should receive conservation attention.   

• Several individuals were observed in close proximity to the access road on the Birdfield side and 

if the road needs to be upgraded then these individuals would probably be destroyed.  Pending 

the outcome of the identification process, these individuals may need to be flagged so as to 

ensure that they are not impacted when the access road is upgraded.   

 

Direct Faunal Impacts 

High levels of human activity will be associated with the development, these activities pose several 

different risks to the fauna of the site, including collisions with vehicles, fires, poaching, collecting and 

disturbance.  These risks will be very high during the construction phase and decrease during the 

operational phase.  Mitigation and control measure that should be instituted include the following: 

• Vehicles must adhere to a speed limit, 30-40 km/h is recommended for light vehicles and a 

lower speed for heavy vehicles.  

• All construction and maintenance vehicles must stick to properly demarcated and prepared 

roads.  Off-road driving should be strictly prohibited.   
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• Fauna must have ‘right of way’ on the roads.  Slow moving animals such as tortoises which may 

be in the way, should be placed at the side of the road in the direction the animal was seen 

travelling.    

• No fires should be allowed at the site anywhere other than within demarcated areas within the 

compound.   

• No dogs or other pets should be allowed at the site. 

• All staff at the site should remain within the compound at night.   

• No harvesting or collecting of plants, seeds, animals or their parts should be allowed. 

• Poaching or hunting should be strictly forbidden. 

• Littering should be strictly forbidden and waste generated by staff or at the compound should 

be disposed of in an appropriate manner, preferably off-site. 

• The compound and other temporary lay-down areas should be fenced-off to reduce human-

wildlife interactions.   

• All chemical, fuel and oil spills should be cleaned up in the appropriate manner.   

•  As part of the EMP for the site, it should be mandatory for staff of both the developer as well as 

contractors to attend an environmental briefing and training session with respect to the 

guidelines outlined in this document and the EMP. 

 

5 RECOMMENDATIONS FOR MONITORING 

Potential impacts and the associated recommendations for monitoring are listed in Table 6.  In general, 

during the construction phase, monitoring should be used to ensure that the development takes place 

within the guidelines provided by this document and to ensure that construction does not impact 

adjacent natural vegetation, fauna and ecosystems.  During the operational phase, monitoring should be 

focused on ensuring that that there are no residual impacts such as soil erosion and alien plant invasion 

resulting from the construction phase and on reducing the day to day impact of the wind farm.  The 

following specific recommendations are made regarding monitoring under the same risk factor headings 

described in the mitigation section: 

• Erosion 

• Alien Plant Invasion 

• Loss of Habitat & Habitat Fragmentation 

• Impacts on Sensitive Environments  

• Impacts on Rare or Endangered Plant Species 

• Direct Faunal Impacts 

 

Erosion 

As erosion has been identified as one of the major risks associated with the development, there should 

be strong focus on monitoring the development, presence and persistence of erosion at the site.  

Specific recommendations include: 
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• An erosion monitoring system is set in place to record the location and extent of all erosion sites 

in the vicinity of the roads and wind turbines.  The results should be recorded and stored in 

manner that they can be used in a GIS.   

• The erosion monitoring system should record the measures taken to address existing erosion 

problems, their success and the occurrence of new erosion sites.   

• Sweeps specifically for erosion problems should be made after large storms or heavy rainfall 

events as these are likely to be the trigger events for erosion and control will be more easily 

affected while the problem is still of a small extent and low severity.   

• Sweeps should be more frequent in the first year of construction as this is when the majority of 

problems are likely to manifest as the soil will still be loose and unvegetated.  Particular 

attention should be paid to roads and other disturbed areas on slopes and vulnerable soil types.   

• In terms of frequency, erosion should be checked at least quarterly, more often in the rainy 

season.   

 

Alien Plant Invasion 

The large amount of disturbance at the site is likely to render it highly vulnerable to alien plant invasion, 

particularly in the first few years post-construction.  The roads and disturbed areas around the turbines 

are likely to be the major invasion foci.  Monitoring for aliens should include the following: 

• In a similar manner to erosion, an alien monitoring system should be set up which allows for the 

occurrence, persistence and treatment of alien plants to be monitored in a manner which allows 

the data to be interrogated in a GIS.   

• Monitoring for alien plants could be done simultaneously with erosion monitoring and at a 

similar interval.   

• The system should record the species present, their location, the control measures used and 

their success rate.   

Loss of Habitat & Habitat Fragmentation 

Habitat loss and fragmentation is primarily a concern during the construction phase since this is when 

the majority of disturbance will take place.  Monitoring should thus focus on ensuring that construction 

takes place within the guidelines stated in this document and other the relevant mitigation guidelines 

contained within the other specialist reports.  Specific areas that should be monitored include: 

• Any deviations from the final construction plan, including the location, extent and nature of 

vegetation impact and transformation. 

• The location and extent of temporary lay-down areas, these should be included in the sweeps 

for alien species. 

• Any inadvertent or otherwise unintended destruction of natural vegetation and the remediation 

steps taken to encourage the recovery of the impacted areas.   
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• Monitoring of borrow pit sites to ensure that the minimum required area is disturbed and that 

the appropriate remediation and rehabilitation steps are taken once the pit is no longer 

required.   

• Monitoring frequency would need to be high, at least weekly during the construction phase.  

During the operational phase monitoring could coincide with maintenance activities that may 

impact natural vegetation such as servicing of the turbines.   

Impacts on Sensitive Environments  

The sensitive environments at the site require specific attention to avoid and mitigate negative impacts 

to these areas.  Sensitive areas include the rocky outcrops as well as the drainage areas.  These areas 

will be particularly vulnerable to negative impact during the construction phase while the major 

infrastructure associated with the development is laid down.  During the construction phase, monitoring 

should largely be directed towards enforcement to ensure that these areas are not negatively impacted.  

As such monitoring of these aspects should be on a continuous basis.  During the operational phase 

there are not likely to be many activities which pose a direct risk to these areas.  Recommendations 

include: 

• Where roads traverse rivers and drainage lines, the sites should be monitored to ensure that the 

presence of the road is not resulting in changes to the stream morphology such as bank erosion 

or the deposition of large amounts of silt.  This may be a particular problem during the 

construction phase when large amounts of heavy traffic leave these areas vulnerable to erosion.  

Monthly monitoring during the construction phase would be adequate, while during the 

operational phase, this could form part of the erosion monitoring. 

• The rocky outcrops at the site also represent a sensitive environment, largely due to the listed 

species which occur here.  Monitoring should ensure during the construction phase that the 

rocky outcrops are not impinged upon by the development.  The listed reptile species which 

occur in the rocky outcrops are vulnerable to collection for the pet trade, recommendations for 

monitoring this impact is dealt with below.   

Impacts on Rare or Endangered Plant Species 

The primary concern in terms of endangered plant species at the site, is the potential impact on 

Pelargonium crassipes.  The following monitoring actions are recommended: 

• Prior to construction the turbine sites within the natural vegetation should be searched for 

P.crassipes as well as any other plant species of conservation concern that may occur in the 

area. Individuals of listed species should be marked so that they can be relocated to a nearby 

similar environment.  Monitoring for such species should occur during the late winter and 

spring, when the geophytes at the site are in flower and can be identified.   

• If any listed species are located, they should be relocated in the winter or spring.  The relocated 

individuals should be marked and monitored for at least a year after transplanting to establish 

the success rate of the relocation exercise.   
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Direct Faunal Impacts 

Particularly during the construction phase but also during the operational phase, direct faunal impacts 

are a particular concern of the development given the number of listed reptile species at the site which 

are vulnerable to human interference.  Monitoring during the construction phase should be used to 

ensure that human-animal interactions are kept to a minimum and during the operational phase to 

assess the extent to which animal populations are vulnerable to or recover from the negative effects of 

the development.  Specific recommendations include: 

• The traffic on the access and service roads poses a significant risk to many animals, particularly 

during the construction phase when traffic volumes on the roads are likely to be heavy.  Any 

fauna accidentally killed during construction or maintenance activities should be reported and a 

log of such mortalities maintained.  Where possible the species killed should be identified and 

recorded as well.  Monitoring should be on an ad-hoc basis, as incidents occur.   

• The activities of construction staff should be monitored to ensure that undesirable activities 

such as hunting, illegal collecting of plants, seeds or any other biological material does not 

occur, and that fires outside of the designated and demarcated areas do not occur.  Any 

incidents or transgressions relating to these aspects should be logged, as well as the remedial 

steps taken to rectify the situation.   

• As part of mitigation, monitoring studies on potentially vulnerable species or groups of species 

such as tortoises, by students or universities could be encouraged and funded.  There is a 

general paucity of knowledge on the ecological impacts of renewable energy facilities in South 

Africa and better knowledge will enable improved understanding of the nature of impacts as 

well as improve mitigation strategies.   
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Table 6.  Assessment of the recommended mitigation and monitoring actions for the Klawer Wind Farm that should be 

implemented during the construction and operational phases of the project.   

Project 

Phase 
Activity Nature of Impact Mitigation Monitoring 

R
o

a
d

 

C
o

n
st

ru
ct

io
n

 

1. Loss of natural habitat 

due to 

transformation. 

2. Disturbance resulting 

in alien plant invasion. 

1. Existing roads should be upgraded 

rather than constructing new roads.   

2. Regular removal of alien plants.  

3. Water diversion structures should be 

constructed so as to ensure that they 

do not cause erosion 

1. Roads and associated structures 

should monitored to ensure 

that they are not initiating or 

exacerbating erosion problems. 

2.  The occurrence of alien species 

along roadsides should be 

monitored. 

B
o

rr
o

w
 P

it
s 

1. Loss of natural 

habitat. 

2. Potential hazard to 

fauna. 

1. Borrow pits should be sited off-site 

or in previously transformed areas.   

2. All excavated areas should be 

properly leveled and rehabilitated 

after use.  Topsoil should be kept 

aside and replaced as soon as 

possible to encourage natural 

vegetation regeneration. 

1. Monitoring to ensure 

compliance 

2. Monitoring to ensure that 

revegetation is successfully 

taking place. 

T
u

rb
in

e
s 

&
 

a
ss

o
ci

a
te

d
 

in
fr

a
st

ru
ct

u
re

 

1. Loss of natural 

habitat.   

2. Invasion of alien 

species due to 

disturbance. 

1. Turbines should be restricted to 

croplands.   

2. Soil disturbances should be kept to a 

minimum. Topsoil should be kept 

aside and replaced once foundations 

are completed. 

1. Monitoring to ensure 

compliance 

2. Monitoring to ensure that 

disturbed areas are not eroding 

T
e

m
p

o
ra

ry
 l

a
y

 

d
o

w
n

 a
re

a
s 1. Degradation or loss of 

natural vegetation 

and disturbance 

resulting invasion by 

alien species. 

1. Site all temporary lay down areas, 

storage facilities etc on previously 

transformed areas.   

2. Selected sites should be as flat as 

possible.   

3. Areas near to drainage lines should 

be avoided. 

1. Monitoring to ensure 

compliance 

2. Rehabilitation & monitoring of 

denuded areas may be 

required. 

C
o

n
st

ru
ct

io
n

 P
h

a
se

 

C
o

n
st

ru
ct

io
n

V
e

h
ic

le
 a

ct
iv

it
y

 

1. Chemical (fuel, oil, 

coolant etc) spills may 

cause pollution and 

ecological damage 

2. Driving off designated 

roads may cause 

substantial damage to 

vegetation, soil crusts 

and initiate erosion.  

3. Collisions with biota, 

particularly tortoises, 

snakes and frogs.  

1. Proper precautions should be taken 

to avoid all chemical spills. 

2. Should spills occur these should be 

dealt with promptly and in the 

appropriate manner. 

3. Drivers should be directed to use 

only the designated roads and ‘off 

road’ driving strictly prohibited. 

4. A speed limit should apply to all 

vehicles using the site. 

1. All spills and the actions taken 

to remedy the spill should be 

recorded.  

2. All road-kills should be recorded 

and where possible the affected 

species identified.   
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Im
p

a
ct

s 
re

la
te

d
 t

o
 c

o
n

st
ru

ct
io

n
 

p
e

rs
o

n
n

e
l 

1. Fuelwood collection 

may impact the 

affected plant species 

as well as faunal 

species which rely on 

such material.   

2. Certain species may 

be vulnerable to 

poaching for food or 

collection for 

traditional medicine 

or the pet trade. 

1. The damaging or removal of any 

plants, animals or their parts from 

the site should be strictly prohibited.  

2. Dogs should not be allowed at the 

site. 

3. Personnel should be restricted to 

construction, lay-down and other 

demarcated areas.  

1. Monitoring to ensure 

compliance.  Any transgressions 

should be recorded. 

V
e

h
ic

le
s 

&
 R

o
a

d
 

U
se

 

1. Vehicles may cause 

collisions with fauna 

crossing roads.  

2. Vehicles leaving roads 

may damage 

vegetation. 

1. Vehicles should be restricted to 

designated roads.   

2. Strict speed limits should apply.  

Driver awareness as the right of way 

of fauna should be increased 

through training and information 

sessions. 

1. All collisions should be 

recorded.  Photographs of 

specimens killed should be 

taken to aid in identification 

and verification.   

R
o

a
d

s 1. Road verges are 

vulnerable to alien 

plant invasion. 

2. An alien control program should be 

implemented 

1. All alien plant occurrence and 

the control measures 

implemented should be 

recorded 

M
a

in
te

n
a

n
c

e
 A

ct
iv

it
ie

s 1. Service and 

maintenance activities 

may cause 

disturbance to natural 

ecosystems 

2. Ensure that all activities are 

performed in the appropriate 

location and that natural vegetation 

is not impacted.  This may require 

that certain areas are demarcated. 

1. Regular monitoring to ensure 

compliance.   

O
p

e
ra

ti
o

n
a

l 
P

h
a

se
 

E
ro

si
o

n
 C

o
n

tr
o

l 1. The large amount of 

disturbed ground and 

bare soil will leave the 

area vulnerable to 

erosion, which may 

affect adjacent 

natural habitats. 

1. Ensure that all disturbed sites are 

appropriately leveled and that the 

topsoil is replaced as soon as 

possible. 

2. Initiate erosion control and 

rehabilitation should any signs of 

problems become apparent. 

3. Areas that fail to recover or remain 

vulnerable may need to be fenced 

off.   

1. Monitor all disturbed sites to 

ensure that should erosion 

problems surface, they can 

quickly be dealt with. 

2. The erosion-control measures 

instigated should be recorded. 

 

A
n

im
a

l 
a

ct
iv

it
y

 

1. The wind farm may 

affect the activity 

patterns of certain 

animals. 

1.   Keep noise levels and other human 

activities as low as possible. 

2. No other known mitigation. 

1. Vulnerable species such as 

tortoises should be 

monitored to assess the 

extent to which they avoid 

the infrastructure of the 

site.. 
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7 APPENDICES: 

Appendix 1.  List of plant species with associated conservation threat status that were 

encountered during the site visit to the Klawer Wind Farm.  Alien species are indicated with 

an asterisk. 

Family Species Status 

Acanthaceae Justicia cuneata LC 

Aizoon canariense LC 

Galenia africana LC 

Galenia secunda LC 

Pharnaceum lineare LC 

Tetragonia hirsuta LC 

Tetragonia saligna LC 

Aizoaceae 

Tetragonia spicata LC 

Brunsvigia bosmaniae LC 

Crossyne flava LC Amaryllidaceae 

Gethyllis villosa LC 

Heeria argentea LC 

Rhus dissecta LC 

Rhus glauca LC 

Rhus incisa LC 

Anacardiaceae 

Rhus undulata LC 

Anthericaceae Chlorophytum undulatum LC 

Apiaceae Anginon paniculatum LC 

Apocynaceae Microloma sagittatum LC 

Asclepiadaceae Quaqua parviflora LC 

Asparagus alopecurus LC 

Asparagus asparagoides LC 

Asparagus capensis LC 

Asparagus declinatus LC 

Asparagus exuvialis LC 

Asparagus rubicundus LC 

Asparagaceae 

Asparagus undulatus LC 

Bulbine praemorsa LC 

Bulbinella elegans LC Asphodelaceae 

Trachyandra falcata LC 

Amphiglossa grisea LC 

Arctotheca calendula LC 

Arctotis fastuosa LC 

Athanasia  cf. trifurca LC 

Berkheya fruticosa LC 

Asteraceae 

Dimorphotheca sinuata LC 
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Eriocephalus africanus LC 

Euryops speciosissimus LC 

Euryops tenuissimus LC 

Felicia fiifolia LC 

Foveolina tenella LC 

Gorteria diffusa LC 

Gorteria personata LC 

Helichrysum micropoides LC 

Helichrysum moeserianum LC 

Hypochaeris radicata LC 

Leysera gnaphalodes LC 

Leysera tenella LC 

Metalasia muricata LC 

Pteronia divaricata LC 

Pteronia ovalifolia LC 

Pteronia sp. LC 

Rhynchopsidium pumilium LC 

Senecio cakilefolius LC 

Senecio tortuosus LC 

*Tagetes minuta LC 

Trichogyne sp. LC 

Tripteris clandestina LC 

Ursinia anthemoides LC 

Ursinia cakilefolia LC 

Heliophila crithmifolia LC 

Heliophila refracta LC Brassicaceae 

Raphanus raphanistrum LC 

Wahlenbergia annularis LC 
Campanulaceae 

Wahlenbergia ecklonii LC 

Silene clandestina LC 

Silene gallica LC Caryophyllaceae 

Spergula arvensis LC 

Celastraceae Unknown Shrub sp. LC 

Chenopodium murale LC 
Chenopodiaceae 

Manochlamys albicans LC 

Adromischus roaneanus LC 

Crassula alpestris LC 

Crassula campestris LC 

Crassula muscosa LC 

Crassula sp.long leaves LC 

Crassulaceae 

Tylecodon paniculatus LC 

Ficinia indica LC 
Cyperaceae 

Ficinia nigrescens LC 

Euphorbia burmannii LC 

Euphorbia loricata LC Euphorbiaceae 

Euphorbia mauritanica LC 
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*Acacia saligna LC 

Aspalathus sp. LC 

Aspalathus spinescens LC 

Dipogon lignosus LC 

Wiborgia mucronata LC 

Wiborgia obcordata LC 

Fabaceae 

Wiborgia tetraptera LC 

*Erodium cicutarium LC 

Pelargonium carnosum LC 

Pelargonium crassipes EN 

Pelargonium multiradiatum LC 

Geraniaceae 

Pelargonium sp. pink LC 

Albuca maxima LC 

Lachenalia mutabilis LC 

Massonia depressa LC 
Hyacinthaceae 

Tenicroa filifolia LC 

Hypoxidaceae Empodium namaquensis LC 

Babiana sp. LC 

Chasmanthe floribunda LC 

Ferraria ferrariola LC 

Ferraria uncinata LC 

Lapeirousia anceps LC 

Moraea fugax LC 

Moraea sp. LC 

Iridaceae 

Moraea virgata LC 

Salvia chamelaeagnea LC 
Lamiaceae 

Stachys rugosa LC 

Malvaceae Malva parviflora LC 

Melianthus elongatus LC 
Melianthaceae 

Melianthus major LC 

Apatesia helianthoides LC 

Cleretum papulosum LC 

Conicosia pugioniformis LC 

Conophytum obcordellum LC 

Lampranthus amoenus LC 

Mesembryanthemaceae 

Leipoldtia schultzei LC 

Molluginaceae Limeum africanum LC 

Neuradaceae Grielum humifusum LC 

Oleaceae Olea europaea subsp. africana LC 

Orchidaceae Holothrix aspera LC 

Oxalidaceae Oxalis flava LC 

*Bromus diandrus LC 

*Bromus pectinatus LC 

Chaetobromus involucratus ssp. dregeanus LC 

Cynodon dactylon LC 

Poaceae 

Ehrharta calycina LC 
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Ehrharta villosa LC 

Eragrostis curvula LC 

*Hordeum murinum LC 

Karroochloa schismoides LC 

Stipagrostis zeyheri LC 

Tribolium utriculosum LC 

*Vulpia muralis LC 

Muraltia cf obovata VU 

Muraltia sp. LC 

Nylandtia spinosa LC 
Polygalaceae 

Polygala umbellata LC 

Polygonaceae Emex australis LC 

Portulaceae Anacampseros retusa LC 

Pteridaceae Cheilanthes capensis LC 

Ischyrolepis duthieae VU 
Restionaceae 

Willdenowia incurvata LC 

Phylica oleaefolia LC 
Rhamnaceae 

Phylica rigidifolia LC 

Anthospermum sp LC 

Anthospermum dregei LC Rubiaceae 

Anthospermum spathulatum LC 

Agathosma capensis LC 
Rutaceae 

Diosma ramosissima LC 

Santalaceae Thesium virgatum LC 

Sapindaceae Dodonaea angustifolia LC 

Hebenstretia dentata LC 
Scrophulariaceae 

Selago glutinosa LC 

Lycium ferocissimum LC 
Solanaceae 

Solanum tomentosum LC 

Hermannia alnifolia LC 

Hermannia cuneifolia LC 

Hermannia scabra LC 
Sterculiaceae 

Hermannia trifurca LC 

Tecophilaeaceae Cyanella hyacinthoides LC 

Struthiola leptantha LC 
Thymelaeaceae 

Passerina vulgaris LC 

Urticaceae Didymodoxa capensis LC 

Viscacaeae Viscum capense LC 

Zygophyllum foetidum LC 
Zygophyllaceae 

Zygophyllum sessilifolium LC 
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Appendix 2.  List of Mammals which potentially occur at the G7 Klawer Wind Farm site.  Taxonomy and habitat notes are 

derived from Skinner & Chimimba (2005), while conservation status is according to the IUCN 2010.   

Scientific Name Common Name Status Habitat Probability 

Afrosoricida (Golden Moles):         

Chlorotalpa sclateri 
Sclater’s Golden 

Mole 
LC 

Montane grasslands, scrub and forested kloofs of the Nama Karoo and 

grassland biomes 
Low 

Chrysochloris asiatica Cape Golden Mole LC Coastal parts of the Northern and Western Cape High 

Macroscledidea (Elephant Shrews):         

Macroscelides proboscideus 
Round-eared 

Elephant Shrew 
LC 

Species of open country, with preference for shrub bush and sparse grass 

cover, also occur on hard gravel plains with sparse boulders for shelter, 

and on loose sandy soil provided there is some bush cover 

High 

Elephantulus edwardii 
Cape Rock Elephant 

Shrew 
LC 

From rocky slopes, with or without vegetation, from hard sandy ground 

bearing little vegetation, quite small rocky outcrops 
High 

Tubulentata:         

Orycteropus afer Aardvark LC 
Wide habitat tolerance, being found in open woodland, scrub and 

grassland, especially associated with sandy soil 
Definite 

Hyracoidea (Hyraxes)         

Procavia capensis Rock Hyrax LC 
Outcrops of rocks, especially granite formations and dolomite intrusions in 

the Karoo. Also erosion gullies 
Definite 

Lagomorpha (Hares and Rabbits):         

Pronolagus rupestris 
Smith's Red Rock 

Rabbit 
LR/LC 

Confined to areas of krantzes, rocky hillsides, boulder-strewn koppies and 

rocky ravines 
Low 

Lepus capensis Cape Hare LR/LC Dry, open regions, with palatable bush and grass Medium 

Lepus saxatilis Scrub Hare LR/LC 
Common in agriculturally developed areas, especially in crop-growing 

areas or in fallow lands where there is some bush development. 
High 

Rodentia (Rodents):         

Bathyergus suillus Cape Dune Mole Rat LC Restricted to sandy habitats along the coast or alluvial sand High 

Cryptomys hottentotus African Mole Rat LC 
Wide diversity of substrates, from sandy soils to heavier compact 

substrates such as decomposed schists and stony soils 
High 

Georychus capensis Cape Mole Rat LC 
Sandy soils, in coastal dunes, in sandy alluvium along river systems and 

montane regions of the Western Cape 
High 

Hystrix africaeaustralis Cape Porcupine LC Catholic in habitat requirements. Definite 

Graphiurus ocularis 
Spectacled 

Dormouse 
LC 

Associated with sandstones of Cape Fold mountains, which have many 

vertical and horizontal crevices. 
High 

Acomys subspinosus Cape Spiny Mouse LC Associated with rocky areas on mountain slopes in Fynbos High 

Rhabdomys pumilio 
Four-striped Grass 

Mouse 
LC 

Essentially a grassland species, occurs in wide variety of habitats where 

there is good grass cover. 
High 

Mus minutoides Pygmy Mouse LC Wide habitat tolerance High 

Myomyscus verreauxi Verreaux's Mouse LC Scrub on grassy hillsides and riverine forest Low 

Micaelamys  namaquensis 
Namaqua Rock 

Mouse 
LC 

Catholic in their habitat requirements, but where there are rocky koppies, 

outcrops or boulder-strewn hillsides they sue these preferentially 
Definite 

Parotomys brantsii 
Brants's Whistling 

Rat 
LC 

Associated with a dry sandy substrate in more arid parts of the Nama-

karoo and Succulent Karoo. Species selects areas of low percentage of 

plant cover and areas with deep sands. 

Low 

Otomys irroratus Vlei Rat LC 
Abundant in habitats associated with damp soil in vleis or along streams 

and rivers. 
Low 

Otomys unisulcatus Bush Vlei Rat LC 

Shrub and fynbos associations in areas with rocky outcrops Tend to avoid 

damp situations but exploit the semi-arid Karoo through behavioural 

adaptation. 

Definite 

Desmodillus auricularis 
Cape Short-tailed 

Gerbil 
LC 

Tend to occur on hard ground, unlike other gerbil species, with some cover 

of grass or karroid bush 
High 

Gerbillurus paeba Hairy-footed Gerbil LC 
Gerbils associated with Nama and Succulent Karoo preferring sandy soil or  

sandy alluvium with a grass, scrub or light woodland cover 
High 

Tatera afra Cape Gerbil LC Confined to areas of loose, sandy soils of sandy alluvium. Common on High 



49 

G7 Renewable Energies - Klawer Wind Farm 

Terrestrial Ecology Specialist Report- February, 2011 

cultivated lands. 

Mystromys albicaudatus White-tailed Mouse LC Variable vegetation, but live in cracks or burrows in the soil Low 

Malacothrix typica Gerbil Mouse LC 
Found predominantly in Nama and Succulent Karoo biomes, in areas with a 

mean annual rainfall of 150-500 mm. 
Medium 

Dendromus melanotis 
Grey Climbing 

Mouse 
LC 

Often associated with stands of tall grass especially if thickened with 

bushes and other vegetation 
Medium 

Steatomys krebsii Krebs's Fat Mouse LC Prefer a sandy substrate. High 

Primates:         

Papio hamadryas Chacma Baboon LR/LC 
Can exploit fynbos, montane grasslands, riverine courses in deserts, and 

simply need water and access to refuges. 
High 

Eulipotyphla (Shrews):         

Myosorex varius Forest Shrew LC Prefers moist, densely vegetated habitat Low 

Suncus varilla Lesser Dwarf Shrew LC Often associated with termitaria, little else known Low 

Crocidura cyanea 
Reddish-Grey Musk 

Shrew 
LC 

Occurs in relatively dry terrain, with a mean annual rainfall of less than 500 

mm. Occur in karroid scrub and in fynbos often in association with rocks. 
High 

Crocidura flavescens 
Greater Red Musk 

Shrew 
LC Wide habitat tolerance High 

Carnivora:         

Proteles cristatus Aardwolf LR/LC 
Common in the 100-600mm rainfall range of country, Nama-Karoo, 

Succulent Karoo Grassland and Savanna biomes 
High 

Caracal caracal Caracal LC Caracals tolerate arid regions, occur in semi-desert and karroid conditions High 

Felis silvestris African Wild Cat LC Wide habitat tolerance. High 

Genetta genetta Small-spotted genet LR/LC Occur in open arid associations High 

Suricata suricatta Meerkat LR/LC 
Open arid country where substrate is hard and stony. Occur in Nama and 

Succulent Karoo but also fynbos 
High 

Cynictis penicillata Yellow Mongoose LR/LC Semi-arid country on a sandy substrate High 

Galerella pulverulenta 
Cape Grey 

Mongoose 
LR/LC Wide habitat tolerance High 

Atilax paludinosus Marsh Mongoose LC 
Associated with well-watered terrain, living in close association with rivers, 

streams, marshes, etc. 
Low 

Vulpes chama Cape Fox LC 
Associated with open country, open grassland, grassland with scattered 

thickets and coastal or semi-desert scrub 
High 

Canis mesomelas Black-backed Jackal LC Wide habitat tolerance, more common in drier areas. High 

Otocyon megalotis Bat-eared Fox LC Open country with mean annual rainfall of 100-600 mm Definite 

Aonyx capensis Cape Clawless Otter LC Predominantly aquatic and do not occur far from permanenet water Low 

Ictonyx striatus Striped Polecat LR/LC Widely distributed throughout the sub-region High 

Mellivora capensis Ratel/Honey Badger LR/LC Catholic habitat requirements High 

Rumanantia (Antelope):         

Sylvicapra grimmia Common Duiker LR/LC Presence of bushes is essential High 

Pelea capreolus Grey Rhebok LC 
Associated with rocky hills, rocky mountainsides, mountain plateaux with 

good grass cover. 
Low 

Raphicerus campestris Steenbok LR/LC Inhabits open country, Definite 

Raphicerus melanotis Cape Grysbok LC Thick scrub bush, particularly along the lower levels of hills Low 

Oreotragus oreotragus Klipspringer LR/cd Closely confined to rocky habitat. Low 
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Appendix 3. List of reptiles which potentially occur at the G7 Klawer Wind Farm site.  Habitat notes and the conservation 

status are also provided.  Conservation status lists CITES status and where it has been assessed the status according to the 

IUCN 2010.  However, the majority of reptile species have not been assessed by the IUCN.   

Scientific Name Common Name Distribution Status Habitat Notes 

Tortoises and Terrapins:      

Chersina angulata Angulate Tortoise Endemic 
Appendix II 

Protected 

Sandy coastal regions, incl valley bushveld & coastal fynbos, 

scarcer in arid hinterland 

Homopus areolatus Parrot-Beaked Tortoise Endemic 
Appendix II 

Protected 

Varied: coastal fynbos; karroid broken veld & valley 

bushveld 

Homopus signatus Speckled Padloper Endemic 
Near 

Threatened 
Ridges and stony areas, often on plateaus and ridges 

Pelomedusa subrufa Marsh Terrapin Widespread DD Slow-moving & still water, incl temporary pans 

Psammobate tentorius tentorius Tent Tortoise Endemic 
Appendix II 

Protected 
Varied: usually arid karroid areas or rocky sandveld 

Snakes:        

Aspidelaps lubricus Coral Shield Cobra Widespread DD 
Karroid & sandveld regions, entering dry valley plains in S 

and E Cape 

Bitis arietans Puff Adder Widespread DD Absent only from desert & mountain tops 

Bitis caudalis Horned Adder Widespread DD Sandy regions, throughout Karoo 

Bitis cornuta Many-horned Adder Endemic DD 
Mountainous regions, rocky outcrops. gravel plains and 

mountain fynbos 

Crotaphopeltis hotamboeia Herald Snake Widespread DD Terrestrial but more common in wetlands 

Dasypeltis scabra Common Egg Eater Widespread DD Absent only from true desert & closed-canopy forest 

Dipsina multimaculata Dwarf Beaked Snake Endemic DD Rocky, sandy areas.  Cape karroid areas. 

Dispholidus typus Boomslang Widespread DD Widespread arboreal species 

Homoroselaps lacteus Spotted Harlequin Snake Endemic DD 
Deserted termite mounds or under rocks in fynbos, coastal 

scrub, sananna and grassland 

Lamprophis fuliginosus Brown House Snake Widespread DD 
Common in highveld grassland & arid karroid regions, but 

found everywhere & tolerant of urban sprawl 

Lamprophis guttatus Spotted Rock Snake Endemic DD 
Inland mnts of Cape & Cape fold mnts, extending into 

S.Namibia 

Leptotyphlops gracilior Slender Thread Snake Endemic DD Karoid areas 

Leptotyphlops nigricans Cape Worm Snake Endemic DD In the soil under rocks, logs or old termite mounds 

Lycodonomorphus rufulus Common Water Snake Endemic DD Temperate distribution from the southwestern Cape 

Naja nigricollis woodi Black Spitting Cobra Endemic DD Namibia to Citrusdal in karroid areas 

Naja nivea Cape Cobra Endemic DD Arid karroid regions, particularly along river courses 

Prosymna sundevallii sundevallii Sundevall’s Shovel-Snout Endemic DD Karroid areas, entering valley bushved & fynbos in the Cape 

Psammophis crucifer Montane Grass Snake Endemic DD Highveld and montane grassland entering fynbos 

Psammophis leightoni Fork-marked Sand Snake Widespread DD Coastal fynbos, desert and semi-desert 

Psammophis notostictus Karoo Sand Snake Widespread DD Arid scrubland & karroid regions 

Psammophylax rhombeatus Spotted Skaapsteker Widespread DD Highland grassveld & fynbos, entering karroid areas 

Pseudaspis cana Mole Snake Widespread DD 
Sandy scrubland in SW Cape, highveld grassland & 

mountainous & desert regions 

Rhinotyphlops lalandei Delalande's Beaked Blind Snake Endemic DD Varied: semi-desert, coastal bush, fynbos & savannah 

Lizard and Skinks:       

Acontias lineatus Striped Legless Skink Endemic DD Sandy, arid soils 

Agama atra Southern Rock Agama Endemic DD Semi-desert to fynbos, from sea level to mountain tops 

Agama hispida Spiny Agama Endemic DD Arid semi-desert, coastal dunes & salt pans 
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Cordylosaurus subtessellatus Dwarf Plated Lizard Endemic DD Sandy areas among rocks 

Cordylus cataphractus Armadillo Girdled Lizard Endemic 
VULNERABLE 

Appendix II 
Rock outcrops and mountain ranges 

Cordylus polyzonus Karoo Girdled Lizard Endemic 
Appendix II 

Protected 
Karroid regions 

Gerrhosaurus typicus Namaqua Plated Lizard Endemic 
Near 

Threatened 
Karroid succulent veld 

Lacerta australis Southern Rock Lizard Endemic DD Fynbos vegetation 

Mabuya capensis Cape Skink Widespread DD 
Very varied: arid karroid veld, moist coastal bush, montane 

grassland, etc 

Mabuya variegata Variegated Skink Widespread DD 
Extremely varied; desert, karroid veld, montane grassland, 

savanna, coastal bush & valley bushveld 

Meroles knoxii Knox's Desert Lizard Endemic DD Coastal dunes and succulent karroid veld 

Nucras tessellata tessellate Striped Sandveld Lizard Widespread DD Open arid savannah & karroid veld 

Pedioplanis lineoocellata Spotted Sand Lizard Endemic DD 
Very varied: karroid veld, valley bushveld & arid & mesic 

savannah 

Pseudocordylus capensis Graceful Crag Lizard Endemic DD Fynbos 

Pseudocordylus microlepidotus Cape Crag Lizard Endemic 
Appendix II 

Protected 

Mountain plateaus & upper slopes in fynbos or montane 

grassland 

Scelotes caffer Cape Dwarf Burrowing Skink Endemic DD Strandveld and succulent karroid veld 

Scelotes sexlineatus Striped Dwarf Burrowing Skink Endemic DD Succulent Veld 

Chameleons:        

Bradypodion occidentale Western Dwarf Chameleon Endemic 
Appendix II 

Protected 
Strandveld and semi-stable dunes along the West Coast 

Geckos:        

Chondrodactylus angulifer Giant Ground Gecko Endemic DD Gravel plains, interdune spaces & sandy flats 

Chondrodactylus bibronii Bibron's Tubercled Gecko Endemic DD Rocky outcrops, cliffs and large trees 

Goggia hexaphora Cedarberg Leaf-toed Gecko Endemic DD Sandstone outcrops 

Goggia lineata Striped Leaf-Toed Gecko Endemic DD 
Coastal fynbos, succulent & transitional karroid veld, 

montane grassland 

Pachydactylus formosus Karoo Gecko Endemic DD 
Strictly rock-living, deep horizontal cracks and crevices in 

rocky outcrops 

Pachydactylus geitje Ocellated Gecko Endemic DD Debris, rotting logs, loose lark, moribund termitaria 

Pachydactylus labialis Western Cape Gecko Endemic DD Succulent karroid veld 

Pachydactylus mariquensis Marico Gecko Endemic DD Flat sandy plains with sparse vegetation 

Pachydactylus rugosus Rough-scaled Gecko Endemic DD Semi-desert and succulent karroid veld 

Pachydactylus weberi Weber's Gecko Endemic DD Succulent karroid veld 

Phelsuma ocellata Namaqua Day Gecko Endemic 
Near 

Threatened 
Boulder strewn hillsides and rocky outcrops 

Phyllodactylus porphyreus Marbled Leaf-toed Gecko Endemic DD Coastal and montane fynbos 
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Appendix 4. List of Amphibians which potentially occur at the G7 KlawerWind Farm.  Taxonomy and habitat 

notes are from du Preez and Carruthers (2009) and conservation status from the IUCN 2010.   

Scientific Name Common Name Status Habitat Distribution Likelihood 

Breviceps 

montanus 

Cape Mountain 

Rain Frog 

Not 

Threatened 
Fynbos mountains Endemic Low 

Breviceps 

namaquensis 

Namaqua Rain 

Frog 

Not 

Threatened 
Arid sandy habitats from the coast to inland mountains Endemic High 

Amietophrynus 

rangeri 
Raucous Toad 

Not 

Threatened 
Rivers and stream in grassland and fynbos Endemic High 

Vandijkophrynus 

angusticeps 
Cape Sand Toad 

Not 

Threatened 
Temporary rain-filled depressions in sandy soils Endemic Medium 

Vandijkophrynus 

gariepensis 
Karoo Toad 

Not 

Threatened 
Karoo Scrub Widespread High 

Xenopus laevis Common Platanna 
Not 

Threatened 
Any more or less permanent water Widespread Low 

Amietia fuscigula Cape River Frog 
Not 

Threatened 

Large still bodies of water or permanent streams and 

rivers. 
Widespread Low 

Cacosternum 

karooicum 
Karoo Dainty Frog DD 

Arid areas with unpredictable rainfall. Breeds in small 

streams as well as man-made dams. 
Karoo Endemic Low 

Cacosternum 

namaquense 
Namaqua Caco 

Not 

Threatened 

Upland Succulent Karoo. Breeds in temporary or 

permanent natural or man-made pools 
Endemic Low 

Strongylopus 

grayii 

Clicking Stream 

Frog 

Not 

Threatened 

Winter and summer rainfall areas in the fynbos, 

Succulent and Nama Karoo 
Endemic High 

Tomopterna 

delalandii 
Cape Sand Frog 

Not 

Threatened 
Lowlands in fynbos and Succulent Karoo Endemic Medium 
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Appendix 5.  Satellite image of the G7 Klawer Wind Farm showing the 25 different areas that were 

sampled for fauna and flora during the site visit.  Up to an hour was spent at each site sampled and all 

terrestrial vertebrate and plant species observed were recorded.  It is important to note that all species 

incidentally observed or while travelling between the sites that were actively searched were also 

recorded. 
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